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EXECUTIVE SUMMARY

Duriag the iast decade the tecnnoiozies o
Gdicroe:ectronics, combutsrs snd communicartion nsve <Sgnverzes intc s
sgpnisticated and muizicdiscipiinary ingusIcv wnicn is sti
INACY¥EIIAY and  3avansing 3T A TasT £3Te. e £23u.ting mowers bhs
teiecos has made it an imuortant inzredient for racic tecnnica ans
E2onomls  geveiopment =spsciaiilv in ceve:oning zzuntries, Tness
counzries, in their quest fcr growth wiinh equiiv., are namoeres 2y ar
inadsguzze and reliatively low-perrorming netwlry mage Uz MOsTiy ot
eguipments of earlier generations. Though their governmenis are naw
oecomin: increasingly aware of this impbortant iscuna, They tace

3
severa. tecnnicai as well as economical consIraints as wney Trv
upgrade ~helir Teiecom inrrastructure.

Gver recent decades. teiecom tecnno:0g2v nas cnanged witn
acce.erz2Ting pace. Une <can ciscern rive generaticns of echnecicgy
wnich may bDe termec---- mecnanicai: eiectro-mechanica:i: anatsog-semi-
eiectrcnic: digitai sciidstate: and eventuaiivy integrated Svstenms
vigitai Newwork (iZDN:. For many countries the rather sudden change
in te.ecom technniogy from anaiog to digitai. its capiztai
intensiveness and the need ror increasing seif-reiiance have created
a sSet zr prooviems which individual deveioping ccuntries wiil ting
cirficu.t To soive without external neip.

Tnis study ot China. india and indcnesia was undertaken
with a view to understand tnese probiems in a broad wayv. frind out
the ex:tent of their needs and suggzest wavs in wnicn sub-regionai.
regiona: and internationai cooperation can ease and expedite
soiutions.

The three countries are simiiar in that thev are among the
five largest populated countries of the worid and their ©present
state of development brackets them in the third worid. Thevy also
share a common need to upgrade their teiecom networks and are
heading {n the same technoiogical direction and are making werfforts
to become more self-reliant in design as we!l as local added vaius.

Detalls of individual countries are ©provided 1in this
report Dbut some of thne key points can be summarized here. The role
of Government is substantiai in all three countries but this couid

oe graded in the order---China, India. Indonesia. The resources
poured {nto teiecom and the size of their networks even on p2r-
capita basis can be put in the same order. While in all three cases

rural telecom has got secondary consideration, india seems to be

somewnat ahead in this area with some recent technoiogy starting to
penefit remote villages.

FProduction base for assembling telecom equipments is large
in China in terms of aggregate voiume but leaves the impression of
being 4qcattered over many organfizations not all of them at
acceptable levels of ©productivity. India and Indonesia have
pragrassively smaller aggregate production concentrated into fewer
organizations thus indicating prospects of better efficliency of

resource use. All three countri{es however have to continue to
install earlier generations of equipments (electro-mechanical, semi-

electronic and analog) since they cannot produce {(or acquire) the

i
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oLz T2zZnE. .nIDonezls 1z EIN = enTic2:n
€iIr ZIUIdeI LI InSll e.E€TISINLCE >cmoonents: in
= 22ame SUNS .S 23 B3 2T TLnE TETAnIiIIe mrsnsrTer
Z nas = vast oImTonent SAass Tgr SINSumer ComIonents
SuTo oV TTomED ZuUTIns TImTInent: oo “ns  S3zEzive
anica: C1nT: TaSv naY nDT OE Tns L& SuT tnie
Ag TnE LIla. aIlex-vaeius. (nilsz 522 =l 2=  3nsE3cz
IUTT T & rtair T s oot 103 zraae
i. LLnITIoSlTn 322Uz Zr3ns o cTrIoresziIns.

. 1S in Tns FISE T n1lrSEaStTIInlloE tnCiuIing fusIace
moUunT SSmLsonents TnET o=, SEwelILin: Jountries 3. wan sening
Tne L SWE fAEens L S3VE 5.408 Tns SIa3nI3r35 ar Tne WeEITRIn W3rig.
Serinninzs tThat a8re mass I Jning 08 inZis nct .nccocnesia Tane
TR SR 2 S@E.L ETEL T Ths WAV mSS mernsnI ir o nvos ircuis  anc
Ims. . —-STsi:f .oTeITETLON. DUT Ol TETTEI I IOS . - trement: o°
el Thne Zedendeante S 3SVanc? . IS2nNEc3
Tioorigtary  naiure oI VLo a.: tne  more
droz.ematic.

Fast, present 3ne Dernaps tUTUre InsSwos 07 Te22nnoiogy tar
lerecom egulipments design., geveiobment, engineering angd Dproduction
Rave 14 1a302e mMe2sSUrs DeEen SORINgG T 03% inaustriaiizee naticns----
netaoiy Europs and Jagar----in ali thnree countries. however, each

=4 sel3rcn

and deveioomen: (R & 2. invesimen<s in R.& D in abso:uzte terms as

Wl as in proporTion %<& OUTDUT are Tar iower tnan those maae  el: 1

o] om companies in the aavancegd nations.
r

oy indivizual terec
Nevertheiess, tnis ertocrt is increasing and has enabied crozgress in
trie technoiogies acguired a3and oprogressively

NTry Nas 3120 Mags nYy=STtl2nTs anc RDLIITRSS in wneir own re

absorcing and adapting t
increasing :10ca: cConta2nt tne gesigns wnish came in from 385rc-. > in
*“he Dast.

-

in terms o: aumoer <7 instituticns and manpower deveotes o
i

v
research. China s5tands somewnat anead of other deveiogpinz countiries
wiihn india rairiv ciose in acnhisvements thougn witn numericaily
Jesser institutions and manpowe:. However, tesnnoiofica: Drogress in
advanced countries continues tc run ahead: turther. tne guantitative
needs of their ne-works ror up-to-date cdigitai eauipments remain
urgent. The plan ror increasec selt-reliance proceeds in three steps
tas expiained to us in China:---procure iatest equipments for urgent
neeas: negotiate and acauire corresponding technciogy and plant for
production of the zame: undertare researcn to adapt. improve and
indegenise the designs a5 mav suit local requirements.

Independent research on a mission basis has enabied India
to evoive indigenous designs ot certaln ievels orf digitai eauipments
in thne area of switching and partially in rural multi-access radio.
These designs are going into the field and wouid be ©proot that
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Seve10DInT natlicns can inageed focts and succeed In ceveiooing some
e THALY L 2TAET 5333 aubelt onty ta 22rtain 2reas lr now asross Tne
c3src. A simiiar situation appiies in case 0orf smaii eartn stazions
L 537e.1i-= communication in indonesia wnere privane iniziasive
n3% faos =s-me neadway through itne device of buvirg intsc a3 sm3il
artarnrise i 3A o 3vaii or their expertise.

Mcaern digizai eguipment can be guite sc&ilware-intensive
and 3 cansliaeras.e part ot the transter cost is accounted tor oy

sugpiy of software. Wwhen this is generated abroad. the c¢csis  are
nigh not oniy due to proprietary nature of the basic software oput
aiss tne generation of specific user oriented programs at the hnigh
mancows:r rates app.icanie abroad. Cagpabiiity exists to varving
dezrees in the countries studied for progressiveiy taking o¢on
increasing varz: ot sottware deveiopment iocally. in order or
crogzress in this Zirection one may assess incia, China. indonesia in
that oraer.

whiie iocal capability is in 8 position twitn eariier
zenerations of eguipmentisi to partiaiiy uncertake zne ask of
ennancing tneir teiecom networks. the reiiance of even trese major
seveioping countries or the advanced nations continues to be

supstantiai 3s far as advanced systems are concernsed. tEven if some
mar:t of tne advanced tecnnoiogy can be nandied (thus reducing tne
Jveral: suroen ot Qep=2ng2nce) the Dropiem 1is comzounaged (3% the
general approcacn rfoliowed by MNC's to offer bundied packages not
oniyv or t2chnoiogyv, 2auipment, compeonents but  orten incorporazting
cilaterai rinance. even where parts of the reguirements couid be
nandied ljocaily or sub-regionaily. The task thus Dbecomes highly
compi icated. A suggested way of unbundiing 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 telecom equipments
and components each to a varying degree and each in different
aspects and generations of the technoiogy. This provides the
compiementarity in competence which could be optimally harnessed
through reglonal cooperation not only among themselves but also with
smaller nations in their sub-region.

Overviewing the needs and capabilities of developing
countries ir telecom, one can draw some suggestions for sub-
regional, regional and even international cooperation. Certain basic
recommendations stand out. First comes the need for surveying and
establishing a data-base ot the what exists. what is needed and what
is the capability to fulfill the regional 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 {t is generated. When this is accessible to a3ll countries in
the region, regional procurement can be sesded.

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 (perhaps supported by [TU) to take up such a3 program
as an essential prerequisite to sub-regional cooperation.

iid '




S.lInE. sSoIzurement 2an 52 t3TaivIez in TWo WesY5s. IdsliRr
tzvz . =r- ~-m-cies in Ta® fEILIN TS B mMca=st e, acom
SeauULISna T Senoaeitnor TrIcuts [T oTa@ms<Sives nor Iaa Taey 3530
n3rs Turoovooow I any ZU2ITaniia: extent rof DJUrcNases rIrom JeveicDes
A3nicns. .21r  TR2r2cim wrsoIf3fAs I3n oR 3cce.ersnad tnrougn
*3QUsratitn witrt Tas Larfer ceve.gUing csunIries rgor at .east oarst
it ir TrIuliremenis  as  wel. 35 3T “eInnils. 35zi313nce TS
UNaersiake TNeMmsSe.ves SOme oJr LNEe 0w-TeSnNnSiogy a5H3 WhNere sca:e 1s
not & raczor.

This study gces intc tne areas cr telecom wnere each of
the survevesZ couniries is comperent. There is a3 meshing of these
capaci.izles. Thus inter-rezionai Srocurement <an 2e zZeneracted
tnrouzh rezicnai cogperailion. fariler suggestions regarding thorsugh
survey. 313 network. inrormazion acc2ss. stancdargs and sc  oOn  3are
stepes IC make thls Dossinie. we are suzegesting the sossitiiity of 3
"trace secrezariaz” ipernaons =2mocecaed In  one  of mhe existing
regicna: tei1ecom Dodies! wnhnich wouic€ cataivse commercial inter-
chanze osetween deveioning countries.

Unbundling of hnard currency requirement from . the total
packas2 wouid g0 a long way to Incuce regionai deveioping counztries
to work to meet their needs among themseives to the extent possibie.
This wouid firstly enabie the regiona. resources I gc a ionger way
tdue 10 10Wer 5UppilY CO5IS wnen regionaiiy met:: furtnes., tne acrtuai
narc currencv needs wouid 3isSD CGrop since tney wouicd ©be reguired
onlv to the extent of the essentiai component needs of tthe regional
suppiier anc¢ not the totai package wnich the puver wouid have =0
obtain f{rom advanced nations. Existing'fina cial bodies like \Worid
Bank, ADE. and others couid consider specialized cells to go into
this new area.

Scant resources for R & D depioyed in each country
naturailiy go mainly towards topics of main importance to that
country. in different countries. the areas of emphasis are
different. This provides scope for partitioning and sharing R & D
results and working towards avoiding duplication. 7o ensure access
of each country. there couid be deiegation of scientist into joint
programs concentrating all brain-power into focused programmes...as
for exampie is done even in advanced countries.

Finaily., one couid consider the formation of a regional
centerss of exceiience comobining <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.
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CHAPTER 1 : GEMNMERAL
t.l Origin Of Study
L.t Background & Cbjectives
1.1, Teiecom industrvy nas taken asionisning sctri

i
lnnovz=-ion, t=chnolozsv.perrormance & services in recen
housenolids. offices. industries. governace. the sobreac artfec: o
telecom nas greativ pbeneriteg societv as a whcie. Teiezom o i
network is seen more as a key nationai resource rasther thar ius: as
service mecium.

.1.I12 Telecom {s a compiex disciziine invc:viaz nztiona anc
internationai: deveioomentai. onerationa. ¢ service izssues.
JonverIenss 3T teiecom . microeiectronics & combuter tecnns.og nas
zcroviasd &a compieteiv new technoiogica: base oromising ensrmous
rutusrs possibliities wnicn are iust oejing unaerstoes o+ geve:ccting
naticns whc are faliing rartner behinc as time passes.

i.1.15 HKnowieoge-nase, rast-change. high investments neegel <=
improve the telecom network with surficient rorce are parriers
wnlcr wilil nave tc pe surmounted if devsi102ing nations 3are Tc emeris
as varticipants in woric economyv.

1.1, 1e This study i100ks broadiv at the nupiic rteiecom scene in
three large developing countries {(viz, india. China. & indonesiai.

rurpcse {s *o understanc the bpresent status. know their rorthcoming
pians and suggest ways and means for regional co-operation aimed at
enhancing thelr capabilities towards developing. manuracturing.
instailing and maintaining upgraded telecom svstems. equioments and
components.

1.1.15 The findings of this study will be part of the discussions
at a regional meeting directed towards finding wavs of increasing
reglional co-operation for improved. efficient & cost effective
teiecommunication services which in turn would result in faster
indus=<rializatiorn of developing countries.

1.1.2 Study Treatment

1.1.21 Besides a substantial review of published d@ta from various
sources (Annexure A)., the study relies on visits to the country
capitals & {mportant cities in India. China and Indonesia for

meeting responsible people currentiy involved in telecom planning.
operations & production.

1.14.22 The wmajor limitation of this study i1s the compressed time
and the selective visit arrangements made availabie by governments
to gtudy the multi-disciplinary ares in three different economies.
The broad & overall data which was made avallable has to be
considered as a start of the process of analysis, needing refinement
& detailing by further concentrated studies.

1.1.23 Variations of language, different ways of presenting data,
currency changes are further barriers despite which this study

provides main directions for discussions and undertaking detailed
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1.z CLASSIFICATION OF TELECOM EQUIPMENTS

SO By Commuaication Modes

1.2, Over 2 perioc or Times tne range or Tud:ic communication has
exnanasd tneoudn manv Srasrs giving rise to & cornucoztia of new
orocucis ¢ services as snowr in Figure 1.1. Tne characteristics of
“N252 Rr32Ul%3 & services --- [ ower ZOSTts. more  reatures, greazer
re.lani.ic --- nave iec < & Tremengous exsansicn or their
APH.ISEHTISNsE 2 2rreftiuvs ¢ ercicient means of communication iIn aill
walsus of irs.

e ae in tne mair newsvars, Thess 2:aporate service- oroduczts
can 2e zrouped intc rive presentiv existing moges:-

a. Vgoice vinciuding musicr has remained the
dominant mode 0! Dersonai messaging .

. Tex: vinc:uling cispiaved is & oasiz neec
or business & zovernmentai transactions .

c. image tinciucing writing & odictures) has
enterec the scene through facsimiie .

d. Video 'moving images or screen) can create
race-to-face impacct.

(8l

e. Uata tiow {between comrnuters) allows the
exer

ercises of inteiligence wt a distance.

1.2.:3 Combinations & rerinements of these modes have aiso vielded
other types of more useful services fulfilling innovative needs and
creating additionai markets -- Radio paging. Cconfra-vision,
Electronic-maii. Tele-shopping: Teie-control. The innovations &
refinements have not vet ended.

1.z2.2 By Network Types

1.2.2 Telecom services can reach across land. sea. air & space
enabling exchange of information by various modes discussed
carlier. The network comorises numerous systems, equipments &
accessories which are continuously modernizing & changing. A
typical telecom network enables transmission . switching &
reception of information in its various modes as {llustrated in

Figure 1.2.

2,22 The detalls ot the network vary from place to place and
time to time depending on the needs & economic status of the
users, A tvpical network can be divided into following groups :-

a. Local Network : connecting subscribers in a
def ined area via a local switch.
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1.1 GROWTH IN NEW PRODUCTS & SERVICES IN TELECOM
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FIGURE : 1.2 KEY CONSTITUENTS OF TELECOM NETWORK
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d. Frivate Netwworks : Dedicatleg svstems <creactec
tar certalin enzities naviag svecis:izes neeas.
i...2% As communicaticon recnno:ogy nhas eveived anc as Qnewer
sSezvices are creacec. inédividua: Ne~<WCris naviazg recuizirte
specirications ancg cnaracteristics suitaoie rcr sarzicu.ar
apg..zazions nave eveoivec asz oe:ow -

vV HELESd fpiaviain

{
-

32 5i0wW & imitee transmissior

"4

-

textuyuali pu;ses:

eiephone Network {(having voice bangawidin!

- Data Network !incorcorating nizh Zdizital speecs 3nc
intelligzence.)

- Satellite Networi {tor connecticn of remote iocaticons

- Dedicated Network taesigned for particuiar & iimite:
use!

-1 O
",

1,2.2a The improvements in the zonstituent parts Or these networks
nave Dbrougnt about the possibiiity or eventua iy creating a singile
network having such an ideai compination of properties that ail the
present and future imagzinable modes can be incorporated 1in one
singie network to be termed "Integrated Services Digitai PNezwork”
{ISDN).

1.2.3 By Functional Technologies

1.2.31 Teiecom network consists of numerous eguipments which can be
grouped as under :-

a. Subscriber tor Terminai ) Eauioment
b. Switching Ecuipment
c. Transmission Eaquipment
d. Allied Equipment
Various maicr equipments faliing under these categories are listed

in Figure 1.3 in the form of a classification tree.

.2.32 These equipments are designed to perform specific functions
which can be knowliedgeably 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 1itgelf compatible with improved

technologies of other equipments of the network.

1.2.33 FKey element In the modernisation of telecom has been the
transition from manual to mechanical to electro-mechanical to semi-
electronic and finally to fully solid-state in various equipments
{especially switching). Major leaps forward in technology are




FIGURE : 1.3 CLASSIFICATION OF TELECOM EQUIPMENTS
TELECOM EQUIPMENTS
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{ilustrated ln Figure 1.4,

1.2.3a The second mator chang2 has been to process the iantended
*message® (which used to remain in anaiog form). bv converting {nto
diztra form wnich proviged numerous advantages at ail! stages ot
the network. 1t aiso oapened the door to addingz "intelligence”® to
the nertwcecrk throuzh use orf computers and sortware.

1.,2.35 Additionalliyv. perfection or radio technology through UHF.VHF
Microwave, Miilimeterwave 1 and sventualily. 3 apticai) nas mcved
Daraiieiv to other acdvancements in eiectronics. These new m2ans of
senz2ing aneg receiving signais have enavied increasing amount oOf
communications 3 <SrosSs anv terrain -- be {t desert, t2rest, sea.
MOUNT3IAs., ipace or Jaitactiz, The availacle transmissicn meaia 3re
ccmrared in Figure 1.5 over time and costs.

1.2.28 Theses fnnovaticns wouid nort have been =23asv ta accompiisn
were it not fcr the rapid ceveiopment of Micro-eiectronics
{BarTiZULaslyY  BRICTOBrOCESSArs ang amemoriesr, wnich are resoponsit:
ror bringinz together computers and ccmmunications
+*comzunications® in twne werds or Dr. Shesnaziri: or inrfrcrmation anc
aurcmazion :"inrarmaticue® as coined bv the Frenchl.

tLl. = By Generations of Telecom Systeas
..+ The simuitaneous and rortuitous agvancemenrts in sSevera
ar23s 37 2122 tranics anc tnelf Soaing “ogethe:r no oravisce ;2vera:
Zenerarticns 2r "ejeccm svstems i3 succintiv snown in Figurs 1.6.z3ach
naw "2cnncics naz resuitec in the jeveiooment or new switching,
TranImissioa A rermina: 2cuizmencts. Zach ang =2verv zZ3r° b+ ~ne
N2 w.Sr "as unzersens Thnanze o matcn the perrormance >r the  Sthigr.
L.l.=+l TLERST SENERAT ION : cCan Bbe r2caii22  as ~he "HMorse
Teiez2rann:"Trany®  Tei2o0none: cen-wire iines: operatar DiuZI20
T8l 2EafrS AN narSiy any 3thear 3ecvissas., Antiague ~houzn i
iz, in 2everzTin: counutries. there are 3sar<s 92: the netwerv tnaz
& e Tl oLe 23T LETisel Ll u22rini Ioing tnese 3ps50:2%@ 3anc :asrn-
srr Tvzems,
tem.=: ZEILLT 3CZLERAC D0 ; zOmMZrizZes necnanica: ne.2%vne ., zis.
-225:r2 9dzerator. twistec pair cirfcuits: s%ep-gv-

= tlaxits “cansmission in  3n3:1c2 2Srmar. A
zusstantial Ta: " 1r 02 nNetwork in devsioping Sountries nas  noc
Se2e2l 3L E TI 3rrifr tnange-aver team this r3tner 23312 32T bl 4
22uIBMenTI WwniTn Z3n A3rZiv <3tTel 1o non-veice services.
B SEERAT Dl Potazvas e in many tr Ewen  zewve,3nund
Satinnsz 13 £33RC I 2,2C7I9A1C 3T OrRT3Nc I llwara. c2iew: Dusn
SRS SLelTIInNlI ntIred R T tacie ciftiitzd >r3. 2
B LelTIInLI BV InEN TSI 303,97 MICINWAVSE 1 InZ-3i3Tance L ins. Treze
v T L2 347 3oL .= LT LI A AT N2 Nnoxn- 122 30 PR RS Lo 2
TalTaanL .- i m I3To MTIEMS. B4 533 30

- . ) i 2T AT Pl . Tt i imiat o e T3 e 102
: ’ ol 1ot T niTmy et v g - TLMGN T el LDl T, e
it SR - R SEL D ITnTLIDN, Iauaer TILT 4 s

s : T ‘ ' Srlitan Bl litWave {vv 2 of S T T E

l
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* (Index of improvement)

FIGURE : 1.4 GENERATION OF SWITCHING TECHNOLOGIES
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* Index of improvement in switching technology in
terms of number of channels, speed, costs,size,
etc.
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FIGURE : 1.5 TRANSMISSION MEDIA COMPARISON
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zs eI Tl Snzrnte i nesres T
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3r-ec- sns =TZncmaicT lTe 0 Communicatlion esuromer . Tne ne=z Tz
InTIlIuIE - 22307 NA8W TelnAC.OSI2S JULIIE LT TeguUlles nErSware .
SO Tware R “ns oo sesigr. proaucs,. inzilz an: maintain B Sale
Ll TELECOM & DEVELOPMENT

PG Economic Status of 3 Country

P NUmS: oUs ST 122 Nave JemonsST atels SIO3e COfre a1l DEelw2en
Y= SELlna PP ans re.25onene aenz ity ALZC zusnelnec is ~ne
ciertening resationsnin as & countrv's economy maves srom crimar:
TS SescCnoElc o TerTiary sSecTofrf cominancse. Tni Tnouic 3% L1easzt
cnowe tnat tacre i€ 3 "paci angd rorin' reiaticnsnic betwesn tne Lwe
--=- zne sicins tnes other e nignher sStatus.

JOCI it iz a:s5¢ interesting to note that Terefom  mav D H
2SS.Ztancs 1r mors eguitasie sSistribution or prospericv. Figure 1.7
zivez comparative teiepdhon® density {i1e. per iDe vopuistion:
Senzrate. s SrLan anyg rUrsl narts 34 g2Veral e2onomies,
Courtries snowing freat citferences detween rurai and urdan  te:ecom
352 3:13I5 TnI5S winho o consigeracie (Urar poverty.,

Li.°* Acci-icnai moodss of "non-voice" communication geveioped in

ade Mave Jemonstrated ampie dower in ope2ration and
accentuated tne gap pbeiween countries of ditfering economic status.
Tt fuilv brouznht nome the message to deveiooing countries
n tc give increasing priority to rapic mogernisation ang
tnelr telecom svstems.

i.2. 2 Telecom Power

2.21 In this centurv , the pool of informatian & knowiedge has
neen growing exoonentiallv. information generated at one piace can
e Waseil in ansfthier wnether [t ve ror weather agriculture .
peopie . nheaith . sclence , comme:rce or whatever., Not oniv {=s 1t To

to accelerate pbrogress but also to avoid calamity.
1.3.22 Tne growth in guantum & availability of information is
D

-

v a3 burgeoning in varietv and torm. To Dbe meaningful
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Spread Effect :

1,3,31 Telecom and ite hand-mailden electronics have become the
-fastest growing and profitabie segments of many economies. Tnese
iNGuUstiles have dgenerated considerabie gcientitic advancement ang
applications which are aiding other sectors to modernise and grow.
it would be hard to Imagine, for instance what the aviation industry
wouid be like without eiectronics and telecom.

1.3.32 Teiecom services can substitute for and are more erfective
and more efficient in terms of time, energyv., materials, and guality
than all other forms of communication. Wwith a reliabie teiecom

system, 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, permitting increased
productivity through better management in both the public and
private sectors, making It possible to adopt different structures
and locations. Rapld resvonses to market signais become npossible,
and accesgs to market information is extended at vi{llage, town, city,
reglonal, national, anc¢d worldwide levels.




1.2.2- The girect sontribution s 7. N - : P
wairs:=  2ann3t 52 o2lsmrissen D 20l sToeel. - 0 = -
socia. " teiephans calis. The weili o= Ittt oal -
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neeges to preserve (ifr
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teh kin., i

T the devei &

2 countiv's MSTeE 3
politicai. cuiturai. economic and smciai integration
1.3.4 Status in LDC's
l.o.xl tn  gsveioriag  countries, tne Stare  res:izw 1 Tnat
investments in teiecom infrastructure were zZiven 10w Drilfity ov =ne
Contio.:lag goyscaments. This is p:osgo.u D2z5uUs=. terecom
infrasiructure re3juires nigh investment witn iong ieac time and
dirzusee penerits as compared tc Gthers inrfastsustura. investmen=zs.
Teiecom autrorities therefore nave rfaced ¢great obstacies in
arraasin? priority T thnis ifnvestment. Further. there was 3 strong
perceztion that teiecom services conferred osenefites oniv tec & narrow
and rrivilegea portion of the tovuiation troreizners  anc  uwoer

2.2l AS & [SSULT, ThHE TE1SCOMm Sectof in mos-: Jev21I5ing sountries
nas sufrered from massive under investmeni. reiative bo%th to aqemand
na echami: return. Figure 1.Q,shous Tne pattern  oOrf Zrowtn of
e180nones  over the last I decades in lE seiectec countries --
advanced. advancing and LDC's. ©Onz can ciearivy see the <cizeabie
growth {n teiepones continuing in advanced countries inspite of
thelr existing large instalied base of network. In the Pacific Kim

W

QAUNTY &8 -- which have made Ln impact on the world economic scene
in +*he last tew vears, there {s wvirtual doubling of teiecom
IRt VAETTHATH e Avary #ive vears with perioas of even greater growth
in the periods <closer to their individual emergence. The

comparison aiso reveais the gap the LDC's have to bridge in their
own telecom set-ups.

1.3.43 As a consequence of this investmen*r shortfail whatever
services that do exist (in developing countries) are concentrated in
the cities. A tvpical position in the eariy B8€‘s for seiected
countries is shown eariier ( Figure 1.7) More often then not,
service is ot ex.remely poor guality. Tnere is generally neavy calil
congestion with a high percentage of unmet or broken calis resulting
in redialiing which further overloads an aiready overburdened
system. Poor equipment maintenance cften results in breakdowns
resuliting in long periods of no service 2t ali.

1.3.44 Governments of developing coun*ries now agree on the need to
devote a much greater share of their investibie 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 Inveatment in developing countries as compared to the advanced
countries though in absolute terms , the latter are far ahead.
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FIGURE : 1.0 TELECOMMUNICATION EQUIFMENT EXPENDITURE BY REGION

NORTH AMERICA 30.3 ag. 2 48.8 4.9
EUROPE 28.0 36.0 47.5 6.2
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]

4.9 8.1 5.4 6.1
JAPAN €.€ 8.5 $.8 4.0
MIDDLE EAST 1.4 .4 3.3 9.0
INDIA 1.0 1.9 Z.8 19.0
CHINA 1.1 1.8 =.8 9.8
ASEAN 0.9 1.5 2.0 8.3
DTHER ASI1AN 3.0 4, 4.9 .9

LATIN AMERICA & 3.0 4.4 5.1 5.5
CARIBBEAN

QCEANTA 1.2 2.0 3.8 12.2

AFRICA 1.6 2.4 3.0 a.h
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Source : Arthur D. Little Inc., estimates
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1.4 Socio - Economic Data of Region
1.4.1 Demographic Data
i1.4011 Important indicatcrs of the overall 3i2mogracric I3ta o
the countries under study are presented in the taole oseiow :
Unit INDIA CHINA INDONESIA

a. Arsa Miin. Sa.Km 32.17 ©.57 1.82

- Arable % EE io c

- Forested % Z3 ia 06
b. Poculation

- Mid Year 198¢ Miil.Nos. 835 110s iTT

- Urban % Za 2:i1.C2 2Z.2

- Femaie % 49,7 «E.5 56.3

- Growth (1884-£9) % 2.1 1.4 2.1

- Estd. 2009 Mili.Nos. 1942 iZ1@ Zils4.4
c. Density Fersons/Sa.km. 264 115.4 g2
1.4.12 China tops the iist of world population fciiowed bv india
while Indonesia is ranked a3t 5th. Inspite of differing geographies &

cul tures it is

1.

4.2

Major Resources

interesting to note the

ciose similarities
extent of urbanisatition which has direct bearing on telecom demand

1.4.21 The following table shows the comparative position of
country regarding major

Mineral Prodn. (1986)
Coal Reserves

Crude Petrol

Grain Output (1988)
Electricity

- Fuel

Hydro
- Nuclear
Literacy Rate

- Male

national resources
UNIT INDIA CHINA
Mill USE s 5818 11296
Bill.Tons 2 189
Bill.Barrels 8 2
Mill. Tons 176 352
Billion 217 497
% 71 89
% 27 20
% 2 -
% 41 73
% 55 84

INDONES 1A

63
48
35
79
21
Neg
74

83

in

each
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- rema.e N Zc <L -
-. T -onomizaily active i, LieC . <z : -

- Agri. & Reiated ~ <3 Tl =

- Martctacturing Ll .= &

i+ D3t Tor 1Sl

i.«.22 As seen from the statistics. inaonesia Is5 rcich ir ®minera:s
and fuel reserves. All the tnree re.v orimariiv o0 <herma N
nvcroeiectric power. India leacs in nuciear power 2zenera:ion. A~
“ne znree ccuniries are seif surficien: in fcecd grains.
i.&4..2 EBeir China & inconesis nave & nifhiv [i:erate ma.e & tem2.¢
T2cu.2Ti1on s comparec T nZia. in &.1 Tne TnLres  Sountoies et
maisrciny c: iabour rcrce is stiii engzazfel In Arfriculture. o
intereszting 2 nore tha~w. in Crnina thcouszh msicciny of the wore tIlzte
SR N is ernzagzed in agricuiture ¢ reiated activities. oaniv 1% or
the :1ané {5 cu.tivatec. Manutacturinz enesges (&% & 1% or the
iapcur forze _in Cnina and india respectiveiv angd Is Ins s3ec>0nc
iargest emrz.zvyment sector in these countries. in indones:ia sSa: 2%
ct the laczour tforce is engazed in the manuiacIuring sectcor.
P Economic Data

B imp-rtant bparameters Or inajian, Thinese & nconesian econoavw
are presented in the rfoliowing tabie :

Unit INDIA CHINA INDONESIA

a. Fer Cacpizal GNP (198687) Ucs 300 ~50 a3

[N
[Ce]
(6]
w
w
[}

[ Uomestic Product (19887) Mil.USs 220,820 569,57¢

*65 '87 '65 '87 *65 *87

c. Origin cf Domestic Product —m— mmmm mmem - - ===
- Agriculture % a7 30 39 31 56 26

- lInzustry % z2 3e 38 49 i3 23

- Services etc. % 31 ap 23 20 3z a1

5.4 o -2

i, GUF Growvih (i30#-087) b S

e. Trade : (1987

- Exports Mil. USSs 12848 39542 17206

9 14 €5
<z 16 18
70 27
<.25 3.2 8.2
9.63 29.01 -

- Fuels & Related
- Agri. & Related
- Manufacturing
- Electronics
- Telecom

RRrRRR
(o]
o




put
«J

- mrrreT o lxsT Mii. izs 18S5ES 43382 laaz s

- Fual Reracas X 11 Z I3

- AIr:i. & nz.3:2C £ 1c 14 o

- Manuracturing % 7z a4 7z

- <Zfiectronics % i¢. & Z.9 4.8

- Teiecom % 12.5 iZ.06 3¢

:t.64.32 A study of the origin of domestic product of a quarter
century ago (1983 fizs. in brackets) as comoared to current pbosition
1387 snows a3 marked gdecrease in the contridution of agriculture to
~he Gbf even hcuzn. in this corresooncing oericd each 3f these

counzries has become seif-sufficient on this rfront.

1.4.22 The cgnrtribuztion of incustrial scuictut o GUF »3s grown
fastest In indonesia (€.8% per veari foiiowed v China (@.44% vear)
and then incia (2.23%/vear,;. The conziribution of the services secrtor
has aiso risen from JZ% tc 40% over this period in india & indonesia
tnouzn it Nas in fact reduced from 3% - 8% in China during <he
same time.

J
i

H
ii

I.4.3« A review ¢ the Trade fTigures show that whiist manuiactured
Zoocs are 3 maior import for all three counziries, eiectronics has a
siznificant share of impoorts in India. in Indonesia. telecom
constitutes a predominant share of electronics imports. Fueis are
the orecominant export from indonesia as against manufactured goods
for india & China.

1.4.4 Infrastructure

1.4.41 The infrastructure consisting of different modes of
transport and communication for the 3 countries is as shown below :

Unit INDIA CHINA INDONESIA

a. Road length km 1,772.000 983.000 220.000

- Paved % 47 83 39
b. Rail-track km 2.000 ©5.000 6.500
c. Water (incl. km 1¢.000 11¢.000 13. 4089

iniand)
d. Airovorts No 95 89 134

- Intl. 6 5 6
e. Radic (1988)

- Transmitters No~ 191 571 745

- Receivers ‘980 No. 53.9837 121,212 21,785

- Persons/Set 15 9 8
f. Television (1988)

- Transmitters No. 174 5.400 207

- Receivers ‘@00 No. 13,200 126,000 7,112

- Persons/Set 62 9 24
g Telephones (1987)

- Receivers ‘900 No. 4,420 8.057 890

- Persons/Receiver 180 134 193




i.~.<Z The base 9f transzor+s in iniia iz dominared oy road whereas
suds=a3nrniai use of waIerwavs is made in  Chins. Hfowevar, indian
raiivav service is known for i3 iarzes:t raiiwav svstem in Asis. in
indcnesia iinks bv air are subdsiantia: in view af countrv's soread

over manvy islands.

1.4.42 The reiazive ass

iuence or indonesia as seen from Fer Capita
income is refiected in the hizher ownership ievei of radio and TV.
india. with two-thirds the per capiza income nas haif =the Tagin/ TV
ownersnip of Indonesi ttowever. in Thina. desgiie oper cacita
simi:ar to India. whiie ownersnic cf racio mztches the inconesiacn

in
Datiern. ownershio c¢f TV is thrice as hich acs even Indonesia.

(N}

l.4.4x {Thina nas T3r tne jarzest nc. i telesnhsnes anc
cemosrativeily higher avaiiaci.itv of onsnes per osopuiation. incgis &
indonesia nave near simiiar 3vaiiabiiitv %tncugh indis nas near:v =
times as many phones as indonesia.




Trin, TTRIEe H . IND I A
Z.: GOVERNMENT POLICY
. i.- Reeional Linkazes
TS aE HDast ar

anz:.agesn. 3

=sion. .alis
the poouiation. it Is ciear
egion wnich will Se re:siect
network and produc:tion base.
2,102 The 1arzs of
<G <autious bBiistera:
Tris senstitive re. 211l
recnnc:ozicaliv casas
Thls SUZ1EeST Mmav neec
Z...13 The topograonv ot . incis
naz afout S..¥ miiiion s rzasz z in *ns
werid:r csovering Zistanse ¢ Zcun oo 1iIX 0 nas TIGE
zas*® tC West. iLandé -cronti t.r wners as <gEs%:iine
gIretsnes TC aT0uT Tl & . Eorzercing sounTries
comzrise of IZnina & YISR in n e mIThRanistar 1n wes:?t
3:00NTWI T Ma.s ¢ Ma:cive is.anags 23n: Zri:anea in  Scuth
separated bv Falk Straits & Union in Zas-<.

Z.1.16 indlan succontinent is phvsically ooungec in tne nor%tn dv tne
Great Himaiava kange. Eay of Bengal in the Zas:. indisn Ocean (5ouln)
L Arapian Sea tWesz). The reglion Is thus well markec oif anc fcrms &
distinct geographicai entity. internaiiy. india nas Great mountain
zone (North and North-EZast):; Indo Gangetic Piain Central Indial.
Desert kegion (West): Southern Peninsula (South: & isiands of Andaman

L Nicobar, Lakshaaweep which rorms part of indian Union.
2.1.2 National Objectives

Z2.1.21 Zuccessive governments. after indenmenaence in 13947, ook uD
the daunting task of modernising the country involiving. among other

things, deveiopment ot natural resources. core industries.
transportation, education and telecom operation. production. A key
intention has been to spread bpenerits of deveiopment %O the

countrvside to accentuate eguity,. create iob opportunities. minimise
migration.

2.1.22 The last decade hag increased government awareness of roie of
internal and external communication in the oeveiopment Dprocess.
Consequently, efforts {r the field ot electronics and telecomm have
been intersified and increasinglyvy opened out to bprivate and even
forelgn enterprises to accelerate the development erfort.

2.1.23 Administratively. the Central Government, under the
President, has 23 number of Mini{strlies. each headed by a Minister.
The Senior Ministers of key ministries form the Cabinet, of whom the
Prime Minister 1is the most important. Under the Ministry of
Communications comes the Department of Fosts & Telegraphs and the
Department of Telecommunications (DOT). The separation of Posts from
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FIGURE : 2.1 TOPOGRAPHY OF THE I'CCION
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industry and Technology Policy
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Z.1.31 Leveicoment cf indusiry was sought to e coniraiilec  tarcugn
3 s2ri2c ST .[licencing reguirements :-

) inaus=cia. Licence

£ <Jazize. 3z0Cs Lizence

2. Foreizn {2l .a352:a31i0n AZDIOVSE.

= T &:r Raw MNateriais & Zomsonents
. aclitisn sines Dermisel1ons reguirss were 2o:.ution zontro..
FaIigsv's AT, =tz.. Ttrem 1023t authoritw. Jther srocecures sush as
METF ¢ FERA. ssouznt 1o restirict mzonomciistic  fraowsifl roreign
swWwnersnic ressecTive:v.

Yy 0

9]
[s]
o
X
L ]
n
o
1

(L]
w
[
»
1

w
'}
¥
1
)

1]
[
)
3
3
(o]
[8)
3]

ne S¢'s saw a turn-around in tnis situation ance zovernmenst
bezan (o iiberaiise the controis. iower the <taxation anc ooden aoors
ts Dpurcnase or rforeign technoiogies. The 30's are expected to
speed wup this process and carry liberaiisation further towards a
market economv. regervations, permissions. controis are expected to
be iimited to certain essential areas whiie the rest of the industry

is urged to "globaiise".

)

Z.1.34
Vith an active promotional policy impiemented
Eiectronics., a vigorous eiectronics industry grew in stature.
the 198¢s, government. recoznising the limitations of tne oublic
sector in providing products and services. pegan to open uD
production of seiected teiecom eguipments to the states sector and
later to the orivate sector.

The 1339's aiso saw fast growth of the eiectronic industry.
by the Devartwment of
Since

2,1.35 The new government in 1981 has made maior departures from
traditional policy by conditionally delicensing industry in genera!.
in Telecom, the operation of the networ% is retained in central
government hands but increasingly, manufacture of equipments are
permitted to the private sector.

2.1.36 In order to protect the indigenous equipment manufacturing
the Gavernment has levied duti{es ranging from 160 - 150% on finished

equipments. However. certain eauipment imports by DOT are allowed
at concesstonal rate of duties., The {(mport of components are
permitted with ievy of duty at G8-90%. The piecd PaArTts and pasie

raw materials carry duty of 49-50%.
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el R & D Approach

ch-e=i YR3UIR  TRSFS 3 Z@YEIAL ISUSLOMSNTSL D o: < tIaTionz
witn many i3Ssratories under tnem. MOsST CI Tae FoL Tziecom
n2s  Deen 22ntereg 3t ndiza Teleonane ingusties szl iz ecx s
inzerzawing: anz Telecom Research CTe2nire tunagsr —as 957 .. Tnsre is
TLITUE.LY ond omo: L o @cTiviTy f2.FTa2Z T TelelIm o Tns TIiivan: lexnas
TAUE rar. s3ince Tnif a3rez nas cSnlv resentiv DeSn IDdsnNes T Insn.
L J

Z.l.=2 Tne tasnnilal activitvy for Teiecsdm since Tne 1rIvs n3s pean
ir the nanas 9r DOT wnich nhas got its own ecnnical wing zoming
uncer zhe Teiecom Research Centre. This aewarzment gocf T  nhac
essentiai v twe rfunctions. UOne function was R&D to gdesign and
Z2eve.ST new SICAUC TS ISP mAanuraciure 3angd use 2 The n2TwWor.d. Tnae
CINer fuNCTiIgon Was TC Test 3anl evaiuate %e1ecom D-CIUSTS DeISrEe tnev
are useg on Ihe netwcrk. 1aus. TRS wasz rescencsizie  rIr acioigving
imzorted ancg inZigenous orosucts. Tnevy were si1sc ressonzio.s cors
aznzIov SrICus=s  $Of Whizh the Dprivate 5&C727 wWas  sifning

Z...8% Apart :from this, each oOf the manuracturing unizs 2r DG

nave their own R&D estabiisnments. These Rl taciiities range =-rom
miniscule toc well established. well ecuircoed anc well tuncec
fazilities such as that of iTi. A comparison of kK & I exoenciture in
7. with otner :acges MIT'3 s3n0ows that whiie tne MRI's zoend rrom T %
tAT & T) to 14 % (NEC: ©of Turnover on R & ['. i7T}i spencc narzsiv L. 4%.
Z.i.a6 in 195c. the Jlentre tor Deveioopment c: Teiematics ZLCTH
was set up with the soecific obiective 0of deveiopinz an indigenocus

—~ -

switch in 36 months. Tnis time scheduie nas s.ipoped but T-D0OT has
deveioped an £EPABX and rAX of 126 ports and 256 ports. wnich are in
use in the network. RAX of 512 ports is under rinai deveiopment and
will be manuractured within one vear. in 1983 «the TRC was
blfurcated into two. The RLD activities of TRC was mergec with CDOT.
There was compiementarvy in this arrangement since the emphasis ot
RLD In CDOT was on switchning svstems where as the empnhasis i:. the
erst while TRC was on transmission eguipments. The merger Dbrought
together RLD activities of ail telecom products under central
controi. The testing and evaiuation functions of the erst whiie TRC
wnere consoiidated under a3 new department of DOT caiied Teiecom
Engineering Centre ( TEC). CDOT is now the largest, best eguipec and
best funded telecom R&D centre in the countrv.

2.2 ROLE OF TELECOMMUNICATIONS

Z.2. Socio-Economic lmpact

S.2.11 India 1a a iarge country with considerable economic
actlvity. It produces major materials such as steel, aluminium |,
tertilizers, oill, etc. and has a very large agriculture base. The
country also has an affluent urban population. Though the
percentage of this sector is small (25%) compared to India's total
population, in absolute numbers the sector represents a market

larger than many European countries.

2.2.12 UWhile many parts in India are steeped 1in tradition and
isolated from world trends. there s increasing economic activity
which has to deal with domestic and international business. India is
a major importer and it is trying to step up its exports urgently.
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To achieve all this in an efficient manner. there is no aitecnative
F3 fnrias BrLicrant SIEmmEALSATIAN  wWhiah FEEREE wEll with

international communication networks.

2.2.13 At the lowest economic activity level. a village in India
is physically small. At the other end of the social spectrum. some
of the largest metropolises in the world are in India. There are also
culture differences over the country. Teiecom is absolutely necessary
to to ensure the efficient interacticon between such disparate
entities. Further. for government administration., the multi-tier
government structure in [India requires flow or infrcrmation between
Centrai Government at Deihi right down to the iocai Taiuka office
through varicus levelis. Telecom 1is absoiuteivy mandatory tor
achieving this efficiently rapidiy. '

2.2.2 Effaect of Country Characteristic
2.2.2 Yithin the Union of [ndia. all varieties of lanc rorms are
tound. The worid's highest mountains. some of the worid's iargesct

rivers, areas with some or the heaviest rainral, deserts. isiands.
piateaus. coastlands. piains. moabs. etc.. ail exist. Weatherwise.
there are areas with temperatures perenniaiiv beiow =zero degrees
Ceisius., tropicai r3in rorests. temperate grassiands and deser%s are

aili found within India. The people are polygenetic and descencants

ot Megrito. Poto-Austraioids, Mongoioids. Mediterrean. Jeszern
Erachvecepnais and Nords are ail found in india. There are 1%
arrlcia: ianguages. The jast census iisred over [Sd¢ <2ifferent

diaiects as "mother tongues"®. Ering an ancient civi:ization. eacn or
these :inzuisctic ans cuiturar entities have 2xisted ror centuria2s anc

nave ceveioped their own tracitions. It can oe apprecistec that the

izuzities o9r setting up 3 nationai t2:2csm  Natwooy

eogzraohizai. ciimatic. iinguistic ans3 SuLTural
in the <-3untrv.

3

[N

~ecnnica: izt
sompoungec av

24
sirferences extent

Z...22 Tnez posuiation 3f indla is discributed bertween acout 99

TowWAE  tPoEM.AatIon SO0 3n2 atover and over SZ¢.JdYe riiilaces. There

are « maior metsos ané 33 citv telepnone districts « & maior ans lu
" 3 izie A COGTE

minoe an:z accun L3a

apove . There 13 nes Sm o Tthe Zrsan entres anrd
IR fact aosur 27,5 0% Sr 3., t2iacnones 2xisting '53=2 3r lEeT ia India
3re iscatec in =hese ZIUY z2nnres.
P Trhe ncou:rarnion a2i3tgsidution of over TIV.9Y viiiages o many
A3t 2Bven Ionnectes DY O roacs 13 335 f0iilows:
‘690 Villages Rural Popln.
% %
FONZiAation De, oW TuY 7. = pp
SonuLanLon o - oz LI _ )
Fonuiatian a0 - Lo 38 - _
DIl 3T L R = el %7 : kN
FoDLL ST LLn S8 - Lavd B " Ll
L el Pl . = pe Z - -
558 149 100
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2.2, 2a4 T3 2o aqm., This dlstotburad popuiatiaon tmpii=s that Jemand

for local communication within a wvillaze is naot an important
r. Teiecam willt be roaquicred to communicate with ather

aluka tsubdistrict) neadguarters. ns2ar?2

ars. Economic {nteractinn or farm

nai and not national.

w

NS LTy
villages. with th
aistrict heaagqu
principaily be re

[/ TR ]

.2 Government, nay es. corporations. Danks. eTc. wnich have
n .

[T
ot
[

c

gs with the it e aiso have muitiievei administracive
crures. Far hem 2iso0 the need will ge tor erricient
unication with main oranch offices, district atfices. =tc. This
150 impiries that Trunx Diaiing capaoility will he recuirec.

<o

cient communication n
aii techniguessmerhods
s. the teiecom network
iscussec in the next seczion.

2.2.26 To orovi
diversity aec

to be usec. T
various operat

e
s 9
1

2.2.3 Organization & Management

-.2.21 The operatian af teiecom services comes una=r 3 Minister ar
CammLnic3TIaRS dnder Woedl 1S3 Tap=na2m Commission 3nag Zepartment R
Teie2com . The orzanization structurs is snown in Figure 2.2, wirnn
more -ompiete descriotion is given in Figurw 2.3. in the teTus A
second ministrvy came iato the scene. The Minisziv 2t Eiezcnra2nics L=
annrust2:  <4ith iomswkiaz  arter the 32veiopment anc 13w bl el
s.2cnronics  ingustry  in g2ner i. Tae DO was  ZLaTernes <~i%n
ijcansing Ir ma3nuractur? anag has Ceen regdi3ning =his 338227 3254 n
Terms sr orosuct ane suzantity since 137Z. in the (337 2w nonTC .
SLE': r0i2 A3S SeSa EIulI2C NI S0ME 2xTent Ay ~ne 3I=iicensinI It
fnauznow in o ingia. heveroaeiess. 1T 13 3nli: 3 srvicia. 2RULENT wi®h
sas3p 2 O M3NUI3cCTUre.
.o il Tl reesaarn.y. Aanuracturs? Or Ter2eso ArmauUsTs W33 A3 Iniy
in e rovernment' s 3WN c2.ecom ractoriRs 31307 WITD sme DUl
TIP3t ETLINS - ST, mTL. mel. Evo o230t Caey3. 22manc TIT -3, 2IIm
zervL AT Wasz :3; su--stripoing sudSiv. ans s 2 resotlf RS bR et
II R naEn T - ME.2 azzitiInadl invEItaent a4 More I2ITIIBTLINZ. ~3 2
round .- zZe LimiTec. The governmennt <3me N0 emr zevere CTILTUZLED
RN A 2z, e ta JL.aniosn ot fes =30 12¢ s5c2ia.isziz orrL.iviTiES
ans opening UR D1 TeL=coA panufacture to the Hrivane Iecnol.
Ll i -z etizT Za7 S DgoduIts I 0% smenes:  I3C Sri.an?
=g imIIIE 0oz - Wi 22T ae  Rad e=RE eI
TSEAEeFO0LG. 0T Sesupar3. Thoe 3usse3s ot oS
ERE : 3-iA: 3uUDDIY SIASLIBINI3 W33 30 polieTo "ne
P T 3L an AIANEIITMNE Ls 3al3. . FRIN3NJEZ .32
st ool T “merz i3 T3 NGW 3T DZEAINT a0 S
.t N a.. oE P T P ST LI T A R e " ~ %3 A
.-y LT e ME T 2 et L A+ ey toerer Liw 03T T Ver T
N S S s it oaet ai .%o LT L. of e gLt fecoluoun
oo T Ayt o rnLouT M I X
- . H- ] PR - . H T ek KA D3 . M : H
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FIGURE : 2.2 ORGANISATION CilART OF TELFECOM COMMISSION (!'OT)
MINISTER OF STATE (C)

DY MINISTER (C)
CHAIRMAN
| | |
MEMBER (PROD) MEMBER (SER) MEMBER (FIl)
] MEMBER (TECH) "_____l
[_I__.. l ADVISER (HRD) Yoo
) ADVISER(P) ADVISER (O) St DDG (Fin) ] AT R,
ADVISER (T) S. ODG (BW) e
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FIGURE : 2.3 TELECOL™ ADMINISTRATION SET UP
Teoeiecor Jommissich : - nger Ministoy I SomAUniIsatlion
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- ©§ Telecom factories (Jabalpur, Calcutta,
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- Satellite proiects executed by CGM
Satellites at Delhi.

- Consultants Corp. (TCIL)

- 38 Telecom Training Centres and
1 Advanced Training Centre at Ghaziabaag.

- Manufacturing Corp. (ITID)
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tions «cr larze nezwere
ne
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fol o)
maximurn oul C¢r the limitc

...l Tesnno:iogy  $or  manuraciure 0r 2 nNew  Leiecdm DRrcaucts  nas

iargeiy oDeen accuirec tnrough rforeign coilaboration. As many as
L3¢ rirme have siznec ¢o:tatboravtions ror a® difrerent  tvpes cr
teiecom products with 117 different coreign companies from 19
different countries. A wide variety 3f technoiogies are being
inducted by pubiic and private sectors and this creates probiem of
standardisation at svstem and compcnent .evel.

Z.2.43 Unile purchase of foreign technc:ogy has been rampant. past

policies of the government were restrictive towards foreign
investment. Consequently. the number of companies in teiecom with
toreign equity participation to any significant extent is wvery
small. Thus technoiogy upgradation has been a problem and each

change 1in technology has required additional purchase of the next
technoliogy.

2.2.44 The Government has recently been acceierating the pace of
liberalization. The need for investment and upgraded technology in
telecowm is acknowledged. Private sector is increasingly permitted to
produce eauipments 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 Modes of Communication

2.2.51 Most of the clder telecom services are available in India
though not on geographically well distributed basis. Newer services
like datacom, electronic paging. celliular telephone., are being tried
on limited basis at high density centres. Figure 2.4 shows the
services available in India and {ndicates a measure of thelr
avallability.
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FIGURE : 2.4 PUBLIC TELECUM SERVICES AVAILABLE IN INDIA
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WoL.2 3¢ unremunecracive. Ceiiuiar is expectes %c vroviae a quizce2:.
easier and cheaper means 9f providing rurai service. Ine sase s:is-ion

inc=22 o the maln network at a district -“own can take Iin the c:us-er
vii.azges in tne surrcunding 20& sc. kms. Maiavesia nas set uz 3¢ =zu-n
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Z.53.11 Figure 2.6 snowe Tne m:ior .a3nImMares 2 SomesStic e . 222/
TrawTi ln ingla, e3rtnt 2r ongte is tne 2rge time sz cescre = ioE
gicita: exchange was introduced. This was opecause, gespite cza:
QEVE . IIMESERT  Ir SSMI-S:S277SAld f2eC [(S:13% ShRSH3INgE, Tnis  5tagze wWas
siricoez  =zng india ra<ner oprerfrerrec T wait ror  peccectior O Tns
Tu. . SC2.i¢ ETaTe S:i1Ilia. eEXInands, Tarzie “i%n sozuisinz ZIOE
recnnc.ogs. i 8:5¢ startec tne J-DLCT cCrogfram O cifital exznanie
eve:ccmenc.
2.5, Fr1of TS l=%c. Tne FoOsSTt 3nd Teiectom were comdoined:  as 5

resu.T te.ecom revenue was sudbsidising pbosts. U(Une of the reasons tor
the =.0w Zrowth Ot teiecom in the 1970s was this cross subsidv. With
separation of post from teiecom the latter is better abie to depiov
its resources.

S.3.18 Witnin teiecom op2ration. there is at opresent an eiement Of
subsicdv for expanding the kural teiecom network. The Rural networi:.
pecause of 1ts alstributed nature, ls more expensive to instali. and,
at the same time. revenue is aiso less. Expansion of the rurai
netwosrk 1s a policy decisicon of the government for social obiecztives.
The surpius income generated by urban networks are used to subsidise
TUrai network.

Z.5.!s More advanced services are now beginning 0 enter the domes:ic
network. A Fubiic Switched Data Network has been created witn msior
nodes at the tour metros with 32 ports at .00 bps and 16 ports at
969@ DDs. Four minor nodes are Jlocated in four commerciaiiv
important clties and In aadi{tion 12 concentrators at secordary towns.
The program originally termed VIKRAM now operates under the name INET
2.5.15 Remote Area Business Message Network (RABMN) will oprovide
teiex, fax. message communication and interactive datacom services
through [NSAT. at speeds upto 1200 bps. The master earth station is
located at Sikandrabad (UP). which will be linked ¢to UDelhi by
optical fibre. Upto 10008, subscriber owned microstations @ Rs.0.2

M from [T!) can be used on this network. This service 1is already
operational.

2.3.16 Mobile comunication (radio 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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— a2l ShE NS 1Y ASTWIl, In inIla ShREratec oL JLT 12 tne LEco23t
anc m>zT wWidesTreal neIwers ov o orar. i nand:ef over 3¢ or
TELEIINILAIIETILA TiFri i in TnEe ouatsw, nowev2s, Tnere  3re
resuiremenis OV TIneT azfencies. Thnese azencies inc:iuse tne uerente
TasuilEa, FFliwsY3, powed Lianasdilsslorn companies. Sii angd natura:

ia. tei1=cam requirements ot "nese azencies rise
ai concizions. These agencies reguire communication
T 1i5as 1usua:iv remorte: wnere DOT's own netweri: is
:

inacezuate. often does exdband 1S Own NeIwork tc accomocale
such regUlrerents, Dut tnis is not alwavs Dossibie. in such cases
the concernec agencies set ur ancé operate tneir own nNetwerk.
inc:iuding .ines i(easec¢ from 3T where vossibie.

.33 7

ne medium of thNe network mav be wired or wireiess. it wiil
Oof. ianec and {ntendea to provioce erficient commu-nications
taces and to the extent reaguired by the agencies. The pubiic
nas no access to such networks. The recuirements of these azencies
vary trom time to time and piace tc piace. Sometimes part of the
service 1s over ilnes wnicn are leased from DOT. In toto. such
private networks constitute oniy around 18% of the totai.

2.3.34 [t may be added here that the CMC. using the [NET network
is of+2ring private datacom service 1in limited locations. To
conform with legal requirements, CMC offers a "total" service
through wuse of its own computers. This is available to all  wusers,
but dces not form a business in the accepted sense.

Z2.3.35 Data communications service has vet to take off in India |in
a big way. Though computer use started decades ago. widespread usage
only started in the mid 1980s. Even then, the simpler computers
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Fro; i ca.: ooy wi De  uDTraIec TI fAanl:ie
T=1 Foomm. The emcnasis s zraovicing 2 servize
azc mJer Sr Dpersons.

e tiee A 3321312150 DaE BESa Laksn HY LOCT o Droviae at Thie i=z-.
Lcnz Z2istance Fubliic Te:ieonane (LIFT initis.iv < Jiiiazes: wiTr
LA ETISH It WGP S ThEO SOoU, T AalJiTiin, 2 S20=2MS n&I LESr Wil
Cut ¢ oSrovise a LPFT within £ km of anv vi e usins Muini  Acces:
SUfa. 12lefncne SvYstems. $he 2MThas3ls nNads Snanges in  LiIT Tran
sroviding crivate conneciioan . o providing accessiniiity o Sun.ic
TS.&250 ST Ths (Uras: leve:, The LOT pas ageveicpec l+2 ¢ Z+i%T anaiog
3NaTing sSvsTems fOr iow trarffic viliage with privacy or speech.
Z.5.,45 The urai network envisagee &3 4 tier svstem. At tne
uppermost .evel, 4 main switching centres (M3C) wiil be 1ocated acz
the G metiss, Each ot these wiil be connected to about 1@ Primarw
Switching Jentres (PS5C) iocated at State Capital or District HG or
ma1n Indusssoiai location., A networl or apout 219 Seconaary switching
Centres {S2C) wili be iocated at District HQ ievel. Finaiiv. Zavy
Tertiasv 3Switching <entres (731 coinciding with one or more
Tehsi:s.

Z.53.4a4 Conn2ction from MSC to FEC and petween PEC will use didebanc
Microwave. Ccaxial or Sateilite link. 35C wili link to #3C bv harrow

vsane Microwave, Coaxial or UHF. Connection between J3C's wiil use
TAX and within 5S5C's UHF and cabie pairs will be used.

2.3.5 Network Performance

Z.3.51 Sewveral parameters of network performance are given in Figure
2.7 [t 1is ciear that in addition to the increase in services and
axpansion ot the network. the performance of the service is showing
significant improvement in the last 5 years.

2.3.52 Despite these improvements, however. performance of the Indian
network 1is still below norms for efficient communication. Further.
the pertormance has improved mainiv in urban areas wnere eiectronic

and even digital exchanges are installed and new OSP is laid. This
brings the average up. [n areas with older equipments and rural

surroundings different averages apply.
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2.10 TELEPHONE DENSITY BY POPULATION AND AREA
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o= Text & Data Services
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ABX ., FAM, Compbuter communication caras and so on. PTT  is
0 keep track as registration 1s avoigdegc by manyv users. Manv
ot these are imported though much is avaiiacie i(ocaiiv. Generai
concensus 1s that growth is nigh though <ne base figure is smal:.

Z.u.a Status of VUaiting List

—.a.4) We nave seen earlier Tnat with an existing papu.aticn or 3
miition phones. a known waiting iist orf neariv 1 mi;iion exiszs.
D0OT sScurces themseives 9s5timate tnat fof 3 reassonac:e ijeve: or
teiephone satisrfaction neariv 3¢ miiiion aadizicna: iines wouic need
to be mage avaliabie. zven 1: this were achievec. 2tesnncne densitv
in india wili not even be remoteiy comparabie to %fthat cf deveioped
countries.

e«

.a.82 Ian metios, teiex ilnes are avaliabie vir-uaiiv on Jdemand.
in other iocations, there are waiting lists. thousn mucr. sower than

tar telephones, Vith the recent advent or FAX. it Is <ciear <hat
usage of rAXK 1s increasing rapidiv. Even internaionaiiy. this is
Becoming the pretesra2d communication mode. in aadition to orriciai
connections, there are a larze number of imported tsmuggtied) FAX
maonines unauthorisedly connected to te:eohone :ines. items iike

tPABX etc. are freeiy availabie and no waiting is reaguired.

Z.a.,a3 DOT revenues have grown from about Rs. ©6-7 miliion in 1980
to about Rs. 29 billion (including increases in taririi. kevenue
trom telephones still consctitutes over S8E5% ot this revenue.
However. since 1987, revenues from MTNL & VSENL are growing rapidly.

2.5 NETWVORK EQUIPMENT DEMAND
2.8.1 Network Growth

<:l.ie mrzijakitity ia 44 iaw compaied to regulrement that for many
years to come, the growth of network will be Iimited bv rescources
avaliliable and not by demand. '

2.5.12 The new proposal put in by DOT to the Fianning Commission

is scaied (without reterence to the neeags ot tne countrv) so that
75% of investment reguirements will be met trom internal resources
and the balance 25%, through external borrowings. lt is theretore
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=+=.13 Figure 2.12 3lves the sum@mary cr reguir2asnt r eduisments
dusinz Vil Lian t22T3L1S are I1v2c in Appendix A Tne stated
recuirement {3 ror tne Plan pericc i.2. ror £ vears. This 13 tns
QEMANT +Oo¢f TE&:220m BroouUcts rar The Vviil Pran zZerizZz estinmaTec oy 3
Fanei sel up for the puroose by the governmen<®. in 1335, The Jdemanc
tigures given Incivaee not onlv !ikelwv consumpzion bv LCT, sut aiso
by Railways. Eiectrical Power Generating andg Dristributing

Agencies. etc.

2.,8.14 it snouid be noted that LOT
on tne basis of the earlier Viili

The fevised requUlfsSment tof new Wil
process of finaiization. Our discussi
THET Thé ¢sequicemsents, it approvean by i
ract. be hnigher than given in Figure Z.:

Z.5.21 Ve give here an overview in broad value terms of the extent
of the shortfali tnat Indian industry has to "catch ug". it shouid
EE ASTEL TRAT BadlkATiSR 1S dyaamle ang. fn  general. wiil be
increasing rrom vear to year. Particuiariy when new technoiogies are
invoived tas tor eiectrunic exchanges, ejiectronic teliephones, fax.
etc.) the yearwise growth may be very substantial.

2.5.22 Glven below 13 the reported value production for the vyear
1980, and the average value of annualised requirement, obtained from
the VIIl Plan figures given above:

Scale : Rs. Mill.

ITEM PRODUCT ION ANNUAL
(1996) REQU IREMENT

Large exchanges 5400 12366
Small exchanges 94 17590
Cables 1380 10126
Telephones 1900 1067
Teleprinter 564 1585
Fax 80 2g18

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

2.5.23 Maln exchanges are increasingly going to be E1¢6B produced
from the CIT Alcatel technology ; the CDOT MAX I is yet to be
productionised. Strowger exchange production has been phased out.;
crossbar production has been phased out in the main ITI Bangalore,
but 1Is continuing at Naini{ Division since E18B production has not
picked up sufficiently. Private sector projects for main exchanges
may be approved to fill the gap .

2.5.24 In small exchanges, CDOT technology is the preferred cholice,
with ITI's MILT for use in smaller (64 ports) applications. CDOT RAX
manufacture nas started ''th B8 companies being given the technology
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FIGURE : 2.12 SUMMARISED REQUIREMENT OF COMMUNICATION RQUIPMENT

(Scale : Rs.Mill.)

A, SWITCHES

Smail Capacitvy Loc. Exch B 144
Large Capacitvy Loc. Exch E7249¢
Trunk Exchanges 4539
Transit Switch 13594
Teiex Switch S6d
Others 299
TOTAL 76580

B. TRANSMISSION

Digital UHF 1161
Digital Microwave 5798
Sateilite Comm 3993
Digital Coax 18z

Ontical Fibre :
Muitipiexers a8
Underground cables 474
Carrier & JFT svstems i
Rurai Transmission Zvsrtnems 5}

P

TOTAL 88832

C. TERMINAL

Teiecnonses 2lI9
Teieprinter 7Sz
Fax 1g9c’
Pavohones 1:20
Mccems 7z
FC =ax ‘375
Yiceorax T2rminais Sav
Soonnmic Messaze Lerminans 1963
TOTAL 27575
D. DATA COMMUNICATION EQUIPMENT 3822
E. TELEGRAFH £QU IPMENT <27
F. MISCELLANEOUS EQUIPMENTS Jun
GRAND TOTAL OVER % YEARS 1946389
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itiv

elecommunication ecuioments in india constitute oniv Z08% or
cs equipment production. Since the demand for teiecom
Stems malnly tcom LOT, ano since DOTs reguirement are no:
driven but budget driven, its growth rate has been steady pDut
ECTLACULAT, The telecom sector's production has been growing
raze of 26% in the past tew vears. Detaiis of production ot
ing swvstems, transmission media and terminai eauipment are
in Figure 2.13.

The wmroduction raciiities or teiecom in india comprise =he

1ng:

rtmencal - telecom ractories for outside biant
D07 Companies - reiecom companies for networi egpt
Cther Central and State Fublic Secror Units

Private Sector Units

O o w
[CU ]

ectory Gf TELECOm mManuracturers forms an Annexure B to this

Public sector capacity

The @iadder vange and turnover of the matn factorles of
its coming under DOT) are given In Figure
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FIGURE : 2.13 PAST PRODUCTION OF TELECOM EQUIPMENTS

{SCALE : Rs. Mil D)

Total Electronics 6708 34400 47208 £5000 83090 92006

Large Loca! Exchances

Strowger 276 700 806 900 1062 869
Crossbar 117 58 768 788 S0¢ 509
Electronic 13 349 1590 1690 43060 4108
RAX (Electronic) - - - 0.20 6.76 94
PABX/PAX (Electronic) - 1.2 170 308 BGY 1006
Interconms - 160 78 8 24 16
Telephone cables 1.3 706 1598 1768 675 1300
Coaxial cables - - - - - g.04

Telephones

Electromechanical 170 579 640 840 840 10680
Electronic . - 3¢ 49 338 690 9@P
Payphones - - - - - 8.45
Cordless phones - - - - - .03
TELEPRINTER
Elmech 61 169 169 78 35 4
Electronic - 110 49 189 338 560
Teitx Terminals - - - - 1 1.2
Facsimile Epat. - - - 2 25 89
P
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FIGURE ¢ o.1a MANUFACTURING UNITS UNDER DOT

JRGAN {ZATION PRODUCTS TURNGVER
iRs. ®iii.i

!. Telecom raczory, Caicutta toards. toxes. Cadinets & rardware

. telecos ractory. Bosmbay iocai 510 Fayonones. {abie ierai-
nation poxes. reiay racts

(o]

Z. Teiecop ractory. Jasaipur: Foies. iowers, Cable Tergination 1538 .
kichaal naravare
«. T2iecom raczorv, Bhiiai Lightweight Mé Towers

. teiecom Factory, Kharagour  Toundrv itess

z. iTi. Bangalore MA@ iStrowger, Crosspa:. CUGT) 338e.9¢c
#AI. zrABl. Teiepnones. Iraasamis-
sicn touioment

kai garelli MAI {Strowzer) 0N i
kanxapur FAL (E1BE: 23ze e
ra3ignac TAI {ZlfE: sug. 8¢
Srinagar Teleonones 73.88
Nainl Transmission tcuioment 1285.9¢
7. Kindustan Teieprinters Ltd. Eiectromechanicai b Eiex. Teie- 345. 848

srinter. Mocems

. ¥industan Cables Lrd. Coaxial cabies, Faper insuiated SeSé.dd
cavies. Jeiiv filled PVC cabies
?lastic coated wires (opper
coated steel vires Uotical ribre
{abies

Graad Total 16839.98

NOlé : 3., Un the above turnover teiecos factories posteé a loss of Rs. &7 Mill., ITi
L HTL posted a gross profit of Rs. 46! Hill. b Rs. 18 Mill. respactively.

b. ITi is the sain plaver. nowever, othr pubiic sector and state sector
factories like BEL, ECIL. KELTRON, UPTRON aiso produce equipsents needed
ov DOT.




2.3.322 The zaveat or thne prlivate sectec 1 22:1723in iziztes  ter=2I3m

areas has seen a rapid increase in investments anc canal:tly in these
areas. The Initiai euphoria however, has been shcort-iived since ihe
growth in telecom investments by the Government nas not matched tne
steep growth in capacity. Coasegquentiv. manvy 2: the private sector
telecom units are facing demand constiraints resuiting in serious
financial difriculties, A tew are trving tc export for survivai.

2.6.33 The private sector. however. nas mainiy been iicensed O
Eicduce suURSRriber end equipment viz. teispnone instrumeants, EFABX.
Telex machines. modems etc. Joint Sector units are aiso aiiowed in
the arsa af amaiier and medium switching sSvstems. Tnere is now 3
prospect of all tvpes of switching ecuipments being iicensed for
production in the Joint as well as Private Sector.

2.€.34 The DOT has standardized on various technciogies to be

adoptec ror diftterent tvpes ot equipments. in the area of swizching
systems, the system will be built around technoiogy from MN/s. <Ci7T
Alcatel of France. in the area ot EFABX. technoiogies seiected are

those from M/s. Oki of Japan. Jeumont Schnider of France and CD3T.
Fa3p teiephones, M/s. Erficsson of Sweden, Slemens of Germany and M/s.
ITT-FACE of Italy are standardized. No other technologies were
permitted., Total output of this sector in these product areas is
estimated at Rs.500 Mill.

2.6.4 Small Scale

2,686,681 Thae 2mall Scale sector in india was traditionally deflined
as those units with investment level below Rs. 2.5 Mill. Recently
this level has been increased to Rs. & Mill. Many of the Medium

Scale units set up a few years ago, now come under the Small Scale
definition.

2.6,02 BSEU are generally started by technical entrepreneurs and
are characterised by average technology. limited facilities, limited
marketing capability, average quality, etc. Their role in telecom

has been restricted to supply of peripheral & ancillary equipment
such as power suppiies, mechanical-ware, etc. However, they have

become the vanguard of sub-contrazcting in the Telecom field.
2.6.5 Sub-Contracting

2,6.5861 It ia expengive to attempt certain types of low technology
work (such as metal press ware, simple sub-assemblies, harnessing.,

etc.) {in the environment of highly structured public sector units.

To benefit from the flexibility and agility of small organisations,
M/s. IT! ploneered the 1{dea of ancillary wunits. These are
technically {ndependent units to whom |[T! assures orders and
provideas considerable technical support. This concept has by and

large been successful though, such units do face extreme hardships
when orders or payments are not forthcoming from the parent unit. on
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it zuzsztantiz. A, LEnes It Dt TelInnliIv TfansSse:; zualit
imorovement oesiges 2230 s2IulTilc AsVE TLUS G220 MEroinal.
”~ - d .
Z.n.x Scope of Addit:onsl [tems
2inl nesT orozuz.oitzoive ant guLotivestlve
Tme TsTzI 2. E nIl.e  f3nze ST na.2Ism
o ue rezulire:. Zaweilize communication.
{ZiZa. sLiisning. 8:e 5.. DaTT 3T te.ezom
.nese lrems navs zrowing 2otentiai for
Z.z.Z2 Axzvzacss werIizns s ssuigments sUsn 3% TaX.
mcogems. Jdaiacom. NEIWISIinIl SIS3USTE Wi TOrm increazing mareets as
ThaT mELn netwIri Tilita.ises ans soeeac: in extenc.

Z.7. 2 The <capita! invesctment mMalde curing tne past 1€ vears sSnows
an average annuai increase ot Zc %». During the period 198B:-8E to
1985-3¢% a tozai investment of about ks. 7€&.3¢ Eili. was made.
A typicai distripution or capital outlav is shown in Figure Z.15.

Z.7.1i3 This requirements during the Dast were met through various
sources as shown in Figure 2.16. Thg buik orf suppiies continue to pe
from pubiic sector units. The private sevtor units cont-ibution is
showing an increase. ’

Z.7.14  Of the totai purchases for the network.,i..port content

only to the exten: of about 19-12%. The levei of indigenization

various systems peing manuractured in india rodav is nigh. Zz. £l
switeh has indigenious content of about 85 %. CDOT RAX and EFABX na
import content ot about S3%. The import content in eguipments i
iargely in certain microeiectronic devices & electro-mechanica
components.Most or the nardware items. wounc components, PCBs. etc..

are available iocaily of required guality & guantity.

2.7.2 Procuring Institutions

2.7.2 Equipments used on the network are procured directly by the
network operators i.e. DOT, MTNL (Bombay, Deihi) and VSNL for
overseas communjcation. The two <corporations have considerabile

independance in procurement from local sources. DOT is kept fully in
formed to obviate Interface probiems.
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FIGURE : 2.15 CAPITAL OUTLAY DISTRIBUTION (1987/88)
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z.2¥ It purcnase. At Ter Soed: & ITILS0 L TEn - SO
st 22AZ3risS0NsS MAUS 303 SULOLISIE L 13TEI Lo 20reE Z: T.oEoor -z

The2re3:zte:. <ne commers<ia: s3%ar: T [TT Q@i at commeIIla SO EICi
372 3 finai cnsice is m3ge.

.7 .2 Turtnase or ~232nNoiGIY T: TOMIT IALNTS IUIAZIEMDLIIEIOZ Tas
orivate s3€ci8rf  roliow normai commearcia. crzcotize, Czi.sccr3tion
agreements., in the past. were scrutinised v the ITsvernman- i
review the need to import the technociogy & termes c: =Tne agrezmen:
tc rit within the guidelines. This procedure 1Is now mucn sims.itiec.

Technica. agoroval of the product by DCT is aiso  regulires. Tne
Szivate €ecisr manutacturer has o tare <his inte acozun-. wnaer
AeIstiating wiin roreign Darties.

.70z Global! Procurement

.50 i Tne Case or meicr IMDelT BroSosSs:iis a0 INe LS twWIch =z
swizcnes geclglons are m3C€ at ministeciai ieve. on  asccunt o
Tne ST Sut:low invoived. in sucn decisions., Tne finsanze min .
tne commerce ministrv. o9z, Deot. of inguszries. eic. 3. -
invoivee with the Minisiry 0of Tinance navinz overa:i sav it Tne
rinancia. ageclision. Tecnhnica: anc cammercia. compdarisan on.-~ SImes
a3rI2: = 3e2Tlifion o 1MEOrT in princfip:e s lasen 5T Tnis i

.. .NZila. DEI3USE O! CESCUrCEe CONITIrainti. tne gcezision |

Zr e Nnas Sesr Lo 3@fef TUrchase Iimscrt) SO as o save

resources  r-or  otner reguirements, even tncugn imco

gesirzCie anc NeCcCessarsy rfoMm So:elv NetWwori consiaeractians,

~Z.7.3C in maior internationai purchase of ecuipmenis anc technc:ogy
the decision making is siow since numpber ot institutions anc
fovernmen: gepartments invoived. Aiso. 1arge vaiue CONIracts acguire
pc:itical overtones in indiad and even gepbates in Pariiament. ~ong
crawn o©ut Dprocedures tend to escaiate costis, put introduces anc
erement of openness in the decision marking.

Z.7.23 in case of tecnnoiogy brocurement Dy private sector the
Department or tlectronics supervises purchase of technciogv . Tnis
controi nas now been iiberalisec. it snould aisc be mentioned tnac<
anout « vears ago when telecom was opened to the private secior. ne
DOE= negotiated tecnhnologzvy for terminal eguipment witzh three
manuracturers rfor each eguipment. The terms or the cc.iapocralicn.
the fees, etc.. were finalised by DOE and it was left to indivigual
manuracturers to select anv one of the three seiected coliaporators.
or from CDOT or ITl. This procedure has worked reasonably well. Aii
manuracturers presentl!y making these products are using technoiozgies
from one of the above collaborators.

2.7.4 Bilateral Country Linkages

2.7.41 The source of FE for purchases is a major consideration in
any declsion making. Since India's network requirements are large,
continued import of equipments for the network will be restricted.
A aartalin number of systems and sSubassemblles are imported as part
of technology purchase.
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soiiatcraction Dy oDrerersing one Sr ITner Sulrency ava
Isuntiv. Thls avaiiaci:iztv mav ce resuizing from T
with <different regisosns of tne wor:c. alc receivec. !
nelcTizisz, =%z, Thnis inriu2nce €xTancs nat oo v
Secior. 2JU a8iSC TG the Drivate secicr. mowsver, tnis
TEINRG1o0Y & e3ulDment DUrInase oh.v TC & imitec ex:
Z.7.2 Local! Procurement

Z.7.=: rifonase Or ftems 5@ In2iJSncds Soufcses
newsri are done more routine:v. M2€T 2r InNEe purcha
EES3EITTE RITRESTS QASYE 98E0 riSm .. .L.0SrS The  LUrs
muzuai:v agreed anc supsDiy 1S made. No enaer is inv
beccme necessary when <“nere ace mMCore nan cné suctoh.ie
in cuch cases, DGT anc otner agenctiss [ ige To ZSiviae
various Suyppiiers Sc as 16 have 3 >Zncice 3anc &:s5C T
Suppivy In the event! Or one sgurce tai.inz.

Z.7.82 Eown MTKL anec 0T nave startec the procegu
rorwarc orgers on suppiiers wno are vet tCc start prod
to encourage i1ndigenous manuracture. ‘nvestcrs are
invest without some assurance Ot oragers since teieco

india wouid have oniy one customer.

Z.7.53 FPurchase of components rfor indigenous m
equipment s done at tne ievei oOf The manufacturer
reguire any decision by the leiecom network operator.
tecnnoiogy t(coliaborator. designer, ete: invariaoly
component and possibie sources. in the event cf
a toreign coitiaborator. 3 pnase (naeginous approac
first with , mechnanical hardware foliowed dv passiv
components, PCBs., eiectromechanica! components, etc.
to be indigenised microcircuits t(depencding upen
the past imports were contro! thrcugzh a series of
permits. but these nave now been abandoned.

2.5.74 Major items of purchase are
companies in the targe or medium scaie.
limited to supplvy of noncritical items
mechanical hardware, etc. A 15 % prererence
DVEr imporsts : another 15 % to smaii scale --
gualitvy and delivery.

cought from
5maii scaie
such as
is given
alwa

2.8 MARKETING PRACTICES
2.8.1 Local Marketing
2.8.11 The local market tor Telecom equioments ralls

categories Fublic network egquipments (transmission &
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loer 2nd egUlameantd, Lacal proaducers ot equipments: parts

network have essentiallvy to service the DOT. Tnev have to
get theilrs product approved bv DOT. A "ra®e2 contract”® is
with DOT. An arter-saies service back-up is
insistea bv DOT. The macrketing of subscriber end eguipament is
by tfoliowing standard marketing practices by having a
retailing & direct-seliling methods.

-,

luksc
pubiic
tirstc

negatiated

in teiecom nave their
Their concentration s on

saies to UUT anc some
tunczions ot sSuch Cr

maior world piavers
eatatives in incia.
transmission ecguipment
criber ecuipments. The <
around keeoing taos on Jeveiopments in ¢t
up tendersz L pidainze to La4T. sroviaging L
iiasion & support ta DCT ana seiiing
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- Regional Marketing

Z.3.21 Agtiwinies :r inaian companies tc market ia the Zsuth Asia
region iz verwv iimitea. The other countries within the region race
soretsn 2xonangs taitaticns fust 1ike india cSces. Theyv recuire 3igd
anc asszistance ror JUrSnase or teiecom 2cuizment. incia is5 not in a
sosltisn o =2xzTena zic, Yhen atc comes :-rem a2veiogres csunarnriss. it
iz zenersiiv tiec =c supplv rrom the conor country.
Z.z. 22 Thae tnanessst o incian mManurscnarers L3 ~3  23rn n3rcz
surrency  £Ireicn 2xcnange. This cannot z2e achieves v  sei:ing T2
TRE L ETLIG afoIrenn In aoia. The  r=zizna. iztuntriss  Themse.ves
Drerer ~0 Duv roczm MNDs a3 33art Sr alc tnat s Sravises 3y tncse
SCHEraASAT A, T Lhexse 2ounvncies 3re [ettIinz 3.2 o7 oamnoney L3
3 3=2zar3"e mat-er.
B Internationai Marketing
.20zt rno2rnatizrad. marugening - iacian 3rooultE n3s fuit desun in
3 ‘2. SRE.. 4x.. Tne I3=e 3 SLLiiz o zestIr uniti3 This nas s2en
<A roverament s Isvernment aire2ments.  Recent.v. DT nas
ER = TElanl.Il TLanzrEr :gileesaEnt winn Tnoe foveecnment S
Jiztram Tor 3UDSIVLINE TEINA4LIIW SOr M AUT3cTuUring RS2 =3 iloment.
Toese o L223Zlina. 2 TE 302 302 ACT 3 IcSnsistant mariening
3sCr-acznh.
nnEfraTiIn: AT N R 52270 na3 fust Z2IUn
BITFTTS 0% not ves Zr o tre zIzivans PPy
I LS canzlE LIl R S A Shis zIae
TR ILITLITLTET T a3 tar o3 TnE TIDNDCLIEE wc ==
LS Tl Be lF. LizTilil.t. : LTIt 3.2 2 2IT
P02 1T LTI T I R TTICTT nIr rZaiini Ir iraer 3UITIVAE.. Tre wwctent 3:
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R . Ne moSst srestigicus rovernment sooncsorec microziscuis
Manlr=2T.i1nf 2@ L2mITSAlusTcr J2mIi@n LiZ W3E o Zestrovac in irs
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nzi Zeer ziznez witr VLIl Tesrn inz ¢ ARZII-Tesr Inz ST transStes =r
tecnnIloaTy roc AS1ZZ. SovsIAmenT . eafances are awsited.
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z.c.Z Passive Components

=.e. 2. Thanks tc a heaithvy growth in Ccnsumer Electronics
mancvraciuring ror severai dgecades, india nas been abie to eszablish
& Dsase in manuracture of passive components of many tvpes and is
essential:v self surficient for routine components. There is even
some =2xport. 3Special burpose passives including ZM[D are imported
unti. vojume requirements arise.

~.9.22 In the absence of any strong dJdemand for Surface Mount
Components, tnis area has lageged behind. Except for 2 companies
beginning in Muitiiaver Ceramic Chip capacitors. there is absence of
SMC in India. This is likely to ©ope a major hurdie when
manuracturing technologies change.

2.8.5 Electromechanicals

2.9.31 indla 1a particularly strong in PCB manufacture with a
number of independent companies in the field & also major telecom
equipments producers having captive plants. Few local wunits are

capadie of producing multilaver PCB's & infact some of them are
exporting these.




~.T. 1o loAnelIors  ar: aisc belns mas: a0 Tne csunte 2t The
1=z ieTs or Jonnectcss nesgaee s =¢ tarie tnEt onIt A, S .s2z 3=
222N95i 2a. TS manuracture In incizs e z: imicec  t:z3nd  meg
TV DR, Tnis i€ an area which <ouig srosit oo fznlacdises T =R
s, ir ract., susstantiai imporz Oof connecsnIrcZ. Tas zame RS L= s
& 1esser exten- . In the areas of reiave ans s3<iw=n==,

Z.35.32 Heost zsmpanies. iaciuvdiar IS8T 32 -aaginz 3 - :ocComenta.
asoroacsn wiztr tncian manuracsturers ir wnliz  a2rea. Wiz incian
JoMEonSntT mManuzasSiurers are  Unasle I Natln Tne Jus. 5r “he
croduyc: specifications. maior inClarn uUselz wWord Teriimer owitn
Srasent manuracturers Lo Improve tnei: 3ua.izw ~s I reguired
ieve,. n3pite 27 this. vaiue wise there coniinuse TC D& . izanz
LTECS T in Tnese are23s esueciaily conneciars .

Z.%.3e GrowIn Ot 10C&I DBrOCUISTIOR Or MI'3I Zomionents ENA IR :
Figure 2.17.

Z.3.6 Wires &”Cables

- - :’.; 3 “e

e Ea il ingta ts npresentiv seir susricisent r The area - wires ¢
cabies. Manuracture ot Jeliy Filied Terecnone lacies :". Uptica.
Tibre 2ables too nas sStarted and sels surficiency in tne -t:mer wiil
53900 De  achiewved. in tne jatter ares. Dresent:: TnE " - M ce.:
SHErloiEnsy WITR Onidv twoe units in orzoustion. More Do ma
rnowever oDe nesaec in mid. 199¢'c. Manu-ao-tu:rs D Tne T cicre
itse:: 153 2:352 uncerIawken.

Z.¢e. ¢ Production machinery

2.9.51 At tne cresent leveis of produc:icn. e.ectronic: =guipment
manufacturing is accompiished iargelyv ov manua: or sen.-automa*tic
processes since the ouytout does not justisy tne use z2- sutomarted
assembiy svstems. Suitable machines for manuai and semi-:.z2 ieve.s
are 1oca!lly produced. For more advance technoiogies v.:. IMT etc.
thne réegqulired machines are not avaliabie iocaiiv.

2.59.52 General Furbose Test Equipment (ike DMM's, be:...oscopes,
Fower suppiies etc. are produced iocaiiy in collabcrztion with
renownea names iike HP. Teletronics. Souic ezc Spec.:. i3ed test
ceouipments rincluding suvtomatic test eguipment ror use .  teiecom
5/ piesEntiv BeElng Lmpors ted. it might pe menti{cned the: 23T & MTNL
tnemse:ives imoport speciaiised teiecom tes: egquipment -:r network

maintenance.

2.9.583 Environmental Testing of Teiecom egquipment is :2zui
ensure reliability. A wide range of simpie envirorsznial test
chambers is available from local fabricators to meet =:-2s5e
Only the most sophisticated types of cumputerisec :emperature
cycling chambers etc. need to be imported at prese--. Though
technoiogical capability to produce even such chambers e:.sts.

2.9.86 Design centres

2.9.61 Telecom'has long been the preserve of the Publi: sector and

as such most of .the Design & Development work has beer under the
. Il .

aegls of Governmenwts agencies lijge COOT (which now &.352 includes

the Telecommunications Research Centre) and ITH. -.storically
most of the research was done at [Tl. for its own .5, in its
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FIGURE 3 2.17

AZT IVE laas 2192 3642 €252 cize
SE_ZITRIN THEEZEZ TS5 LE7E _bas Sul7 “3ll
DIZZRETE DEVICZES =25 284 o0&l 71t 7wz
inT=zSRATED CiRIUITE b 23 iz SPa) TZE

PASSIVE 1218 151¢€ 201 2287 Z57.
REZIZTORS Z7E Sz e Sgl £Sl
CAFATITORE S €37 iiel 121 isia
IRYSTALS =7 4E el D4 Cu
MAGNETS Zi3 Z7¢ 329 411 43C

ELECTROU-MAGNETIC 75a 918 &37 1169 1g¢es

ELECTRO-MECHANICAL 489 634

CONNECTORS 169 '252
RELAYS & SWITCHES 23& 26€
OTHERS a4 41 43 63 7%
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Source

DoE Annual

Reports




£

)
]

[Th,

~p e e
a'a e -

t
4

)}
[
W)
[a]

Y

_u._
"

[N}
Y]

')
U]

¥)
6o

)
n
ot

%
i,

O
v

1]

(XD

.
"
Mh
3]

in
[
{1
'Y
)

wd
'

‘e
|
[N}
‘e
i
1)
n
(W

1

h{ D)

m .d
(3]

1] o

[ st

V]

%4

]

'™ .

i) '™

9] [

Y (e

2l Ve

t) V!
y

e

(A} I}

] Ul

Pt 4

¥

1

e L.

‘e

g

.

.._ ]
hi]

)
]
I

"t

O




SVITCHING EQUIPMENT

be by 1983,

Above technoiogies are already

o4

2.18 TECHNOLOGIES FROM CDOT

1. 128 por: RAX

2. 220 porrt RAX

S. PABX

4. Automatic Caii Listribution Egor.
S. MAZ-M (4908 - 1408 iines:

©. MAX-L (168¢ - 16.0606 iines:

7. MAX-XL (-12.802 iines)

2. RLU

S. !SDN Units

Hierarchyvy (Long

E. TRANSMISSION EQUIPMENT
i. 215 MARR
C. 882 MH:- 10Ch Eapt.
3. 489 MH= 1€ Ch. EgD%.
4. Zinzle Ch. VHF Ecor.
5. TDMA Pt Mutlipt.
6. 34 Mb DUiz. Mw Egpt.
7. 134 Mb Dig. Mw Egpt.
C. SATELLITE BASED EQUIPMENT
1. SBRTN
2. VSAT
3. TDMA (60 Mb)
4. Speech Codec
D. OPTICAL COMMN. EQUIPMENT
1. 2Mb OLT
Z. BMb OLT
3. Synchronous Digital
Note - 1
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iv 3amb’/s kegenerators
Upzical Fibre System
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565 mo’s Regenerators
] L4l ABE (WS,
lad Hoprs ReZensrators
2 3. MB. = Tm:is,
S4 Mpre Regenerators
a & M= Tmis.
L J
& Mu = regenerators
€ 2 Mprs OFC Tmis,
Z Mbss Regenerators

cabie In FM
cabie ir km

£) 12 Fibre optical
& Fibre copticai
hy & Fibre optical cabie in km
i) 4 Fibre optical cablie in kKm
jy & Fibre seit supporting non-
metallic cavie for spans 200 509m {in Km
k) 8 Fibre composite cabie power
comprising earth wire buillt in
opticail tipbre OPGW in km

Multipiex Equipment
a) FDM Mux (Group Ends)
p) Digital Mux

1st Order Mux

Znd Order Mux

3rd Order Mux
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JATA COMMUNICATIUN LUUIPMENT. TOTAL S
' U IPMENT FUR TELREGHAFH SERVICES
2, STOLS rofWard {(12sSagfe ~wiLlr © z =
l - 1.5 ports
Ei SrMS _ o4 FUOrts oo < =Y
2 Srks _ Al FPayts LT 1s et
l a: Messagze Handiing Svsiixaiy Swizono 0o - =34
€; Ziectronic i.=v EBoara Lot Sga DL
l t ZieCcIfanld hey Boara Lon2entiEsTos ST Ilut -]
£: Fnonczom loncentrator DT FRVRY =
ny Er=2Tronls Zasn Machines CT (S3Te Si
. EQUIPMENT FOR TELEGRAPH SERVICES, TOTAL S2¢
' Compbutesisation ror tefepnam:— PN 1o Z5¢
piiitng, rauvit controi, direcrtory
enaulisry, otrice sutomation
' &} Float Rectitifter Lot
i Sy Amb EPITL of
il)  avy Amp glc J1ig
I i11, ZBC Amp pel alsly
ie? 152 AMp paded” I's 154
v —% Amp 5&2 PURCIRTt
' ! Batterv Charger LC7T
i 600 Amp 170 30
l t1; 30¢ Amp 633 BE&
ii1) 150 Amp ~-765 276.5
fv) 75 Amp 1670 59
l v) 25 Amp 58S 17.5
c¢) Switching Cubicle
1) a@d0¢ Amp ! Lot 170 36.7
I il) Zvoe Amp 1885 18
iii)ivee Amp 438 53
fv) 500 Amp 3196 145
l V) 1898 Amp . 585 11.7
d) Float - batterv charger 612 Amp DOT ligei Z1Z.4
' e) Battery
iy 5S¢pv AH LoT 340 353
i1) 3000 AH 290 239
' 111)1600 AH 768 154
fv) 689 AH a@12 41¢.2
: v) 4pd AH 2339 145
l vi) 120 AH 25770
f) Invertor
1) 1+ KUA 200 6.8
11) 6 KVA 300 163
iii)24 KVA 2 2
fv) 35 KVA 1 1.2
POVER PLANT EQUIPMENT, TOTAL 2092.4
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CHAFTER : 3 INDONES I A
3.: GOVERNMENT FOLICY
3.1.1 Regional Linkages
3.1.2 Th an 323 o

S awer L.l miilior sc.eams: indonesis is
4 n nc. an sea-

B
[0
o
]
o

a T2uUntrY Sansists o«
£ in an archipeiagzo ror over SVY9Y kms.

3.1.12 Vegetaticn 2:r the zdunirv ranzZes trom mangroves & swamps
aiong <ne Sumatre ¢ Kalimantan coast-iines. Cf the total area 8% is
arag:= .anc ¢ Iver TwS-thniras s fcSrest or weod-:anc. Eetween the two
ocear snhe:vez Or Zunge (Maiavsiarn & inagc-chinese extension)& 3Sanui
tEMaNatTiay t:iCh AOfThesn AUSIrallar. the Lesses:z Sunlas. tne Maluks &
Sviawesi rorm The isianc summizs o©f subacuaic mountain ranges
rianees o S22 TreEncnes. The tasuas : Barits rivers cominate the
Indonesian nycroiozicai orofiie.

2 1.1z The ingonestan spopuiation of 177 miiliern 19835 is spread
within one meIropo.itan Jdistrict (jJakarta kava:. two specia!
auronomous districts 4 Za provinces. Apout 25% ¢cf the opopuiation
iive in urpan areas. In 18988, Jakarzta nac a vonuiztion 7.2 mijiion &
Suranavs, Bzrnaung, Me2an 4 SemarunI nad poru.atior exceeding over 1
miiiion.

EP S The ln-:3ad  LLAnSPoOrt Sovers roac sength or I, 908 kms &

rail iength of oo0d€ kms of whicn only 119 Kms are eiectrified.
indonesia 15 connected with otner parts ot the worid bv sea thas 8
parts) & by air naving 6 international airports.

3.1.2 National Objectives

3.1.21 Ingdonesiz is a republic headed bv Executive President with two
legisiative houses -- House of Feoples kepresentatives' & ‘Peopies’
Consuitative Assempoiv., The President rujes with the assistance of an
appointed cabinet. The members of the cabinet formulate & implement
varisus socio-econaomic policles. The planned development in  the

republic of Indonesia has been implemented in steps based on ‘Five
Year Develooment Plans' (Repelita;.

3.1.22 Indonesian planning comprised 5 plans of 5 years each to cover
25 years of Stage I when the obiectives were to establish the
groundwork for a just and prosperous and wunified 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 ail embracing role during this stage by
investing 1in all aspects of the economy, especially infrastructure.
In the early plans the establishment of surface transport took
precedence while telecom attracted priority only in the IV & current

V plan ending 1993/84.

3.1.23 Under a Presidential government most resources and decisions
rested with Government. With tourism being a major forex earner, a
Ministry of Tourlsm, Post & Telecom guides the policies and
investments in these three sectors. However, each maintains |{ts
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manuracturing astiwvicwy ril. re2en- Dast s a23vily so@minaIss o
assembiyv o°rF inported  wits. Witnh tne 2roz in Si:-zrizes @ sl
2Xxperts in l98C's SGovernmen:t nas emtnasissz o0 SXpIris S asn-olil
items -- electronics tapded tne zZriorisy iz,
S.1.2 Industry & Technology
S.1.321 Un nationa: po.icy o6 ingustry ¢ T=22nAc:i3IV S3Tas ~eazlztian
gan Feneravan Texnoiocgzi --- EFFT iAgency 3T tns AssessmneEnt L
Appiication or Tecnno:iov: 1s tne fe9scensizis fovernment azens.. (<
agvises the gzovernmen<t concerning nationa: policy for deveiopment L
anp.icaticn bprograms, Additionaiiv., it a:€> Droviaes aavissrw ¢
consultancy services roOT impiemer-ing Tecnnociogy geveioomens
crogJrams., Ihe azency nas a crucia: roie In evaiuazting InguUsIria.
sectors., in preparing & supervising inconesian parastated comdanies
in various stages orf deveiobment.
2.1.32 in the eariv pians, roile ©f incustria: aeveioopment tav in tne
nands ne government t(especlaliy in ze:ecaomj). The ¥V Fian . 1222-=2

or t
to 18853-94) nas seern movement O incguszri
i

ai Doilicvy ICc enaz:ie
ing participation or private secIor notl cnivy in 3suodc :
te s

increas I tving
anciliaries and sut-assembd!ies dut aiso compie eauiomencts., vstems
tand sometimes even turnkey instaliations: tc tne onerating azencwy.
Recent moves towards private operating agencies with ‘"revenue
sharing" agreements are expected 1o add new resources needec for

raster growth of teiecom.

3.1.33 With the Rupiah now freelv convertibie, the infiow of Dpian=t
& technology is icoseiy controiied itreportaze oni:v, except wnere the
entrepreneur wants speclial concessions and benerits catiiinz rorx
government to qualifyv his proiect ror tne same. We are inrormec
that import dJuties are low & stepiv graded trom «@% roOT enc-
equipment. 33% for technoiogy: 2@% for sub-assembiies., tc Z% or iess
for most components and materia:s needed in eiectronics. ine
parastatai teiecom operator (FPERUMTEL) is nowever rree rrom import
duties & taxes but nas to pbay VAT on locai items.

3.1.4 Loéal R & D Approach

3.1.41 Research, Development and Engineering proceeds in a iow iey
in Universities, Parastatal Laboratories and Froducing tntities in a
varvying mix aiong with infiow of foreign technoiogy as needed.
Monitoring., Assessing and Recomendatory roie rests with BPFT, which

comes under the Ministry of kesearch and Technology. This
assessment {s mostly at times wnen Parastatals wish to import
technoiagy, Frivate sector otten makes {ts own arrangements tfor

technoiogy fiow.
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Z.t.al Res2arcn pritlects in -o-speraticn with Siemens. Thomson.
RCA. anc otner corooratlions nhad been underaker mainiv in the aresz
3¢+ Radic Eguipbments at LiP! (inconesian acronvm rfor Efiec:ricai &
Eiectronic Kesearch institute!. >evera: of tne resuits have Deern
cratotype stazZe and custom suoply. Wniie Lif! continues with izs
research orograms 1ts enztineering faciii~ies are separated out inzo
an organisation ror procuction or Froressionai Ziectronic !tems.

3.1.43 The LEN (Lembaga tlektronika Nasionail- tational Eiectronics
i < i a government researcn instituzion that has been
or research 1into technoiogzies 1in eteciricai 2
ids. LEN aisc supdiements isca! eiecironisc  industry
nts to tne zovernment primarity in areas where the
a¢ 3o0es AGt have cababitfities. As an eieczironic
researcn institution . LEN aiso supports industry Dy <congucting
regearch & develoopment & providing resuits tc de usec ©bv  industiry
for the national betterment.

<5

3.1.44 There 1is limited research & develooment pertformed bv private
sector units who concentrate instead on assembly. The industriai
2iectronics sector's R &8 D erforts have been iimited to «cesigning
eguioment & svsiems.

3.1.45 Co-ordination between the government research & ©private
sector industrv 15 carried out by the industry associations tha: are
members or Indonesian Chamber of <Commerce & industryv tHAD [ AN-
Inconesiai to encouraze. create & develop industry. Among the
associations reiated tc electironics & telecom are :

a. APNATEL -- the Indonesian Association of Teiecom.

b. The Gabungan Elektronika -- Electronic Association.
in addition to serving as a iiaison between entrepreneurs & the
government; these associa%tions also undertake various programs for
trainingz of enirepreneurs.
3.2 ROLE OF TELECOM

3.2.1 Socio-Economic Impact

3.-..:1 As the economy has grown and modernised. telecom has not

heen able to keep pace with its exponentially urgent role. Firstly
iR The tWRCLIGNIAY ot the government ltself, its reach, power and
developmental efficiency especially to the far flung islands is
gvaatly attenuated, Tne apread and reach of even essential

a8
infrastructures outward from main cities as to that extent more
difficuit.

4:5:4¢ Thua, maior sarviees such ag ratlwave, power. oil and of
course the security apparatus have had to make their own investments
in telecom. The result of this fractionation is the less efficient
scattering of equipments., consequent non-co-ordination, consliderable
duplication. It is estimated by VWorld Bank that simple
coordination; balancing and management of existing plant could

cheaply add another 15% to 20% more lines and substantially better
service tor existing lines,
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3.2.13 Service 13 largely concentrated on the island of Jawa which
contains 6 of the most prosperous cities (lndonesian Telecom Circies
[V to VI, In 1988 these consumed 4790.899 out of 830.0490 lines in
service. Other islands though s3regating much larger in area have
but the remaining lines and poor service. Need and scope for rural
telecom is indeed high for spreading new deveiopment to the outiyving
islands.

3.2.14 Even in the well-served areas. connections toc ¢overnment and
next to business take precedence cver residentiai service. Thus
waiting 1lists and vears of waiting are especiaily arduous for

residential lines. In Circles VIII & i% for exampie. the wait list
is 4 times the lines in service.

3.2.15 In the recent vears of national deveiopment: Indonesia's
high economic growth rate was obtained partly 3s a resuit of mmuch
improved teiecom facilities. The hizh- suaiitv transmission through
th2 international teiecom sateilite (INTELEAT) svstem. the PALAPA
domestic satellite svstem & the international submarine cabie
systams were the major contributing faczcrs to an accelerated zrow:h
of the industriai sector.

~ -
v hwo

Effect of Country Characteristics

2.2.2 The archigelacgo structure of Indonesia gresents an
especiaily intricate probiem for teiecom pianners. the concentration
of power and to scme extent urbanisation on the isiand of Jawa has
pre-empted, all the planners attention in the past. <Current Dians
however have addressed the need for new modes or transmission <0
economically reach all parts of the counrtry.

.2,22 Thus satellite-based communications to various isiands
form an increasing part o1 the transmission network. in view or the
linear stretch of distances aiong the narrow archipeiago. microwave
routes are essential for the eground sector. Long distances and
intervening seas. make cabies highiv investment intensive,

.22 Another factor having 3 maisr sav is thar *the rich resources

O e ewer

of indonesi iie in the iess-popuiated regions. Thus new opgroiscts
ancd new territories <an pe opened up more rapidlvy wnen teieccom
reaches them adecuateiv --- another factar srtrengitheninz the need
for sateilite-based teleccm for indonesia. Figure 3.2 shows 3

telecom mao of [nconesia with current & future coverazs.

3.2.32 Organisation & Managament

2.2.31 bnaasr +the MTP7T, the teigcom sonersavting 32enci?z  are “wo
£arastanais --- PERUMTEL rfor domestic pusiic nertwecrw 3nd [HIDGIAT o1
interna~ionail rrarfic. The jatter was nationaiisec Dv Sovernmen” |n
12 from 3 nrivana enniny., FERUMTEZIL {35 =he =saminant 212m8n- Jinh
revenue aporescning JIU S48 Miiiison wni.e (MLOIAT 2arns 12535  "nan
BST Zaw Misiion,

L2030 I (8CenNr a5 (5 Wi OThRr Anersting 3IQ02135 R Dt
nermitzec -- PT Raianansa Haezani., Farkaza tor 3 3mai. =u-” SATIN L
Seqament ot celivgiac-meniie; ans T 2I4 ro2r o zimestis 150 2w L




FIGURE : 3.2 TELECOM MAP OF INDONESIA
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JIAT mainiv Concentrating In metros. Both are privats comoani2s ous
with rz2vsnue snaclang arrangements with PERUMTEL. Both are microwswe
bDasec.

S.l.3= no3s2itisa. 35 rentisned fariier.there 3are private NeITWsIdAs
ownez & onerat2¢ Cy tNe sSeparate parastatals rocr oi: {PERTAMINAY
raliwavs {FJHA:. electricitvy (PLN) and. throuzh-leas=2¢ :ines o
iarge Dbusiness hocuses. Operationaily: hnowever PERUMTEL is the
dominant entlitv naving major say in routes allotted, tariff setting.
exDansion a3nc sC On.

S.L.3s Jver tne vears tnere have been severa! organisationai chanzes
in tne operating anc procucing bodies. Management of PERUMTEL itsei:
nas s=ern otten reviewed, adiusted and modiried with as:iz or
bilaterai and multiiaterai agencies in view of wvarious aids ang
ioans it receives. Such funds are nowever made availacie afier gue
consid2ration oy MTPT in consul%tation with Ministrv of Finance.
S.2.4 Injection of Technology

3.2.4. As PERUMTEL nas grown & modernised. it nas receivec inputs
Or consuitancy aiong witn financial facilities rrom Beizium. France.
cermany., HOi:and, Swecen. Japan and multilatera: agzencies [ike UNDE,
Worie Bank., Asian Deveiopment Bank. Such assistance is in form or
extended consuitancies ranging from planning to training as weii as

thorougzh evaiuation of the whoie sectcr from time to tims.

ic] ’-. “";

-~

basis

includes not only supplies and installation of plant but also
extensive training of staff locally and abroad in the newer

technologies,

3.2.43
new technology as thevy move from one generation to another of
required equipments. Other than the role of EPPT. there 1is no
specific restriction to the injection of technology nor is there any
preference as to the source thereof. With a3 convertible currencry,.
the manufacturer is free to reach any agresment suitable for his
provided he can raise the resources. A tax of 35% on know-how
fees applies. For telecom projects (which are large) the constraint
of funding leads to use of bilateral aid which in practice (if not
in theory) <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.

work

3.2.5 Available Modes of Communication
3.2.51 UWhile the Indonesian network includes most of the modes of
communication, the avallabllity and performance to different

segments of the public varies. As may be expected, Jakarta (capital

city)

has the maximum facfility. Many islands on the other hand have
little or no telecom contact.

o
(44

in addition. various maior expansions have been executed on
ot turnkev projects from various foreign suppliers. This

Producers of equipment (parastatal & private) also acgqguire

along with its corridor to Surabaya (the next populous city)




a5l The B3E=102 z2:vicaes Jr vIoioe

eszabiisned over a ionz Time. 3f course.

nzs D2922n & suyriect cr criticism even in

rest. Ts no° oniv due toc clfiferent feneratlio

t £O8 manazement 3 Luae "Sutsicge ciant” z

The guality of service nas been reooried 5 ¥

stuadv which <conciudes tnat consideraoie ovem n . D
achieved twvith ba:ancingz of piant. compuierised management SvYSIEm.
organization ana training) as the rirst step even a3 turther
gxsansion through new Diant Takes Diace.

3...53 Abour T9% t the connections ar2 in the isiand or Java

o
(4g% in just Jakarta zizvi. Area or Java 1s oniv 7% of tozal anc
areas. dowever. aue tc taster deveiocment D8% Cr ccouisticn is
concentrated in Java. Ir teiecom and gther inrras<ructure <couid
s@ach the STher 33% land mass. Javetopment T3uUlS DE mSre 5creac Jut
and remote resources oetter explioited. Government 15 nhard But Lo
tind the &enocmous respurces reguired to nave & more eqguitnsoie
distridbution cof gdgevaiopment over the far fiung country.

F.2.58 Satelifte communication has heined zc reach cistant anc

remote isiands and unexpioited terrizories on a spot basis where
sSmail earth stations have been instalied. ZSuch coveraze is nowhere
near enough. Unger consideration is Multi-~ACccess Radio Reiay (MARK)
tor 1ocally guppiementing the area arouncd each smail earth station.

2.2.85 The more modern modes of facsimiie and datacom are presentiv
considered "non-essential services® and are left to tne oprivare
resources tc append to existing DEL. Use however, is limited to
areas naving adequate guality of transmission and ai50 tTc Dusiness
gn%tities and affluent homes. Tne shared revenue approach is exvected
to assist (n extending newer modes of communication such as
celiuiar. packet switching etc.

3.3 NETUORK USAGE PATTERN
=.3.1 Domestic Traffic

3.3.11 The Operating agencvy PERUMTEL has underzone several
structural changes,. Once a department within <the Ministry or
Tourism. Post & Telecom (MTPT): it was separated outr from Fost in
1965 and set up as a parastatai corporation in early B8#'s, Very
recentliy 1t has peen restructured again a8s a iimited companv
(trenamed PT-Telekommunikasil, It is in essence the monopoiy
aperator ot the public network. The monopoly however 1is siowivy
gaetting breached.

3,3,12 Asige ¢trom the special private and closed networks for oil.
power, rail and military, there are now 'revenue sharing"
arrangements with private bodles for "non-essential"™ services of
celluiar and data-packet communication. To this may later be aadded
Electronic Mall and other value-added services. The investment tor
the extra egquipments needed for these services is provided by the
private party, the revenus will be shared on 3z2reed basis, it is
expected that after the private investor recovers his capital with
agreed return, the whole will revert to the monopoiy operator at the
oend of certain vears.
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3.3.13 There are also in Jakarta some Wide Area Networks (WAHN)
owned by large organisations who wish to have much enhanced services

over and above the quailty and scope of public services. In such
cases permission has to be obtained from PERUMTEL alorgwith payment
of fees.

2.3.14 The past & future growth in capacity of teiephone and telex
is shown in Figure 3.3. Also shaown is the growth of pubiic
telephones and kiosks which are growing at an even raster rate.
Actuai usage by subscribers is summaris=2d in Figure 3.A4.

3.3.15 Plan !V has resulted by 1938/89 in 1.1 million DEL with £890%
ot them in service. About 39% of the lines are digitai while 28% of
them are obsolete manuai types which will have to be replaced with
the coming decade. avaiiabi.ity of STD service is to the extent =7
9% of subscribers ..... though gualitvy varies from place to pisce.
Call charges are at Rs. 1.80 per puise.

3.3.16 Indonesia was one of the eariiest investors in domestic
sateilite svstems (termea PALAFA) fror wide pubiic use in mic-7ds.
The first two satelliites are life-expirea and two new ones are
under pDositioning bBbut are having aorbit probiems. At  nressant LlE
transponders are in use and 5 morse are jessed dut. The sateiii*=
netwark comprises a Master tarth Ztation. anc lud Ear-h

acourn
Stations of various capacities scatterec 3ii over the archipeiazo.

2.32.17 [t is reit that telex service wiii saturate {(in view 37 =he
more mog2rn modes or communication: but wiii 2c throuzn 3 s3ft3ge ot
modernisation ana digzitaiisaticn. For covering non-ursa3an 3reas.
teiggram service continues over a network orf neariy 7d9 otffices &
tele-text services 15 inecreasingly usec Dv Ddusiness suoscriters.
Data Packet Services started in 1984 and serves sbout 200 users in
the 7 maior cities aisc iinkea %o international!l <entres. Connection
cf Facsimile (FAX!} to telephone line is freeiy permitted: many
importead moncels are avaiiabile in the markert via impor<s: wide use
hcwever awaits the improvement of auality ot tines ana
communication,
3.3.2 International Traffic
2.2.21 0Operating authority, now t2rmec PT INDSZAT. wss accocuirec
trom private hands ana converted intc a garastata, monNoos. . Twa
ZaneWay  excnang2s 3T Jawart3 ana Mecan ara rhe enrnrv 2nians b4
neiznporing countries. Here toso, 3 malior fibre-snti Link T3
Zingacore i3 uncerwav.
2.2..2 Acsess thrsougn scoth 23012 3nd 33ra2. itz inks ina LR 1z oo
22 zounrtriesz tuz rroan L7 in 1927 a3 sncwn in Figure 3.5 Wil
ai30 snNowsz the 1a37 insSreasing numoer s suzscriners T HEe
CEEI L. ThRoudn EMat ., ThE I00WTn NGE Been < -Ie% annuss .y 33 30300 Tac
seen  tne rise ‘n ounits o ot inte2rnstisnal t3nverzanions. Tt
inzizsnes *nR A2ec ISt DY Tne 1.0n35 tommunity Y3 3TaY i oI
Witooo tne  lioers,iiinc oani srowind inzones:an Ecsnomn, RS2 O
WSWerdRL 303 NLIN ... 30 D3 roange ar JIZ0 Ioro Tomer minyne,

B W = N
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FIGURE : 3.4 GROWTH IN INTERNATIONAL & DOMESTIC TELECOM TRAFFIC
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FIGURE : 3.5 GROWTH IN IDD FACILITIES
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Private Users

Lt
'
.
(e

1 Subiect o government permission. privarte us2rs 3
UD Networks ror their own internai use. The =guioment use
within specizications aocroved bv PIRUMTEL anc INLC3SAT. K

fee nas T De $aic according te %the network resuestec. lr access -

(v

>
De e

o
the Dpuoiic networkw IS sSougnt. The rentais and us2r tarisr nas a3:is0
tc be paid.

3.3.32 Uith  tn arrival of "Revenue-sharing®" operators and the

e
sc-caiied "hon-essential® modes, the presentiv limited private use
is exoect tc soreac rapnidlvy. Specific data 3nd ©orociectians ar

i it wouic¢ De a userui exercise c uUnderstanc tne

: & Qeveioning tel2¢om svsiem In <ne é&3riy Crcsess of
openineg out.

3.2.~ Rural Coverage

3.2.41 Telepnhone density averaged over the whole CcTuntry 37050 a3t
2.47% at enc 133E. However. tnis varied draszticaiiv according to
location. A oicture of distribution over the (I teiecom districzts is
shown in Figure 3.6. In the various teiephone cistricts., it rangzed
trom €.22% In rurail areas o Z.Z1% in the key te:tecom Zistrick
arcund Jakara. It 15 to De noted that the most popu.ated Zizirices
iV, VI, Vily are the ieast served.

S.3.42 Kemote areas. t present, with iow popuiation are receivin
some attention in anc arcund smal!l sateliite stations. Kowevar. i
the resources of these vast! areas are to be tappec. consicerabie
fnvestment in spreading out the services will De recuired on wnicnh

[ )

the returns will be very jong term.
3.3.43 Over 50000 viliages (Population over 20808) remain to be
served even Dby one public telephone. A separate Iioan has Dbeen

arranged for rurai network development.
2.3.5 Network Performance

3.3.51 According to the annual report of MTPT., domestic revenues
doublied over five vears to kKp. 1.3 trillion (1990) but profits grew
at only 4% to reach Rp 219 billion. The much smaller INDDSAT on a
small revenue base of Kkp 445 billion doubled its profits over 5

yeara to Rp 250 blilion --- an astonishing performance. OCne mavy
attribute this to relatively higher tariffs especially on
international routes. PERUMTEL however has been investing 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 faster growth of modern servi:zes
since 1988 --- Card & coin Public Phones; mobile phones;: cellular;
Earth stations; Packet Switching. Figure 3.7 shows the trend.

3,434,863 However, the "fquallty" of existing service continues to be a
problem. Call success ratio ranges between 30% and S€% (jatter for
international calls). For long-distance calls noise, echo often are
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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REGIONAL DIBTRIBUTION OF TELZPHONE BERVICKS
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FIGURE ¢ 3.7 GRONTH IN TELECC® SERVICES

H Teieohcnes

a. Automatic

- txchange Sumoer 193 Zl 28 X9 30
- Capazity Lines 72288 796,575 985,100 L.BB3.e85  1.323.841
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- txcnange husper LT H Sg: 4%¢E 48¢ 3]
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1. INTI
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o. Ceiiviar
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10D
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- Subscrihers Llnes - - 26,633 43,181 67.838
2. Telecoa Service  Centres 34 1 386
Centres
3. Radio Paging
- Clties Citles 6 % 14 17 17
- Dperators ] 14 18 px} 2
- Subscribers 12,914 16,186 22,214 28.518 4. 169
4, Telex
- Exchange N 3% 36 3% 3B
- Capacity Lines 16,264 1.9 17,308 17,748 28,854
- Subscribers Lines 11,738 13,733 15,M1 14,868 16,222
5. Earth Stations - - 141 183 229




‘- gy

Nd.  wBsCELGLICHS ualLts 1336 180 12 LAy

[ n

- vestination Countries - - -

Countries -
1. TOLL FREE
- Consusers - - 3 15 -
- vestination <Count:ies - - - - H
countries
€. tiectronic Mail
- Subscribers  Terminais - - - 3 16¢
4. Facket Switched
Data Service
- Dia:-bg - - - - o€s
- Lease¢ Circuit - - - - 35

Source : HTPT Annua! Keport
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Z.2.54 3Studies by iTU anc VWorid Bank caii ror conztentrarior on
unirading human resources even as the tasks ar growth anc compiexitv
cf manazemen%t increase with the arrivai ¢ new anc expensive

techncingies.

3.4 GROWTH IN SERVICES

Z.a.l Telephone

3,%4.,11 Despite acceleration of provision or connections ::rom 13%
in Fian [il. e 3% in Pian {V)., registered waiting lists <continue
wC 2row a3t aver IS5% :reveaied demand.. Az 1n 2ii deveiooing
SiTHETIARE, [PPaYiEian O S20V1S2S prings out 2ven rurther sucgressed
demanc. Tnhis too 4aesvite nigh connection <charges angd taritrs.
nans The  tase S5t catching up Zrows more dirfrficult unztii  demand
satisfaction can Dpe reached. During Pian IV annuai investments
ranging rrom U3 TP0 miiiicn te USD 99@ miliion were maage.

S.4..7 Future growth of 1ong-term demand nas been rorecasted by
varicus podies at varicus times as shown in Figure 3.B. While rthe
most cotimistic one is using tne CCIiTT moogei. it probabiy inciuges
SUppressz2C  aemand. The various Flans t(Peliza) are targetzinz a
souT.ing o Z.6 miliion DEL bv 1234 and neariv tripiing te 7.1
miiilon by 1939 tas Intormed to us in PERUMTEL interviews:: indeec a
vary substaniial task for which private operators trevenue-sharing!?
are neoed to contribute 5% in the coming decade.

3.4.8 Public access through coin phones. card phones and manuaiiy

attended phone booths, s to be increased many foid from about 7300
in 1989 to over 659900 by end of Plan V. Public ohones can satisfy
subscribers having lower level of demand who wouid then not need to
aszk for their own connection.

3.4.14 Rural coverage is to be segmented in Plan V by installation
of 5003 radio communication sets in the more popuiated villages.
The it ohain of ceilulsr communication is to be attempted in the
Jakarta-Bandung corridor. Though mainly intended as a delux service
tar  peaple on the move, only benefits which couid be derived for
rural coverage will be carefully monitored.

3.4.2 Text & Data

3.4.2) Text transmisszion gervices via telegrams and telexes have
deceierated from a high of 18% to below 8% on an average. This
otcourde, transfers the load to the other more modern services where
already availability and quality are a problem. There could be a
cage for lowering the cost and tariff on telex and telegram to

divert some of the excess demand to telex mode.

3.4,22 Taelax lines, which were stagnant upto 1989 at around 170088,
aAre expected to be doubied by end of Plan V and modernised to cover
store-and-forward facility thus harddling faster traffic.

3.4.23 Text and image transmission by way of FAX is presently
favoured by large businesses and will grow in its natural way
unplanned by PERUMTEL. What the subscriber attaches to the DEL |is
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Finidnk ;3 3,65 TeLEPHUNE DEMAND FORECAST BY VARIOUS MODELS

CIIEL 1SRa 1929 1954 199%
t BiiA Ay RATA-SEATA ZSEZEZAR T 720 92 1.494 . 332

SETIAF TAHUN SEJjAtb
(FUNDAMELTAL PLAK 1572)

LOG 27T = <8+ 1.88  LOG K .27 Z.s32 4. 850 8.738
{(C.C.1.7.7.)

MOLCEL

4 ThizFOK-US 3 108,900 1.10a 1.736 2.726 4.286
fETTAP! ’
TARGET

ETM (1977-1979, ggzl - - -
STL3IAN CZ.

RENATILAN RATA-RATA ZEBESAR L1% 713 1.202 Z2.826 3.415
SEJAK 157C

A.T.M. (1975, 62% - - -

MODEL KORELAS] DENGAN INDEKS
EKONOMI (CORRELATION MODEL 493 787 1.367 (2.845)

WITH ECONOMIC INDEX JICA)

TOTAL INSTALLED DEL DURING
PLANE [V, V & V]| ¢.8 1.2 2.6 7.1




unitikeivy na ve {a the 2csatra. Srotne Ig2r3Tiag ooon ~S in a3il
countries its zrowth is expec:teoc¢ =0 D2 a5t L2t Wi i+ 2 ,353T1C O
the cost cf the installatiocn.

3.4.C2=« Paciker Data Services hawvwe star==2< in =nse "revenue saarinsgt

sector an3 are expected 0 2row rasidiv. oo Trisn V. lldw
ports are zoing to be proviced. AS ndsnesian 2TIacmy Decomes
it oSe2czcme an impcr-ant

33d1ni1ian3a;

?

"

3
(Y
[

increasinziy ciobai. this service «
"information nignwav" for ennancinz 27:iziencr.

.S EQUIPMENT REQUIREMENTS

z.5.: General

S.5.2Y As witn ati deveiozing countries. tne exiszing network is 3
mix of variouz zZenerationz c©f eguilpmentis siarting wiin ithe eariilies:t.
Ac tneir network spreads in response TC Zemans. The S.aer  egulioment
gets DUSNe6 DUl TG TUrai argas. in arsasz wnere nc service exisied
berfore. even such,_ cbsolescent 2cuicment s ws:Iome.

S.5.1i2 WUhile this makes possibie some expansion within the limiztec
resources at hand, it aggravates maintenance prooiems and oOf course
provides a iow quality of service. UJiger eguioment =z discontinued
oniy when its lire is rar bdevonc rea=mo-ian.

2.5.13 Key targets to be met over Fian V inciude (.4 miilion new
DEL tof which €.7S million ZT0): over 1(Z9C¢ new teiexs. Public phones

)
to comprise 3% of DEL: 308 Teiecom Centres: 1100 Data Ports: 3 major
microwave routes, one new satellite: & sea-cabies to connect
islands.

3.5.14 The past development of the netwerk has been with
considerable imported content. At the end of Pian IV, the aggregate
netwrok eauipment was 100% lccal for cables. S55% for switching and
only 40% for transmission equipmets. Even in 1938 about USD 250
million worth of communication eguipments were imported. about half

for the telecom network.

3.5.2 Switching Equipment

3.8.2 WVhile reducing rapidly as a3 oroportion of the network,
manual switches sti)i exist to tne extent of 100,000 linws
constituting about 6.7% of switchinz capacity. These are small

exchanges averaging below 200 lines each operating 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 185 . 000 lines or 9-12% of
that capacity.

3.5.23 High speed relay crosspoint exchanges have given good
gservice and constitute 360,000 lines ¢r 25% of the switching
capacity. Average exchange capacity is large around 10,000 lines
and hence are used Iin some of the densest traffic. Being stored
program controlied, they enable a number of faclilities not possible
with earlier <cross-bar. Introduction of these exchanges will
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3.5.24 Zilnce Flan 1N, smphasis nas v=ea o 2igitalisial woe
exchanges. Thus far. about 672.89989 iines have Dbeen instalied
rai1sing the proportion of digital iines from none in 13EZ to aimost
45% currently. Emphasis on digital wiil continue into Plan Vi SO
thnat nearly 90% digitalization is iikely by turn of centurv as {SDN

gradualiyvy enters the ne<twork in future.

Ca
n
]

.3 Local Distribution

.£.31 Cables are the major medium of distribution to subscribers.
Gper. wire has been done away with in popuiated areas tnough it stiii
continues in rurai areas of (ighter =traffic. However. such items or
*outside piant”" nave been the maicr source of faults and a
substantlal maintenance proolem ieading to 78% of the raiiures of
service. )

(U

.£.22 Experimental optical tibre distribution has just started.

ine program is being monitored tec ungerstand the particular probiems
that appear during |use. It is ciear That maintaining the mcre
expensive & sophisticated optical fibre plant will have to be
properly organised to avoid the problems that are already occurring
with the present cable network.

i Q]

3.5.23 A few dedicated networks of businesses where heavy internal
traffic is involved are based on small microwave links but these are
privately installied and not available to the public natworks.

2.5.4 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 Surabava-Earjarmasir Troposcatter system. In addition. there are
open wire carrier systems. VHF & HF radio links.

2.5.42 The environment for transmission is  wvery difficulzt.
Geographic conditions and long distance make the use of terrestrial
co-axial cables most expensive and use of microwave difficult.
Hawever, the country needs terrestrial transmission facilities over
shorter distances for cost effeciveness and over longr distances for
gecurity with alternate routing to guarantee services providsed
through the satellite system.

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

3.5.5 Multiplexing Equipment

3.5.51 The present multiplexing equipments are based on FDM. TDM &

PCM techniques. Out of the total 30,107 channeling circuits
ingtalled: about B86 % are of PCM type We have been informed that

additional 5,432 TDM channeling circuits will be installed during
plan V,
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FIGURE : 3.9 INETALLED CAPACITY OF DIFFERENT TRANSMISSION

EQU IPMENT
fTEN UNIT INSTALLED PROPOSED IN

JFTO JULY. 21 FELITA V¥

Josn Wifss X7 Tl -

fressurizec Cagie {pPL° KM Pair) 99¢ .75 i6.9¢

Jeriy lapa2 {(PBHR'KM Palr 16eZ. 11 1682. 20

Uozical Fiore (o' KM ) 1.486 S2z.eC

Ana:og Microwave SCT B6TZ -

Dizital Microwave ccT 367¢ 3 Routex

Sateiiite zartn Stns. 3iTe 2ze 159

FDM Channelling Egpt. CCT 3360 -

Tbhm 1d CCT 969 5462

FCM id CCT 25787 25000

SOURCE : PT TELEKOMUNIKAS] INDONESIA
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ra ar s inz : aiiled. hee ror
uninterructibie supDiles is 3 mslor market ana Doecomes mcre
important as =2quipment Sf greater s00nlstication enters tThe Ne2tworek.
S.8.682 in &8 network comprising difier2nt technoiogies and brands
of egquiobmen=s, certain interracing racilities nave tc be provided to
enabie one type of =2qguioment to “"speak” to the next. These
interraces are speciric to each situation and are deveioped and

orogrammed according!y.

3.5.63 Testing. Monitoring, Zupervision and Maintenance eguipments
are aiso an important recuirement at each instaiiation as weli as at
supervisory centres. It is understood that this need is rulfiliec
to a minimum extent in Indonesia ieading to ilmitations in manarging
the network more erfticientlvy. Though tew in numbders, these
equipments are sophissticated and expensive. Sources for such
special eaquipments are also [imited.

3.6 LOCAL PRODUCTION

3.6.1 Overall View

2.6.11 Eilectronics industrv overall output is pianned to grow at 3
hectic pace of neariyv 49% a2 vear if the hopes of Directorate of
Electronics are realised (see Figure 3.18:. Telecom which hac a

share of 23% at end of Plan [V will increase its share to 29% bv end
Plan V. PT> iINT! which is the iarzest producer of teiecom eguipments
(accountingz more than 80 % of total telecom production’) has preponed
production program for plan ¥V as given in Figure 3.11.

3.6.12 While production 1in the consumer electronics sezment is
essentiaily in private hands, the telecom segment has been
dominantly with parastatals. As explained earlier, orivate sector
is planned to increase its contribution even to the teiecom sector
as the economy is opened out. '

3.6.13 iIn the consumer electronics sezment. we are told +that the
activity is largely based on 3KD/CKL assembiy in coniunction with
known foreign brands. Thnis situation is unavoidable since the durty
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 Eiectronics. 3
listing of the major telecom units nas been prepared along with
details which are shown at the end of this report in Annexure B.
They <comprise private as well as public production units. Some of
the main ones ate covered in the sections that follow,

3.6.2 Capacities in Public Sector
3.6.21 A3 a conseaquence of the monopoly in operation of teiecom

network, it was natural that 3 great part of the production |3
undertaken ir the public sector. Thus, PT INTI, formed out of the




FIGURE : 3.1 GROVTH IN ELECTRONICS PRODUCTION

BRAHCH IHDUSTRY REALIZATIOHN FROJECTiON l
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BISURE 1 J.11 PROCUCTION PROJECTICNS OF PT.INTI

A. SUITCHING TEZXINAL

- 53E ##2° i ines 163 &s 1 38% o8
- Telepncis inst. 822* Nos. 193 388 afi 36% a5¢
- rubiic Tereonone i’ Nos. 3. ¢ 13.3 i7.8 6.4 ol
- FABI #9¢' Lines 4.57 . o8 of.d .8
- Pils Sets 52 = 9 108 19
€. TRANSMISSiGh
- PoM #08'Channels  26.88 N 26,18 3l 3.8
- Digitai Microvave et 18 68 5 1) -
- SBK I Channel Set - S 5 5 5
- SBK 12 Cnannei Set 13 5 S S 5
- Subc. STKB (Cellular)  988' Sets 1.98 1.5 . 2.5 .5
- STKE Base Stations Sets - 5 5 5 S
- INMARSAT Sets - 6 8 L) 5

...................................................................................................

Source : PT.INTI Fianning Docusents




83

A . AP Yy

23sens Se FU OFERUNTEL, Irs. T o9& Tn: 20xinant telecom broducer. in
198%. nowseve:. Iw: re=aortaze w3as shirted crom MTFT t the Agency for
Stratagic industries naw noids i¥ 2ssentiai Darastatais
inciuding 2T iNT..

3.8.22 A summary Jr  the 3paciiities of ST, INT! is ziven in
Appendix B o this <cnaprer. its @oragucts range rfrom simgie
teiephones now de-e@pnasised: tarouzh subiic onones to a3 variety oOr
switching & transmitting svstems. it nas benefited from *technical

- o

assistance arranzements"™ for seversi of it5 Das:t products: including
Siemens wnere digital switchingz technoiogy is being transferred. In

addition. INTI unaer takes its own Jdevelooments Dasec on its
. accumuiaied experiise Dby improving & modifvingz {ts ©rocduct ranze
¢ accordine tc iccal recuiremencs.
: Z.6.23 PFrocucztion process is essentiaily assembiv orientec. in-

nouse capanliity covers mecnanical nmarts. cacinexrv, narnessing,
wound parts. goubie sided PCE capacity. Components and materiais
are atmost entirely impor<ed. Local subcontracting 1is of w@inor
nature only. As a conseaience, iocal vaiue added is stated tc be
below 49% on average ana even iower for the recent digitail products.
increasing onset of of Surface Mounting may deteriorate Value added
still further.

3.6.24 A secondg unit in the public sector is PT. PUSAT LEN. a3 unit
which has been born out of restructurinz of an earlier eiectronics
arm of Indonesian institute of MNatural Sciences {(accronvym LIiPIl).
Historically. LIP1 has been dedicated to deveiooment of advanced
communication svstems beginning with desizn & engineerinz of radio &
TV transmitters and moving to more advanced needs of security
forces., opto-slecironic communication. etc.

2.6.25 0Out of these efforts., LIPl develioped capability of small-
gquantity suppiv where requirements were limited. Realizing 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 obiective of
transforming local scientific effort into wusabie oproducts in
quantity. To this end, joint development projec.. with Siemens,
Philips, BTM are in process expected to result in actual ©products,
A summary of LEN is at Appendix B.

3.6.26 In 1its 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 LEN
is to increase selif-sufficiency in the products that it undertakes.
As the restructuring has been recent, it is to be seen if these
hopes can prove successful.

3.6.27 The directive to LEN is to aim for professional! products not
yet undertaken by other main producers with the added provision of
maximising self-reliance to the extent possible.

|
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the generaiivy deciininz currency.

3.6.32 ZSmailer tactorles proguce teiephone instruments, kev pnones.

smalil EPABY. power supplies and wvarigus accessories needed Dby
general andéd wide market. Assemc:Vv rroam Sl kKiTs is a3 common
practice. Desizns and brands are porrowed from anrgac. As 5 resuit

Oof this competition., iarger manufaciurers nave Jge-2MTnasisec =hese
procucts.

S.6.33 Medium-sized manuraciurers nave enterec the 3area or radic
communication fnrougn product ranzges [(ike Handv-Talkie. Low Tower
Transreceivers (HF & VHF:. and more recentiv TWVRE Sate:iire
keceivers. In these products. iocai errorts seem 0 be higher and
serve as 3 roOCuUS Of competence ror Drofessional orocucts further

down the :ine.

35.5.34 in 1he more advancecd areas of te:ecommunication. the private
company PT Radio Frequency Communicatiorn (RFC) has made a mark for
ftseit hnaving started in 19683. With VHF Transreceivers. the company
has broadened out and upgraded its products continuousiy to cover
many tvpes of Telecom Transmission Eaquipments and Muitiplexers right
into the microwave region. A greater detail of this pioneering
company is given 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 0il (PETROMINA), Power,
Security Forces and even Defence. [t has been selected by the army
to handlie the technology of Rapier Missile System in its complete
form 3s a turnkey from production to maintenance.

3.6.36 PT Electrindo Nusantara is a more recent private company
(1983) permitted into the field of advanced telecom equipment. A
broader profiie is given in Appendix B. The company first made its
mark by actively participating as a contractor in the integration,
installation and testing of earth stations for the I[Indonesian
satellite communication networl and its system enhancement. In the
process |t has brought 1in qualified experts on its staff and
recruited bright young engineers who are trained up on a broad
front. its staff has risen in quantity (from 15 to 37@) 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 Indonesia but also neighboring develcping countries. Uhile

small wearth stations have been their area of speciality, they are
now setting up to offer products in multipliexing systems, modems,.

special test equipments, and recently small digital switch. Iin the
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¢FET LTEL TEIAALLSL 2E31ZIa0Ic 1S weing azzanges with Nel to upgrade
LA SA2N3AIEE WhNers auln 2f tTns Svstem 3ans SOf tware work  wiii
e LSIne oo oEiecst:indo.

EA yinh fts Turaney 3xue2stise. Zoectringe is enterin:z tne fieid
ot 22l luiar cammunigatisn:  :sirstiv  a.2ag  =he Jakarta-Bandung
lcificar, i =it invesz. z23I1:2. insta... 2T=f3te anc 2ventua.iv
Transcer the ce:iular svsi2m On 03513  Cr s "revenue-sharing”
arrani2ment wizh FPEZrRUMTEL. .t is exzected that. with tnis
experience. cetiuviar wiii soreacd no=- on:v¥ to other <corridors but
aisc broaden out intc 3 "rurai band® on becth sices of the corridor.

3.6.38% Anocother new-comer wor:ih noting e FT.JITRA wno wiii Dbuiig
dicizal communication eauipment with tecnnica: assistance “ram the
ziant MNT ATHT.

3.8.« Depth of Manufacturing Capability

S.6.41 With tthe effiorts of pubiic and grivale seciors and wign
iloerziization oS: centrai controi. quantum of ©Orcauctive canacisy

may be iess of a2 rropiem than the extent <7 ioca: value addec. With

a reiative:v :ow ievei or nrotection icomparec to other deveiooing-

counzries:. the opportunities and temptazions 0 import must weighn
on ThosSe Wwnc nave to et on with their svystem neeas. Depth or iocai
manuiacture wii: Tnen surrer.

S.€.42 Further. to the extent that [nconesia needs to reiv on
bilaterai and multiiaterai assistance., the tendency for giobal
suppiies wouid exist. UWhile there is a 15% pbrice preference rfor
iocai suppliers, nis must be afrfected bv technical differences and
user preterences. rders on local manufacturers are assured
however. to the extent tnat kupiah funds are available.

3.6.43 Locally procured equipment is frequently made with nparts
and components cbtained from the technical coiiaborator. There are
reasons wny this nappens :-

a. Specification & selection of components is
proprietary to the design and deviations coulid
iead to performance deterioration.

b. In the realm nof VLSI, custom & semi-custom
integrated circuits make it impossible to
procure from other sources.

c. Even for simpier items. low quantities and
reguirement for high reliability militate
against any other source.

d. Periodic improvements in design by the
collaborator make {t difficult to establish
stable sources.

3.6.44 |t is therefore mainly In equipments where the design
technique is locally mastered that alternate & economic sourcing has
*been possible. For foreign based designs. manufacture is mainly of
_.cabinetry, mechanicals, PCEB, harnessing, transformer winding, etc.
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S.6.=% Use or sup-contiracsting is rather rare anzs easn CrITuting
uni* tends tc agc vaiue in-house. far: or tne reason Civern iT  Ine
ne=sd o ensure cua:itv anc adnerence Tc specificatisns.

.
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Further Local Scope

3.6.31 Tetecom ecuipment invoives varietv. customizZation anc smaii
i

gT sices. Tnus onysicail capacity in terms of scace an¢ wmacninecy
are not limftations but rather the surport services o agesizn.
engineerineg. materiais orocurement. approvais. exc. OUns interviewee
tntormec that ovalingz &2 droduct through aii its steps takes weili
over € montns.

£Z JWe were inrormed that local teiecom marxets were ratner
smai: and impact of imgorts continued. Thus we 3re ied to Deiieve
thaz, zivern wider market acceptance and more efficiencv, outpur
couic De doubiec.

3.6.53 =tach oprccucing wunit has aiso been introducing new product
from time to time and has capability cf modirving tnese bproducts a
may o= ne=2ded ror wider regional marikets. A3S examp:e we wer
intTormed of smai: earth stations designed. Droducec anc instaiied in
Matavsia.

(LI

D

Z.€.3¢« There is aiso scope for indigenization and =reation of sub-
contractor DJase sSc as 0 enhance capacity if needed. This wouid
recuire training and encouragement o0of entrepreneursnic among
tecnnicaliv cualified and experienced executives.

3.7 REVIEW OF INPUTS

L7 Overall Picture of Components Base

S.7.11 UDiscussions with teiecom ecuipment manufacturers ieads one

to the view that components for telecom are entireiv imcorted. This
1s aiso reinforced by the low tariff appiicabie on impor:s. It is
necessary to see nowever the capability of the ioca: <comconents

manuiacturers since components from an important eiement for adding
local waiue.

&%

.7.12 We tabulacze in Figure 3.12 a summaryv of various eiectronic
COmMponents rofr whicn capaclitv had been sanctionec bv tne [irectorate

of Eiectronics. in several cases., the capacitv has been structured
Lo resasonadie scale but In manv more cases, the sizing of the wunits
is so0 small as to raise doubts about technical and economi: supply
ot protessional grade components from such units. it is likelv that

their attention is directed to supplying the consumer appiiance
markets,

3,7,453 in view ot the numerically small Indonesian market for

components, we are told that the units naving larger scale ot
operation are exdort-oriented and hence should be abie %o suppiv
proper auality of components at competitive prices for imports. QCur
tollowing comments are directed at such wunits.




FIGURE : 3.12 SUMMARY OF CAPACITIES FOR COMPORENTS
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3.7.2 Passive Components
3.7.21 Printed Circuit Eoaraes FCE). & wxewv comTsnen: in 3.
electronic eguipment is made in-house bv F7 [NT! and inagepenaentiy
[ inent amcns Them 3are Twc nauzes

n
by sSome oSther manutacturers. Prom

r 25UumsdDiY TOr exsoris. Such
ting, sarUe  3:isc Te.eczanm

3.7.22 Eiectro.vtic and ceramic canacite 5.5C nave .arze export-
oriented <capacities registered. CTapabiiitv 10 supdbiv domesztic
markets shouid be avaliacie. Relativeiv smai:ier capacity evists rfor
fixed resistors which are one of the commonest passive components
for eleczronic circuits.

~o
-

u)

F.7.22 Quartz <rvsStals., 8 kevy component :Oor Lei!RTOmM 3:50 have an
expori-pased unit naving a nuge capacitv of 5¢ miliion vpieces.
Teiecom regulres crvstaig custom tailicred to specific rreauencies
angd other soecifications whicn shouid be possibie on a weii set up
crvystal production pliant.
3.7.3 Micro-electronics

3,7,31 An export-oriented factory for 360 million semiconductors

has been operating in Indonesia for some yvears. Its product range
ingiudes standard and commoditv [C's which form only a small part of

teiecom reguirements. Telecom eguipments however also need semi-
-

custamer and custom IC and other specialised semiconductors which
therefore have to be imported,

3.7.32 Hvbrid IC, as mentioned earlier. are in-nouse activity of
PT LEN. The set up is run more as an experimental than as a
productioan-unit and has yet to make a dent in the needs of Telecom
industry.

3.7.4 Capital Goods

3.7.41 Sophisticated machinery & test equipbment needed for telecom

production are all 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 MAJOR TELECOM EQUIPMENT PRODUCERS

PT.INTI (industri Telekomunikasi Indonesia)

Dl = zc T=na +7
ex

Ji. Mcna - Soanaun
f T1 ;:

[y w

o
e. : ZSIZ4l INTILE
PT. iNTI was orizinaliv founces in frecemner L as
owneds companies under the Ministrvy or To
Teiecommunications. Since oOct. 8%, this comd
txecutive Board of Strategic Indus: chaired bv
Research & Technology. Due to  its capabiiities &
pioneere2 oSroduction of dizital teieohone excnanrge
iéchneiogv rrom Zismens. Ee:&gniseﬁ as tne maraet e
market share: in Digizal teternone switcn:inz.

aavantes tlber sSotic svstems, The current manu:as-ur

F |

» pDigita! Teiephone Switching -- Uesl: Teiepnones
Ecuipmen-=
= Digitai PABX -- Public Pavpnenes
* Multipiex Transmission Egpt -- Mobile Teiepnone Svstems
- TDMA Supscriber kadio Svstems -- ’
» 3Small Sateiiite Eartn Stations -- Marine radic Eauipment
= Data Communication Svstems -- FC2's
The Company currentiv empioys apou: 1850 peopie & has technica: co-

operation agreements with manv foreign manutacturers inciuding
Siemens AG Germany. BTM of Beigium. TET/Pniiips of Finance ¥ JRC and
NEC both ot Japan. Pians for the period 1990-94 inciude manufaczurer
& 1instailation of nearly 1.4 million iine of digital teieohone
2xchanges in the countrv. Production targets in Plan V are given in

Fig. 3.11.

PT.LEN INDUSTRI (PERSERO)

J1. Soekarno-Hatta 478/205A Bandung 49254 - INDONESIA
Phone (GZ2) 472682, Tix 28415 LEN BDG 1A, rax(@ZZ) 472695

Originally established (1965) as the National Electrical &Kesearch
institute (Lembaga Electronic Nasional: LEN) the scope of activities
grew rapxdlv tiil in the 198¢'s, the roie of LEN was —rfurther
enhanced by Fresidantial Decres to encompass engineering & smail
scale production of Professional Electronics Products. The new
tacility at the present location. inaugurated in mid-1983 boasts of
10¢00 sq.mtr of space equipped with state of the art ftaciiities ror
vrasparah af well as production, Continuing the growth of RLD
activities, LEN has been divided into 3 R & D and 1 production wunit
in 1086, In 1999, this production unit was formally established as

PT.LEN INDUSTRY.

In {ts earlier forms, LEN has to {ts credit the production and
installation of over 100 Television stationg & 35 samall earth
stations in the wperiod 1988-83 above. Thereafter. LEN in
association with International Companies like Philips, Thomgon,
Slemens etc. has produced/assembied and installed a variety of




Sw.IInmiaz. Microwave I8 TV svstems at: =34 nasnNesia.
E = 3 fanTs rO0OM D110t brodustion o 222t ronis Tormman
: « nwvorigcs:. rive mecnanica: comoonents Tz crIzu
T lra35i10n2; L  J2renc2 2guiobments. switzsning 3vsSt2ms.,
z3sizaent. Fower e,eltronics etc. The Jo. 2:3Cc 2xi=nas Sie>tron1 s
TIslninT r3zxiiinies & Zr3gra3m3s TS Ootner SIomsanlias

.. of. "7 Juanza NO. «74, PO Box 78. EBanding <2123, IKLONEZD A
Ph. (€221-21235 Tix : 28236 RFCBD 1A Fax (8211 €77 La

rounaed  in 1963, BT fadic Freaguency Communication FT RFECH is an

nacnesian crivate comzany whose  casnaciiity i naceed b oyxcengive

LERBIIRTa0N talt.iziss T3y LSTN S0 TWARTE 50C N3ISWArei. anc  ZZe
nizr:v skii.eZ anc exverlienced engineers anc tecnnicians.

i7's manuracturineg activitv in oSreocagusing Zingzie Jhanne:

ransrecelver for mobiie anc fixec stia~ion. & oresent tne

manutacturess wide range o:  Proressionai 3angd Zrtrategic

as tauvioment :ike HF-35E Transreceivers. VHE S Urr-FM

iwers, anaaod-bicital Miorowave kRacdio., Micro Earth ZSzazion

Sma.: Zarth Ztation with SIZPC <tvpe transmission. Ecartn

£o. M=a:ium Trartle and ftor Large Trarrico, aiss  Time

Mui-ipie Access Svstem (TDMA.. Tne Jompany a:sc proviges &

ge Or accessories such as Setective cail. te:epnone

. feiex interface, F5K cdem., and various types of

2. LUpiT3 efaR FT BFC'3E RYGIWAT angs nave been installed
and operated throughout indonesia today. Some of the products are
manuractured under iisence agreement with various companies fron
USA., Japan, West Germany. England, Australia and Belgium. The malin
Customer ror professional equipment is Ferumtei. the State
Teiecommunication <Company. Department of Defence. Armed Forces,

Army, Air Force, Folice, Regional Government. Cil Company etc.
PT ELEKTRINDO NUSANTARA

J1. Vebon Sirin 17-1%., 4th Fioor. Jakarta-Pusat.
Tel. 253 963, 253 157 Teiex : 46 505 Eltara Fax . 353 697

Ji, Yas Sudarao 55, Suntes, LJakarta-ltara
Tel. 49 141. 492 567 Telex. 640699 Eltara fax. 492 726.
T &Biekirindo Nusantara was establisnad in April 1983, as part of
he private sector BIMANTARA GROUF comprising nearly 49 diversified
o@mapnies, it developed 1{tself grrategically by acquiring and
a
i
a

ol
pastering three basic technologies , nameiv LF to RF technoliogies.
wigital Signal Frocessing Techniques {DSP) and sof tware
capablliities.

Technnlagy aaguisition was done by hiring experts at the {n{tlal
stages, recruitment of young engineers, training them locally and
abroad, setting up R&D teams and facilities and drawing up
development plans. Research and deve!opment activities have been
don2 jointly {n Indonesia and 1{Iin the USA and Canada,. The
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CHAFPTER

< CHINA

- Government “olicy

. e Keegional Linkages

[}

-~ .ol ina's i2cation is in the Asia-Facific Region 5: wne vl
sou :r geve:cpint countries. wni.e 1t nas an encrmaous
22as $Z0dinT Zast onto tne Chiaz 3ea. it Zorzers in o Tne icrnn
witno Monzoiia: on tne West with USSR and Arznanistan: ancd Scutn wisn
fumerous naticns inciuding india, Nepai. Eurma. Hong icng.
4&.1..2 Crnina's <opography divides into three major regions :  the
Socutn-westeocn mcountalns  (including Tibetan Plateau:: +the tliorth-
Western un.anas .enciosing %the vasit JTarim Zasin., Tcitia Makan Desert
anc tne sSma.1er Zzungarian Sasin)  ens the easzern rezian
presgminantiy 10ow-.ving anc Zividec sSv the Tangize anc Husang rivsrs.

Wizth itz enormcus pocguia
i

. &
tizujar.v its unigue poiitical struzture, Zhina stancés as an
entizv oy izseir. Zr the tcta! popu.ation. adout 4% popuiation :ive
in <ities having pcpuiation over Z -miiiion. Aitnougn., oniy 11% ot
the .ang 1s Suitivates, tre maicrity or the worxforce is engaged in
ui

4.1l.2s Jnina nas ocacd :ength of SEZ.20€ kms. of ali types.The
rali track covers a distance o7 over ci,99¢ kms. of which over 5099
kms. are =:ectirisiec. Domestic and internationai aviaticn services
are provided bv Generai Administration of Civii Aviation of China.
There are ¢ internationai airpor:s.

4.1.15 <China Is & member of UN as weil as most-speciallised agencies
such as [MF, Worid Bank, etc.

4,.1.2 National Objectives

4,1.21 EZSince 1948, China has had a centraily pianned economv. in

‘Dec. 1876, CCP's Eleventh Central Commitiee launched a decade of

reform and modernization ot the economy became a priority. China
opened out to foreign trade and investments. Special Economic Zones
(SE2) were established to attract investors. Industrial reforms
were further announced in Oct. 1984. in April 1985 policies were
introduced to streamiine and protessionalize the industrial
structure.

4,1.22 The announced national objective is that by Z@56 the nation
will be a "middle developed country®" with an annual per capita
fncome of % 4PP@. The government will continue to "manage" the
economy, liberalizing and controlling as may be felt appropriate
sector by sector from time to time.

4,1.23 China is determined to be self-sufficient technologically
in the long term. Two years ago, China's technology strategy in the
areas of electronics and telecommunication calied for forelign
collaborations. China expects five-fold expansion of
telecommunications in next 15 years --- number of telephones to grow
from 6 millions in 1986 to 30 miliion in the year 2000.
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4.1.3 Institutional Framework

4.1.321 Thouzh aili important economict soticitizz =

and inrorma: 2an2rorises, are una23r  3T3TE >onTIs. 2
institu-ions are a carefui siendc or cen%ra.l3ss  a3ns 3 iz
bodies with liseraiization increasing sSrozressin:g in -
of faster deveioopment and rfindingy arn imocr=ant  ©iace  in wWar:d
commerce. Wwhiie WNationai Governmen:t rezainz uw.%imadze =3nirc..
decision-making is increasingiv ungertaker a- “ne ieve. or
provinces, autonomous regions. specia. econsmic  Zones, anc even
municipa.ities of major metropoiil.

4.1.22Z This siwuation ai1so apgiies 1n  te.2150 matTers waere
there is & "Zombinecd management svysten®. Tnere 3rs ocrasent. s Zz
provinces. 35 autonomous regions, > soecia: e2z2nsmis szones. ¢ 3
metro-municicaiities invoivecd in the "comTinec manazement® of
te:ezom  in China. The iocai network coerstives are Tne Travinsoiai
Adminiszzration of Fost & Teiecommunicactions (FTATT. snz have maior
savy In plans. procurement. instaliation. operation ¢ maintenance in
their geogravphic area. Ministry of Pos: & Teiecommunicazions HET
deveions., owns & operates the cdomestic =runik anc internationai
trarfic and is aiso responsibie 1o0r pollicy. T.8n5. rezuviatioar &

supervisicn on ovarall nationai basis.

4.1.323 Within both MPT and FAFT there are the ['irectoraies
& Telegraph as well as about 1f functionai departments respcnsibie
for keguiation, Pianning, Finance. Personnel!. Tecnnciozv. and so on.
In each provincial matter the PAPT has the executinz resoonsibiiity
so iong as they stay within the bounds laid out by MF7T. These bounds
are day by day reduced starting with experiments in =pecial Economic
Zones {(SE2) where market forces are given much more ieeway and many
of the regulations are relaxed for more productive activity.

4.1.4 Industrial Policy

4,1.41 In oprinciple. the state is the prime force in ownersnip
and management of the productive aoparatus. Tnis is all the more so
in telecom which is considered a high-priority since 1980.
However., here too different forms of "combined manazements" apply.
At the national level, production responsibility for teiecom
equipment is taken up under the Ministry of Machinery and
Electronics Industry (MMEI):also by MPT througn its Post & Teiecom
Industry Corporation (PTIC});: further bv PAPT's through manufacturing
subsidiaries set up for this purpose: and in Special Economic Zones
(SEZ) where any of the above bodies may set up joint ventures with
selected foreign parties, i

4.1.42 FEach of these entities have set up. funded and supervised
a host of producing wunits varying from small to large factories |in
parts, 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 foreign Jioint wventures with

of fshore participation (a2imed largely at export market).




a, .43 Whiie seit-rellance used te se a «evswone or poiisvy  in ne
past, since 1980 there nas peen "apening out ot wnhe =conomy.  --
éspeciaiiv in telecommunicazions i(anéd such nhi-tech areas:! wnere it
is not possidie to catch up witnou: reilance on roreizn trecnnoiaIv
anc zZ3pita:. and some extent Sf 2ilcoaiizaticn.

4.1.44 Frotection 1is given oniv to items wnich are in  ioc
prceuction In sufficient guaiitv & guantinv. Jrtherwise impo
tarrifs in the range of id% ve 38% appiv wnere imporis a
concsidered essential. For items considered to be in acecua
prccuction (sav TV sets or automobiies) the protection mav rise

higr as 12@%. Of course. the whoie apparatus beinz under zovernment
control such protection is oniyv a8 matter of principie.

"

n
.

4,..s8 ricr to 198B&. industiry was concentrating on Dprovision o
pasic products. emplovment creation and sociai obiectives. Frofits
being secondary, the non-economic nerformance often ied to hizh
prices, poor quality and subsidization from government funds. Any
imcrovement, renovation or expansion calied for fresh funas {rom
govarnment. Resourzes boin at the center and the provinces began to
dec.ete racidly.

4...486 ZSince 1980 howewver <he rtrenc has been to calli upon each
maisr unit teo sustain itselr and iustify its existence in economic
terms. This was termed the "zontract®™ or “"responsibiiity"™ svstem
whereby in certain enterprises., ownersnip {ie. government) was
separated from management which then had to be responsibie to an
agreec iong-term plan including expectad profits, proposed
investment of surplus. upgrading, etc. It is stated that this |led
to a dramatic turn-around, profitability & growth.

4.1.47 Another innovation was "group formation®™ whereby enterprises
{wnich were often guite small) were encouraged to join together
into synergetic groups for encouraging common brands. larger scaie.
better integration. cross-financing and iower overheads. Stronger
market & finance position resulted in less drain on gocvernment
subsidies.

4.1.48 In the last few vears, several coastal areas (near to Macao.
Hong Kong and Taiwan) have been developed rapidiy into 3pecial
Economic 2ones (SEZ2) where enormous investments are made into

infrastructure and |liberal poiicies are implemented. Such 2zones
nave essentially emulated a market economy. Foreign technology.
inputs and investments have poured in and an upsurge in output,

exports L expansion has taken place. Visibly SEZ (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 research bodies is towards applied research
aimed of import substitution of systems, equipments and components.

Investigations are carried on not only at some of the larger
teloecom factories but also in separate 'Institutes® devoted to

speclal areas of research where new locally-designed products are
brought out. Admittediy, the pace and quality of research has been

insufficient to provide many upto-date products for the telecom
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4,31.52 The arlve 1€ rrasent.v *C UDErfade tne  teiecom tecnnolocgy
from its anaiog Sast intc rast-moving digita: stiream. Substantial
etrdfTsE  2re foing T o SiginallizZe 3:i apboarastus  of switchineg,
muitiniexing., transmizting and terminais 3¢ as ¢ convert the wnoie
AR TWGSIL 5 vez:  Zoof wnen [ZDh will secome wizesoress in @msicr
Tities.

“,l.5a mea.tsing Tne  tecnnical & finantia: .imita~isns anc Tne
widening zag wiin asvancec couniries, masT OF =ne Garwies visitec
S2emec o WeE.Iome ans even invite crograms srom aprsacd aimec  at
transter oI suUch technoiogies witt some torm Of muili-iateral
runding. .
s$.C ROLE OF TELECOMMUNICATION

4a.2.1 Socio-Economic Impact

4, 2.1 The opening out & iiberaiization reforms nave crated a Anuze

upsurge of economic activity in aili respects with consegdent
itndustesitzation andéd urbanization. The teiecom infrastructure,
which was a.ready lagging behind the needs., is under great pressure
to keep up with the demands placed on |{t. imports of eguipment

through bilateral and muitilateral loans does heip to some extent
bwt <clearlv has {ts own i1imits and constraints in terms of
resources.

4,2.12 Being still a command economy. the need for governmental.
provincial and rural information flow is a big load in itself. This
is especialiy true as retorms are under Implementation and thus
exercution, monitoring and adjustment call for copious flow of
intormation & orders., The government itseif 1is facing costly
limitations in 1its functioning for which telecom infrastructure
needs to be upgracded very substantiallv.

4.2.13 The security and defence apparatus have established &
aperated their own dedicated network for quite some time. It is
nation-wide and largely based on wireless trather than wired)
configuration, Use ot MPT lines however 1{is made by leasing
arrangements with MPT. Similar mixed operation also exists for the
Eroadaast Netwoark whioh strives to resch remote populations in the

ald of national & cultural integration.

4.2.14 Power, Rall, Afrways, 0{1//Mining, dlews Agency., Metmorology,
and so on have to reach into areas not covered by public network and
hence each have their own dedicate netwnrks which they separately

operate. In all, 34 dedicated networks operate in China. Such
networks cover 60,000 km of wired, SO0@P shortwave, SO00 UHF., and
10,000 km of microwave |inks, About 55060 lines of automatic and
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4.2.13 A.cnz with the 3eveigcpment Of

S3fe The voessistiizy S 3700 oaSely ZhaneI 3=

with th est and most modern eguipments anc alvance:z s=rviy
~ax. i data. 2ven ceiluiari. Tnese nselds are in ine w

a
e
wth of foreign business anc ioint ventur=s zperating
with their headauarters.

4.2.16 Sociaiiv. househoid connecticns have the ieas% priority
tnciuading ¢rom the point of affordaciiitvy :ie Dderscona. incomar.,
Connections are paid for Dv business and governmen: pbodies ano even
thels nesds Jo Not Se=2m 0 be mer especiaiiv when moving away frrom

urbanised and ingustrialised areas. imzDact on tne remate and

ZLai5Aa0v ripuianed S&i£32 of Lhe cents:  angd  west nave neen

wrmr sy ¥nii& [E1&cam  Liattlc frew 3t IZ%  bef anaum (average rrom
1985-1986,), subscriber growth was at a iower rate c: 139%. Aware Ot
TRE O SETLS. IATAFSITIan aétwnén devyriopment and teiecom tacilities,
ihe governme ent has ziven special benefits ror re.=zom entilies SUSH
35 +2y 1A3Sme TR Jane (1PR, retentloan ot 2% ot nan-tradinzg
export earnings: moratorium on repavment: of government 1dans]
las0E335 1 Tail++ FFLEa, Deveiopment ratnher than competition or
erficiency nas been the sociai impact of teiecom activities in the
233%. URAning Sk Gt The sconomy and increasing decentraiization is

expected to change all that.
.2.2 Organisation & Management

4,2.21 Ultimate supervisorv autnoritv rests at the national i1evei

FIES mPT 4735 wheis the BHIE of nationwide funding is  derived for

new projects. For the VIII plan, MPT wiii invest 10 biilion vuan
g 3ETAAd 5 iGan ot tucther 19 billion vuan, rina! aopproval of
plans, tiff sett.ng and ftorelign ioans aicso rests with MFT. On  the

QFBJitouz 3ida, MNFT handies the international trarric and first-
order national trunk traffiec. helations with international tecnnical
and Jsedulatory bodies are aise handled by MPT.

.2.22 Through 1{its production arm (PTIC). the MPT is aisoc & very
ﬁéj;; SuRRilay as  @hyaiaal piant, PTIC s s separate holding
corporation under MPT responsible for proauction, sSuppi v,
373 ianian @¢ & gimat deéal ot eculpments needed not only by the
network directly operated by MFT but also tne neeas of FAFT's and
LAB 1AV YB  Jangs A+ pilvate users mentioned in s.2.1. PTIC  guides
28 factories, 5 Institutes, 8 joint subsidiaries with provinces, 19
IFLNE JEANTHFR HPIEE With 454120 RaithAds, Figure 4.1 gives a
picture of the main organisation tree.

4,2,23 In the provinces, PAPT's are the primary operators

tsupervised by MPT) picking up from the trunk network of MPT and
being responsible for provincial operations. This inciudes wurban

as well as rural and aiso coordination with private users in their
provinces. PAPT's have substantial control over their own affairs &

Sxpendxtures within the policies & plans set bv MPT. As of now,
o3t & Teleegraph operate under the zame administration and honce

Fost works 1in conjunction with Telecom at all ievels and in all
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ToImtts TI3"i1I3%1In3. segaraticn ot Tra2se twe entitieas has o ve-
ST T RCTITI.isnes.

4.liacs To= arzanisazion 1S under continucus review and chanzss
Are maae Trom ime To time in view o: cnancees in tecnnNNINIyY.
RSONTMIT TITLISY. us2r needs. Tne geners: direction i3  rtowards
Jgecenira.ication oS¢ gJecision-making and rezoonsidiiitv. The process
is nowever siow excepr in SEZ where the sace of liberalization i3
rapid. Results otf SEz wiil be the pointers to changes in other
areas that will foliow.

G

4.2, Injection of Technology

«.2.2. Wniie emphasis on seif-reiiance anc¢ seif-deveiopment has
beer nigh in the nast and continues in crincipie even zodav. China
has not peen abie to avgsic import or tecnr:z.ogv in various forms at
any sStags, Eacr generational change brinmzs with it the <compuision
for agquick changeover to the new technigues. [t is at such <times
that technciogicai imports, at least <for some period. become
unavogidadbie. The perioc around 1998 has Seen such a period calling
for moving {rom anaiog 20 digitai and to nizher leveis of integrazed
circuits. At such 3 ime injection of fcocreign technoiogy cannot be
avcided.

4.2.322 Technoiogy injeczion takes place first through importation
of turnkey svstiems to estabiish newer & care modern apparatus and
galn experience in the operation of advanced systems. Turnkey
contracts and Joint-Ventures have been forged with many European
companies --- Siemens. Alcatel. Philips. Plessey. Ericsson ---
involving substantial parts of the network. Several of them are in
the form of joint locai assembiy. This is followed by equipment
import along with purchase of corresponding know-how and
manuracturing set-up. For some time. the component parts continue
to be imported until] Chinese engineers have unravelied the designs
and substituted local components to the extent possibie and ‘or
found second sources for the collaborator's components in the giobal
markets.

4.2.33 Psrailely. the Chinese development Institutes are carrying
on their own experiments to catch up with the technology being

importec. At some point the local efforts are expected to converge
with the imported knowhow and mastery of the technique is properly
absorbed (for example : analog microwave links). If this process
takes a long time . another generation of technoiogy may be born

abroad and the process of catching up starts afresh.

4.2.34 The Chinese scientists & technologists informally expressed
8 strong need tor some {nterim agssistance programs which could speed

up this catching-up process and put them in line with current
technologies 3o their research may stand closer to par with others
and they may rely increasingly on themselves for further
advancement.
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G.l.~ Available Modes of Communication

“.2.-! Iainz 13 ngor unirorm:v <covered iIn terms or Te1SCOm
t>li..Ti2s. A.2n0n8 The sSsSuyth-2astern seapoard :the docrwavy =3 wiris
«raas . urC-1o-Jate mooes oOf the rast digitai communication are
23t35.1sned --- voice. rax, nhizh-speed <cata-nacke=s. Sazin:z 3nc
cei:viar moTii2 anc nanc-carried:. rensi-v or cannectisns, Tr3rric
S3BITITT INS zUI LT 2r 32rcviZe la Tnes2e 3reas are 3 TuT 300ve
anvwnere eise with tne country. 1his results rrom the creazion G1
Zpgedia. 2I0N0mIS Zones wnere global market conditions are emu:iaTned.
~.Z.-. Tne carridor running from Beijing to Shanghai (via Tianjiin
an2 kan'ting: IS next served with teienhone. telex and data-:inks but
i235 eN30wWes wiIin r3x oar celijular acrivity tthese being impor: Items
2T IniE  Timeé A0S MGrS feaciie vermitzed in  tne exbort-earning
SouzIn.. inotne main cities of Beiiing, Tianiin & Shanzhal :as sé
2T GUARIRSU: Th:s aYEi3gfF ITE:8Bnche Jdensity SToOCE Detween 7 IS 2% 33
comsared tCc the naticna: average o:f [%.

b.o,a: Thée @m3ITILIX  Or fUF3i areas surrouncing cities & towns are
served mainiv bv tne spiii-over trom tne main <runk corridors and
register coannection aensities weil beiow 2.5%. Tne =zruivy remote
areas {.0w in Dopuiation: have negiigcibie densizv. in boifr nese
areas tTne "goi3in oic teiecnone® is atout 3il one gets. Newer

servicZer are vel IC Denevrate.

“._.e% Zurorisingiy. there 15 [ittle emphasis on "pub.:ic =aii
offices® or outside coinscard operated teiephones. These could have
been a way of oroviding wider telephone access to peovie whose need
is occasional as for example in iow-income localities or in rural
viilages.

4.3 NETUVORK USAGE PATTERN

4.3.1 International Traffic

4.3.11 The &entire responsibility for international traffic rests

with MPT. Flanning, importing, iocal procurement (to the extent
possible), <construction. operation and maintenance is in the
ministry's hands. As international tariffs are kept high,. this

activity shows higher profit compared to domestic and is a major
source of capital formation for network expansion.

4.3.12 VUhile operator-assisted calls to foreign countries can be
originated from many parts of the national network I[nternational
Direct Dialing (IDD)to about 188 countries could be availed from
nearby 300 Chinese cities and towns in 1998. Connection to Kong Kong
provides a major link. An optical fibre cabie from Hong Kong
connects to 10 cities in South China. About 75% of international
calls are destined for Hong Kong. About 10% of the subscribers
availed of [DD facilities.

4,3.13 There are two earth stations and gateway exchanges (Beijing
and Shanghai) and a third one is {mminent at Guangzhou.
Digitalising the Satellite Services and buiiding submarine optical

cables are in VII] Plan and should improve the quantity and quality
of world-wide communication thus assisting in national develoopment

L-----------------------
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ancs & - .cne: 1528 . Tresence.
-.2.2 Lomestic Network

- 2. 20 Tne Trolress 31 CoME5TiI NRTEI0. o4 Jains 1S tns2eas
imzcresz.ve. cusrens reve: Zr tei1ecnones :lTys aver 2 omi.laorn

Jrowing 3t 13%  easn vear maxes il Tne 13arzest  amanI 22ve. 3T ing
countr:iss anc asout 1IN i3argest WOIidwlde. Growih SurinI T o«
v2ars 1t lnaspengence is pnistoria.isec in Figure 4.2.z2a:zn ear
revenuc.:z orf USD Z Biiiion and invesiments of ine same orger Ti1ace
Chinz'zs =::o0rts tespecliaiiy during the iast aecader 3t tne neaz  cf
deveioz:nz counzries list, oarzicutariy Fians Vii. Viii anc [x

ShR3iuNinI SUT the Strategies upic vear 2096.

%.3.2. XKe.=ted to its size. population angd Dasic resourcEs.nNoOWEevVE!.
the oosizti iooks iess impressive. The growth ©:f traiiilc ans usa:ze
i€ ruz-in- aneac of expansion of pnvsica! plant as can ne Seeén in
Figure 4._. 7TRhls is ciearly cue tc tne neadlong pace ci ecsnomic

deve.ozaent with wnich the infrastruciure or telecom is wnaoie 1o
keec uz olacingz varts of the neiwork under great sturess.

4.2.22 Loza! exchangze <capacitv is iess than 18% manualiv switcned
{in ru-3 areas!: about 65% eiectromechanicai: and about 5% sz:cred
orczras controlied fin main ciziesi. Long distance transmission has
grown iz more tnan 108.8239 circuits oniyv 49% of which were connectes
to auwomatic exchanees.

4.32.2« The long distance <ransmission network 1s orecominantiv
anaiog with newly imported digitai eaguipment being iess than 20% of.
the <ccverage. Direct distance diaiinz (DCD! subscrioers bv 139€
rose tc 1.2 million, thouzh an encormous growth over 6I5 thousand in
1989, D0 covers ©oput 3 smali proportion in this wvasi countrv.
BEesidez the congestion and the deiavs. use of advancec services like
FAX. Daza, Paging. Mobile. Celluilar are oniv tfor the most wurbdanised
cities. Subscriber base for each of .hese services is in the range
of 158¢ to 258¢ each and that too in the busiest of metro-cities.

4,3.25 Post & Teiegraph activities operate in tandem with teiecom
and to a3 iarge extent are subsidised by it. These services are aiso
being modernised --- ror exampie by automated sorting cr store and
forwarc teiegrams. An indicator of their continued importance is
that teiegrams carrv 3¢ times more messages than teiex and teiex 40
times more than FAL.

4, 3.3 Dedicated Networks

4,.2,3: During the eariv stages of deveiooment., InNe teiecom NeLwork
was miniscuie and it3 imoortance as an insrastructure had vetl o be
reaiised and resources deoioved. important services and orciects
startec setting up their own networks from tneir own resources.
This rappened not oniy for cetence.security forces and essential
services but also in case of certain distant administrations which
were Jeveioping away from main power centers. Networiks by private
parties are of course not permitted.
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and SR resulremeEnT. Tior,coemest D1 ofEILuITEE EnT 0
: wers i ing2dsngenTon WnEl— IfesIf T ZIIVINILS z
aeTwal, Wwas nee3=2I. Tl Wal LEn3 = DU nesulirements
2o imterna.. S23TF 3AC In6IIRF TT2FINT L o0SE 3311322
~.Z.32 Thz a3gzsrezate oI Q2IiLaTal 20T z neTwIol S-S + S
SRa: .. i- iz es-imatex TnaT TN2rs 30= Su. sz TifzIuiTs: SENIRIUNY
microwave: S983& Vdr 3anc 509 s5n2-Twavs 5. Swizzcnoaing 13
automatss LS TnE @xlent QT A=3rLt 3%, mas= fes< Z2ing m@M3NUd:. A3
jeveigoomen 3s2reaas o unservi-ec areas. i1 iz reitl tnac oressure
for srivats cirguiss wiii frow Turinal
cnnoiogv and eguioment mix 5o SUSS gelizates NSIWITHE
BSSpaFET2IV as n2=3S 300sSS 208 1o33. rescuyrIes 092:s3me
tnageguate sonsigeration as Tz compartisilizy,
atonting anc Gos0.2s532nl2 1S AW 1EntINZ tne azTrnention
" strong efigris are D2Jelng M[®aG=s ~ < srinz acouT
igers of overail svstem CTTimMiZatlon. Zrrorts sre con
integrate some Of these netwworks inte tne main orfZaniZationa
structure or MPT wnich reguires :rresn iegisiaisn.
Gz u Rural Services
«.3.a! Kural Services are nhandiec ov SATT corzanizstions. Resources
of FAFT are often depioved towaras -apita., and industriai <cities.
EspeEclaiy ia tne new atmospnere Sr 3Dening oul o ziooai TOrces.
urban infrastruciure gets high prioritv at tne expense ot rura
fequlremeats & telepnong densities in ci<iez are sometimes 3sS nizn
as 1# times the average density in the FATT.

a.3.57 Whiie urpan network doubiec¢ Dpetween 198 o 19866. “ne
rurai coverage rose by less than 4@% in the same period. To some
extent this is ascriped to the tilt at the oprovinciai ievels in
favor of export development. MPT reports that farming areas
embodving 30% 2r the poputation are served bvy tess =han 0.2% of the
overai:l teilephones.

r
[
n

Network Performance

©.3.51 Errorts auring Plan VII have turned MPT <from freauentiy
losinz into a profit-making vody iwithin the meaning of fccounting
methoos used in China's Zovernment aciounis:. Despite re-invesiment
of sursiuses, government & foreign loans. investment in teiecom
femains  Deiow 0.S% ot GHE (low enc in tne Asia-Faciric Rezion: ansd

beiow 1% of deveicnmential invesiments.

4io.2l Fai tne il Fian tne Srste Council cesreed  rthatn  v3arinus
teiecom operating autnorities wiil "not oniy use state

Appsopd3eTianad GUL 3130 tunas fyom the eztOrts or state,. provinciai.
iocai. coilective and even individual resources". At tne provinclal
ie¥B)  Jevioas Suah surchacges on centraily approved tarifts and
connection rees were introduced: customers who were given
SaRnAIhions On  newer automatlic svsrems with more tracillties were
charged differentially and so on. As a result. tne rixed assets
wnich acgrezated 12.6 billion vuan in 1985 aimost ooubled bv 1%2% to
23.6 billion vuan.
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R S LLTE LSS L lti. LTE TErSLnIn: enz ol O -t .7
in 13%3%: .. ov eng '24r.. Tning'D te.20nons SOWSIEle DEer il Lo ThE
Teoun lx T T T SUE- R S T = S2ounTIrE=. SeIrztirec waliting 137=
con<inus  T7 zZraw  an.T omiscior in 1333 Sicaoern aemans me o
SEUSiE. Times  IRls s lIurs 5EI3UsSS Sd3a. . tusiness. resiaentis.
pyciic-za:! angc rurat reguirements nave nari:s o22n T3onDes 1t
Intas'z LE3fTE1Y Jovernment-sases esonomy. Tne Csrowtr rare 534
subszriserzs continues Lo 1aZ oeningd tne Zrowinh ratle oI NS nationa
zconom.  o52ing 3t 59% in VI Plan and =2% in Vil Fian as compares s
the zrowin of tne economy
4.2.5<% The acditional investments were of csurse aimec 3
instai.:ing tne most recent equipment that the country cou:ic Jrosuce:
TRIS iasiuced MmMosStiv Sr0s5s523ar and semi-eiecironic eguioments  ancg
transmission mMmoge. Beginnings were a:5C made Ic impaors
. Swibedn ¥ Tianskission =auindments ror the gensest  and

s of tne network. 1nese remsined i(imized witnin
1able and bilaterai ioans wnichn the suppiier cou:g

4.3.5% improvement in operformance of the network i35 disoniaved ax
Figure 4.4. [% snouid be noted that Toll and Urdan successrui <caiis
fematn, 3% . OW ivvyels as  compared to more =2rricient networks
e:sewnere. Aiso tne produczivitvy of labor rose about L.% imes
quring tne il Fian as a consecuence o©f adding more modern

<ive:y sopeakingi ecuipment to the network.

Gk GROVTH IN SERVICES

“. sl Basic Services

G.o.l2 ia wnesplng with the opening out of the economy anc the
enhancec overail growth cbiectives. the State Council has deciaged

rhat *ne teiecom Inrrastructure should grow at a rate which is
doubie o0f the ou: put o/ the economy. This calls for an eignht-fold
{15 'n telecom trarfic vaiume and capability by vyear 20068 as
comparec o 1982, During tne Vilji Fian there a compound growth rate
ot .2% nas neen targeted to bring the turnover of MPT to over 13Z-1is

biliior vuan in 1985 as compared to over 7-8 billicn vyuan reached in
1990.

[ in Lerms ot teiepnone densitv, the nationa!l averaze of
i.1% reacnec in 193¢ should increase %o (.8 - Z.8% by 1882 and
turtne: Z.8 - S.U% oy Z0U6. Provincial capitals shouid be covered to
the av-ent of i2% and tne cour mesrcooiii to %ne extent of 13%  Dvw
1wwRs, —pectial antention wouid e giVen £ rural disstribution LA
achieve at ifas < ‘S rursl density. Even s, Cnina will ve weil
penine the pertarmances achieved in smaller Zuropean countries even

todav.

6.4.12 One mav then consider the demand for telecom services to
be more restricted bv the supply side, As teiecom facilities are
provided along with the growing economv, incores wiil rise and the
suppressed demand will emerge to keep running ahead or any supply
tnat <San be arranged., A plcture ot the growth of basic services is
snown at Figure 4.5,
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=z : £ Iwi=won:ing Zecactity o LI mi..13In 803 Te.=Tnlns
F3%: "z n2s3:r.% Z- mi.olIn.

—.=.1% Zfzortz Wil S no incressing:~ 3utomaTise ne .Tnz-
cis-ance netwcry ov agzZing 134.920 nex TC:i. I1IrCULTS USING AUTIImILLIT
S3uUlsMents. . he n3tionas! awutomatic n=2twors wi.i then Ccover not Shny
«ae mair metroopciii angé provinciai cacizs.s dDut alsc  orereciural
“SWns 1 ThE 22ST and Wwesi anc even oswn T2 TOounnv 3233 in the (535
maving £castal ara2as.

~s s, L% li2w  ribie oBTics bBaszes dicina: swizzning ang transmissicn
cauioments wii. create a 28.499 ¥m (inkaze Delween NS Maior cities
TTELTINE riam BIIIIAC In the Korirn anc SowWn T suanfznou  in Ths
Soutr with cross connections to smal:er cities &:¢ng tne route. Tnis
Sll.  &%e  33313Ta3 £ la, S8 KM o or diflTa. @llrowave To  Serve  3s
&.1ernate 3ng Dranch rouies.

4 is Faf iniTiatning 3 aomestic sSate.iite telecon activirnw
“weive eartn-ctations  and 5S¢ VIAT wlii be disturipbuted  In [femater
37A33  RAYIAL (E3aUfRes Gf boirlricai signiricance. Their deciovmens
wili cerzainiv add to the poor ;eve; I rura. te1ecom.

mrards IATEINATLICHGE: Cammunications Wwilii De rurther sireng-thened
witn Jaoan. Hong-konz and Macau tc serve tne rast moving raae witn
TRe3S (2Ii153a5, GJETiER3: S3ULBmIClAe 23L.2 %o Japan and augmentation of
ne gaiewaw excnanzes wiili aic Inis orocess.

..o Text and Data

-2 2,2} TRUS ¢ B
iv for famiiies and individuais who have no
@20 NETWOrk., ThUusS tTeredram trarric has Dodeen

1eJf3pn N3s  been & Malior moae of Tex

I

&

rrowinz =steadiiv throughoul the iast decade but shows slgns  or
. - EXY

Siiv

LAYALIAS See 37 ZI4-389 LOGNESANG T2iSIi3amE Der vear. This mav be Sue
Tm  tne Zra3wdliv increasing access oteing avaliabie to more mooasrn
Te12z0m s5ervices.

-y JEE avw IZiéx 0as  AST LBEern 3 mM310r iocac on  the teiecom
EVETenm. esTite i2.347 te;ex lines oeing avaiiabie in 1988¢. iess
TRAan SY0C ZunsScribnscs venTtired To Uuse tThe Ssrvice. cven in lEEE Tne
-oamdinec oroduction oOf Te.ex. teietvoe, facsimiie and aata
FLLLANMEATE WErE (2RO Tec At S v asount le.e0d 30 toid. These are
sovsmaliv 10w fifures ror an enormous country jike Cnina. However it
TUST LBE femEmnesed that tne hanidd script creates an enormous parriers
;saving thne use oOf teiex "o Latin 3Ccriot users oniv.

41 b1 =2 FalZimsiie machines, which are 22iacing telex macnines in
<he advanced ccuntries, are essentialiv imported or brought in as
ViTE eS8 io0&1 pUtTLng todetners, Plang to acquire the technoiogy of
manuracture remain in limbo partiy in view of some difficulty in
negotiatinz .Javbsnese technciogy and partiy 3ue to the 3uUbstantiai
investments wnicn wouid nave to De made for a presentiv smail
market. in the long run however the ease with wnizh JChninese
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-he s=2De Tor S3ats Transrer 322mME 3T T0e moment 3Ma. i

(TR Advanced Services

w.4.3. DTuring ne Wil Fian., the COmbuUision ~c mocernise 2 T
i large antur of advancec eauipments. -~ Tne mair

“hese a. ¢ =PI santrolies werzion 3T 2xgcnanzes.,

muitip.exiny eguiomenis. iinre-ootics. mizrowavs iaf FZs anc s¢C

o, InezZe Were inEtaiies ln Ing 22ns2s5% Co22TS ST AT NeTYEIrf. namelt

witnir 3nZ oetwe2r tne maicr Irarilt cenIess.

4.w.2 Trniz has ¢penec rne way ror iniziactiosn 2r wmore agavanzse

services =c take shaoe throuzh imdor: ans -risiz in us=s. Tiaces .ike

Shenzern.3usng-hou ancé <ctherss near =c rhe rree marke-T ITEnLeTs  Of

ASEAN are the mos: active in this respect. Tacket-switching. digiza.

Daging. ceilulars mopiie. anc some eiectronic mail Nas s-arted poeing

usec 92v iarzZe dbusinesses.

&.4.32 Exoansion oOrf these services wiil depenc firstiv Ton

AvpasT  easrine  Of the gicoal:vy actiive souinern regio i

n anc wili.
orocuced digizal svstem

joint-ventures ar
advancec

ad +¢rom <tnhere mainiy wnen rocaiiv
me common. Technoiogv-accuisitions anc
v ininiactec to increase ~ne i1oca. conten:t or *ne

0

]
oments.

.3 EQUIPMENT REQUIREMEKTS

4.c.1 Present Situation

«.S.1: GESxisting network. evoivec over sewveral g=caces througn 10&3!
sroguction as weli as imporiz from cime to wime. iz & mix of First
te Fourth senerations or Te.2ZO0R esuyipments 'see L.Zi. ~3 newer anc
newe: ecuioments nave oDeen induztes., it nas not aiwavs o2een possipie
te give ur The 2zciier zeneca-ions mostiv because the demanc
continued TC Zrow devons 3uDTiV.

4.5.13 Upto the vear 1988 rfrom tne data avaiiabie it 5
the rurs: terephone service comorised entireliv of oider "
instrumeants, manual switchnoaras, oven wire lines---1in
equipments lett over rcom the First or 3Second generation.
Networks nowever were inauct:ed iocally made eguipmen: ©f the
Generatleon basead on analog tecnnology.

troan
Thirgd

---s---—------1




-.7.2 Switching Equipment

-2 1 Tooriee = b B AN swimzcmin:
comorises 3Ih: ztez-cov -z23: lZ% an: -z.s2TrInrc”t
e EL .23 InlE 43T E.. oans. i 2zuizment exXZ2CT o Ias. .
digizal vz rems geve:2pec o res=aIcn instituticns rCt
experimeniasticon.,

«. 5.2 iz was in <tne ¥Yil Fian tha~- the mcoernization =2rive c: ~ne
8¥'s nac its efrect on tne mogernizZation C©I The netweors. nesgources
were mustered by Tthe rerorm movemen: (ioca!lv as throuzn tcoreign
sources: ang massive imporis orf digital eguipment were arranzed in
3:1 aspect:z or the main Irunk netwcru. From verbai inguiries. the
mix o7 Anaiog tc Digiza: oy 1$9¢ wouic pernaos sang 3t T I, in
switcning ror <the ursnanssubursan tcatiic. 5 HNOWiedzeas.e s5surcs
estimazes: manua: i1Z%: step-pv-sSter ZB%: <Cross-oa:s 25%x: semi-
srectironic 15X anc ZFC Zigitai IZZ%. Thig wculZ oe the =zmositicn o
193k,

«.2.22 Thouzn there is a resoive o induct The maximum amount ot
the iatest 5P digitai eguioment from now on. Inis mav De Ccirrcizui=x
To schisye 3= past Investments in raczories mauing earlier
eguipments have not et paié for themse:ves. Further. imdor: o tne
iatest eguipment has aiready put a sIrain cn tne baiance O Da3vments
making imports of iarze magnitude dirricuiz.

Transmission

&
m
Cal

4.2.31 Microwave and UHF <transmission :38naine tvDe) Nadve De2n 3
strong point of deveiopment anc production dv MFT factories: sc a3is0
the capacitvy to bproduce cabies. Other moges ot transmission
tsateilite. MARF. mobiie. celiuiar! have not vet made serious impac:
in the Chinese network. Rough propor:ion between wired ancd wirejess
transmission by circuit kilometers mavy be approximateiy in the ratic
5@ :4@ in the public network.

4,5.22 A Dbroad picture of the vaiuewise annual investments in
various parts of the Chinese teiecom netwnri can D€ picmured as
shown in Figure 4.6.

4.5.0 Supporting Equipment

4.S.,41 Along with the  wvarious tvpes o©f svstems anc S3SUD-$vV3TIems
deveioped sproduced in Cnina. %the R & U institutes have in some
cases deveioped custiomisec ecuipments for exercising ancd <23%inzg the
funciioning of  the svstem. Simiiariv., monitoring ans s5uUDerviscory
eguipment i3 a1s50 reguirec tc keep tabs on the warikinz @ of tne
network or sub-neiwork and compniiing mal-function sta<is%izs. As 35FC
dligitai eguipment has now enterec¢ the network., newer designs o©r s5uch

eguipmen?t have becsome necessarvy.

4.5.42 Since the <Chinese network comprises such a wide varietw orf
equibments of ditferent generations, ditterent technoiogies and

varving sources,. a major oprobiem centers around tne need tcr
interfacing tne newer eauipment with the oioer one. Tris may ove less
of 3 probiem for totailv new turnkev instailations but wner existinzg

instaliations are expanded with new ecuioment, intervening racks are




FIGURE : 4.6 BROAD PICTURE OF ANNUAL [INVESTMENT

P TN 123 JRCL- T
TOTAL Zxoendizture 10w igar. ZAow
- Zwi=chingz 34z.¢ “hel - TIZ. =

- Transmisszian ZELE 3CT.a 537..C
- Zasc:e 19,2 1.2 ~Zs.z
- Tateilite YA =ST.2 2..2

- Mocoiie z7.2 i, 2 ZeT .5
- Lata Ccomms. T2.7 i7g.C 33¢ . ~
- PESi & iKey 23.0 181.C 218,48
- Consumer Fremises 104.5 13E. 4 _3l.a
- g=hers 91.32 11z, 142, 4

NOTES : !. Expenditure baseed on Arthur D. Little inc.

Ezzimates.

Z. Expenciture ov =Iuligmsnt type is based on
averaze worig expenditure proportion in
various tvypes.
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oS o TN A ts TeinS3e 3210t IIC: o AnI FAILOEEII TS meST Ul Wi TT Tril
R LR LTTr & %L Ioinztitnunes 3N 2T 1aTTIILNRS.
~.2.=> fuzoroin: egulzment s 2i0n: WITT Tne @mIfE€ Coroselc nesas
JIn®  L3we:  Sunr .12 IIn3TiNuTe F £2ITeIIss.s Dart  ar ~ne svItem
iImvesImerT amouUnTins T2 aver % I tnE TiE.. in Zenerai ({nese wou.l
D5 WEHQASE 20C ZUBL.IEC JI031:y Sven 1 S3SesS Whnece Tne MAin SYsien nas
oseen Imtories.

)
4.3 LOCAL PRODUCTION
-. 5.2 Overall View
ey 11 E.E2tisnlos inous T 1n ninz comzrises aimost  ZI@@
enternrises whose r223;2Tian anc guigance is ine responsibilizv  of
thne MiaisTtiv 3r M=ts:s  anc Etiegstronics inguszry  (MMEI . Tne
ownersnic oSt aii excent smatii ingustries 15 uUnge2r tne state
2pparzTds. These uUnits may o ownes ang oderatec DY 3 variecy 37
TU3rastsis! bodies ouilz wup under MMED. NMPT. stner Minisziries.
Provinlia, AUthorities. even amzior Municiocs.ities. However. overa.l
poiicy-mawing. monitoring. recordinz comes unoe:r MMEL.
“.6.10 Locationwtse. three areas zominate e:ecironics orocustison-
--Jianssu. Guangaong. Shangnai---accounting -ror 48% snare o outsut
Sf BEEr:y 5 Bililtion vuan in 198E. Empiovment in  the indusztrv
exceeged 2.0 million or whom over 2@&.90¢ were engineers anc
tecnnil2ians., The incustry has zrown neariv seven-rfold in the ocecaage
198+ -9.. . it exports aimost 12% o: its outouz whicn is neariy 2% ot
the overa.. nationa! exvort.

reavut Ot the outout shows 3H-Zl% 3s components, 300Ut
ES% asz consumer eauidment and *ne Saiance around 5% proressional
eaulnmenz. Zne mignht consider this as cuite a iopsided <cistribution
in <tavor o inhe consumer sector. Proguction of professionai
eguinment irn recent vears (S snown at Figure 4.7.

4.t.i« Tne industrv importec USD 2.2 Eililion worth of goods 1in
Lafe 3r wrnion asout USD 9.5 giliion was  communication . ecguipments.
Addi-iona.:v, over US0L 1.6 Biiliior wortn of components other than
ploTurs ~unes snc audico components were imported ©presumablvy ror
orcressicna: eguioment oroduciion.

a.&.C Public Sector Factories

4.0, 20 FE coverec 2ariier, orogucstion ror teiecom 1s entire;vw

CONLro.ied DY Tne  STEFTE tnroudh AUMercUs  Darastatal tactiories
oreganisec either ov MF7, MMEI. Frovinces or zertain Municipaiities.
recent 2SI ME naw resuited in ine transcer or maiority or
centraiiv owned facrtories To De gassed or ¢ tne the osrovinces in

whicn thev are ivocared.

4.6,°. A= Ot the =tatistics ot 123&., ie.ecom ractories numobered
abou?t VL., set uzn v MME]l and anotner 3u.se: up dov MFT (tnrougn its
nalding z24gesiatars, FTI0). Empiovment exce2aed ZJu., 000 of whom aboucs
25992 were eTNR173. Derzonne. communications e3uiomenst production
PINCILsive J7 3D2Ti3. 132 ecuioment or na.i:a:xén anNao communization
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- TV Transoosers -. 83 3718 e.3d

Z.  Cosputers & Peripherais
- Computers
Tomputer in various sizes £.28¢c 2.286 £.239
- “icro comduters 3E.7 K70 SR Y
- rerionerais §7.5 8.8 10s.7
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It o Ti @il o=Frl RS W .. ENIZesISI .. il ix I . I TEloo-
Figure 4.8 LZT: o Tme To=nl LT LilZuTiIo o tr o eSn JtEmsS oI Leto-Ta
m.l.l7__TIFiisciIs_ FTIn_ TOR; . ITIWLT [E1er vl SITEL L

SISIRT Tn=iedd TIsm lces TI inef anI ITIFK ves: T I.oun3es ot

Il amITan eI, IT IS nazZarscws o Dreliti Tne 1nIr23ase e ~e . arIxm
S£IUITTSNY TUTDUI. hACwWaveI. T.3n targets ars I oalim $3r TR Irowsonogdn
Te.222m S2cvises. Jne SSuld Taen =@stimate Tne Qutout o in P9 ot oe
in tne vizTinitv 37 T Bii.ion vuan.

~.Z..~ E=gacd techno:0gY CSf equioment Jelns Treocucec.
rescrs St L that 3¢% <of T€.€DNCNe 3e%s were  sTili:
mecnanica: Two =xchanzes wa2re sTi.! M3nKUs.: 3JCUT Sok  weres
Tro3zset: I3 emi-eiec ronic anc .es:z =nan S were IFD cirzizs.
TCot wni2n ©f rs recenziy 5I3actel. Frgzucttion 2 ~e.ecsm
23C.23 Seems o nave stazilised &2t 125 thnan Low . 000 wi:ometers  Ders
annun  inc:uding 3::! Tvoes. Cotical tipbre cacies nsving iust mase =
5Tar T wiIn 3rounc ZSOVE Lliometers.

~.2..2 Wireiess <Iransmission eguicment remainec entire:iv snai0I.
Empnasis remained on UHF and Microwave (inks wni.e Ine s5ate..ile€
sta<icns wnich were oroduced were iargelv tor TV reiaving int<
distan: areas. 5azel:ite earth stations ror telecsk wWere not eviagent
in crocucticn in 19BE.

ve
1]

«.2.2% A Directorvy of main oubliic secior te.e<om oroducers
atacnec at the end of this report :Annexure Bi. rrom <he iarge
numder o©f raciories i was Dossibie tc get aoecuate infeoermation or
se:ected Diaces only Ov visits and throuzn orriciai intrormation
A
i

‘n

i
oroviaeg. samdie gescription or some of the pester-nnown
enterorises is ziven a: Appendix C .

“. 6.7 Joint Ventures

«.3.21 Ethanghai Bell Telepnone Eguioment Manufacturing <Torooration
Limiteg2 Juilw 13£Z saw the signingz of Sinc-geigion comtract on  the
co-crdination of EPC teiecnhone exchanzes :3-.Za@:!.The MPT Eeilgian
governmen: and (T7T (naw dDeionging to Aicaztei!) provige tne =53Tital.
THhiZ 230pBOrATIon BESAR 1IE EfodulTion in LIES anc b o9 i~ nas
allozelner manuracturec i.el miiiion iines., s or1zinz!
mantraltislagd cavaoiiice was v.Z mit:ion iines ver wa23ar anc  Inis
?q;::ra:i:n wili De a3Ti@ 0 urn out over .t miilition i ines in
“,k.:2l E<lClag MuntlioE.ity o 3nc tne Siemens Csrporacion or e
tormer wesl Germany  wWijii SeTt ug & 101nt venrture 1N @mMadnasing  an
assens.sy Sine I msnuzasture ZID ZFT exznanzes. Wner curt intnc
operaztion, ~h13 @assemdD:v iine Zan Drocuze .3 miiiion .1nes  per
ved:, Mow Tne 1oint Z3roorstidn nas oeen estat.isnec snc Tan nracuce
2.%% mi..ion iines guring *he &th Five Year Fian aczczording o the
S TR Talhd A ner eaptv ine wiii be ma

naced bv a3 icint venture
f Janan 10 Manuiaclure
nas not vet come into
cion auring the E&th

o
m® o

B oed

w: g
°
o
o
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FIGUES : <. TEENDS IN BRODUCTION GF EE7 COMMUNIIATION EGUIPRENTS

Tz.azngass LR sets (TEL 3188, 223l
Iz.azac: Zriniages 1880 iines il @iz Zadi.l

12:22n0Rs TIRsans Iguinmern: 5613 ag ({1 1398

z.egrath cIEEUnisalics escuizsent
JIES.USIAD tasiplie.  Tel2lVEe vnits 18580 Ic.sic F.3es
voiters b z3T: transsissica egoii.

acrier lsegunisatics  Scuioment jrits s oo %8 3i.%er

L30g2 & geliue pove:r COBSURICATIAN
eILIZEeNI. .1nl:uciad caleriy rixed §ars 2.5 CKE] 13501
sncrwave sinzle  sige danc racie-
stazion wizn oower aoove lddv:

~an2 Tase: pIzite ZoMEUNISETIOnG egrl.

itec.. cniez.. vHT § U= oanc polxel, 188 uaizs 9w, - 1#3 ine
cortasle 3€nisuial anc  pase station

cosmunicatic- esviosen:.

1crovav: coasunicatica eget. tinci.
gis20wave  s.avs  anc  trossneris units 2.837 «. 137 :.l68
scatter cossuticatlon eco:.
Sateilite easzn staticn equipsent

tealesy T. zroadcast station sets 1.373 317 1.08d
receiviag enz..

ALzCPat: comauaication esuipsen: units 3% 3¢ -

shipbarne cogmynication scyiosent inits 1.565 758 €.338

Communicaziz- b navigation venicies units 182 lea 2
Alzerazt 2ir2:2Tial AIVIgATION eQol. vnits “it Z 133
Marine cire:ting navigatior egot. Units 8¢ TRE) 987
Grounc CirezIing navigation ecoi. units 3¢ 3¢ 02

comsuntcatics navigation comsiesent units 5.08. s.8¢l 16,357
ang accessis. eguideent.
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manusscture <S¢ thousand ki
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(4]
X
yoo

ween the city ©Of Wunhan and
T 1is one of the share ncigc
accounts ror S¥%., the (1

etc. ). the introduction or cuiomenst
these &sreas can make >Srafits and
comoarativeiy shorter Time ancd aiso
demand for %teiecommunications servize

H.C. - Depth of Equipment Capability

4.%.~»] Manuracturing of tetecom eaui

nas oeen ¢cing on in China :or severa

consumer eiectronics 23Uioments has

Zince numerous Dprcies%s ror eguiome
anv in 3 big wavi, er i3 an smp
!

tn
tvpes cf eauvipments .
4. 6.2 Due to the insistence cf e
indigenous capability., technoiogies
eguioments nave been thorsugniv 3050
maior (actcries, acacemies and 1nNgene

tnetr @:rrcorts O SULLE UL re3dszonadie
I a4 ioca: conditions:. an¢ even
aauioments. Une mav tn2n 3a% Jnines

s5now tnat what tnhne roreign

~.6.2Z The Zhangnhai <Communizations
AT & T nave estabilisnec = icint ve
communications termina: ecuioment anc
is Diannec o0 signec 3 memsrancu
crocuction of subscrider :icoc zZarrcier
~.%.36 Eesides ithe case <cf introg
anc ecuipment in =the rfcorm  or ic
communicaions Efguipment Faziorv n
itsiian zovernment to pav fcr the =
introducing from the izaiian ita
proguction (ines which hnave aireag
orocucis can be used tozether with
the digita: microwave ecuioment
Zommunicazions Eguioment Faztorv. 0
Seitgian grant aid for the oroiect of
which 15 expected to Ddezin opberation
«.6.27 The above overview

join: ventures nhave covered norma:
teiecommunications eguiopment texchan
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.70 ozt I 3 A ST .. L3I D aIllToen.2I 0T Sholni g SN o
- DL ll.ITILE dLst L i otoIu R N R R -
wna-~ X AR IE Sl 35eT Tl T LommuIcte R S T PP Bl mor=
Crer2zziine . >z S T ITutEIlooTiu.c 7 m= met. .30 <z “as
.383. SImoonent: 3eor i el S ZrITuTer ezuinTme s asosSsr =T
SUTSII2T BNIT Ie.5TIVeEIV IIUZE.

-. .z Microelectronics

&, 7.z in ©hvsiza ~erms ~ne cuinus id ne micrs2iecnronits
ingustry a.sc s322ms imoressive---in 13532, .2 miiilion gdilscrecze
devices., 37 mii.ion i< a&and near.~ 1T mi..isn avsrizs. Hswewer, ca<s
indiza~ez thas tnere are oaver:r IV« ZisTrete Jgevice maexer:z. Z= i
tactories. &nd asout iT AvIric u=nits. ne s 323in .27 witn 3 Ienss
(=34 5c81Terss  cacaTiilties. A F3mT:€ 3°TSov visiteld nsc in racs
sissec sown itz ! Trecuszticn iine 3:3I27 i W33 25 ..2a3 ugsn w:
Decome Fei:r suTDIrIing wunder nNew rerJrms.

e.7.32 i~ is  ungerstcoc Zhat effcrss 3are an o enccursze Irsucins
of svnerzelic facIcries ans T.i9os5inAf IJ7 TN03+ whRiTn seem unvial:i:e T
Nave not ceen acie w2 modernise. A n3ncru 2T (3rzZerc-s5iZec units are
emerseins wno nAavs orougnt tne tTechnd.osv WD IL the <£30a3diiitv  or
mecium sca3i1e intezration (MEQ? wsinz £ anz I micron tecancisgies anc
75mm warer zize. Tneir erroris are aided bv Tné overnmants gecision
to crovide Drotecticn for these [C's whizn are made in zne country.
A Dicture o7 tne microeiecrtronics outnut 1f snown in Figure 4. 16.

4.7.22 in <terms ©f progduct ranze. the government nNas agootec tne
po:icv 0r siangarcdising the soecificazions or a se:* o7 iC's &nc
ciscrete aevices ior some ¢! the vervy maior aoDoiicazioans in 3..
iteas cr consumer ereclronics.microcomourers anc 59 on.
Standarcisation is exoectec tc achieve zenuine vsiumes per tvoe OF
device wiin cons2z2uent imorovements in vieid. cuaiinv. cast.

-

«.7.41 China's =Ziectironics speciaiisec t
indusry was originaliv under tnhat o

= reau. Ministrv of e i
transferrec ~o 4 contro. ot Micro2iectraniz
Bureauv., #Ministrv of Machinerv & Eiestreni c

N oc

4,7 .2 Measures s5uUCh &3 efficient.v Cigesting & anscroing “he
importec oprocuction ecguicments. are beinz acopnes reaiise nhe
rep.acement of imoorted ecuioments dv domesTic cadila. 2003z aimed
3t redusinz =ne fcreizn currensy out-Iiow. These erior=<s nsve 5.52

resui e in an e.ement o MASTEry over Droducstion Sros 3 a3 we,.
as inzreasinz ~he inzai industry out-put  with redut2d canital

exdense.

4.7.43 At present capital 200035 incustcy is <compbosec of @
enterprisas & research institutes with 3 totai versonnel pOo;
about 60.900Q or which arcund 12Z% are the teecnnicai dersonnei.
tota: Dfocuction ot capital zoods s5to0d at 66HEC miiiion vuan in 133
The expor® vesiues at USD 16 miliion in totai.
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importec w
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were infor
the insta,
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Sguipment

D

[

g I Lm. Zeltisc. JninE,
Tni =l inzI.o: laz.=: Il
L2885 £SITIP1SE 10 TE. S oLeziE . ¥ncsEr
LccommUAilssTions. Ths TaSTocY @mT.3SVS L.k meIo
TeThAnlza.L. Thneir oroguct £3nIs intiuse varidus
icrowave ZfommuNisaticn eculosmanis. Thev are =
zf anaicz UdF & Microwave lings naving subc.ies
Sk o7 Tae cumMui3dTive InsTal.2%icsn3s 3T rasis TrsnImiss
ecuiomen:t in the naticna. ag-waru. apous 23% it sup
Tner 13cIcry & Tne remaininz 30% was imoerzac  cwvear
Asir annua: oSutDUT of apout 3% svstems s vVa3:ueIs  a-
an.
rovec existing ecuipment ¢ imoorneg the Drosustian i
i microwave eguioment oOf i8rze Zapacity Trom Jaman:
~omes the first one 30ie tc Drocuce S96#¥ <cnanne.s De
2ne abie 1T produce 3952- channeis & 1622 cnanrne:s
iesnone mlicrowave eculpment.
ments produced by BJEL constirm te CZnins's ez
IR e-z.
GUANGZHOU TELECOM EQPT FACTORY
13S¢ 2nong Shan RosZ. Guangznou. Cnina. Zive3C
S15:186: S IAERE: Tix: waw7e> SFPTLF ZHN: Fax: Tiiden
iv ipcated 5T tar from tnhe zZenter of tne wustlinzg 2i
~his is a well s5et up over de.ouc s

ctory of
io

3 T i
crodus<icn riodr 3D03cCe. EM vyment is 1owdg Deopie oOfF

zineers.

eprinter is made nere in a notai iy intezratec ra
3. izs parts and components vinc:ucing “ne de,
nead). Mainr precducts are anaing versions =7 snanne
Ng anc =ransmission ra3cKs tnNe outpbut Of whniTn 15 Ir
acn vear. Here too the fteznnoiogy nas peen surriaci
esuiting {n aimost total indigenisation of 4pe ecuip

making its
5U0D03r %3,
countrv.

nwn mecnanica. i
Crizical i~ are no

v goRes TCc the extent Of
anc many Jtner
avaiiabie in tne

vsTals.
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need ror subs:®
network remains anaiog. racdio iinks
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e T b I ne il st tee e ZiritEl rTutel. T RO eI
Ty 1s Tl i: e - STnas Tes323olT Inziune: Exe
gniversitis: WHEIOMT O LATIITII mITIIST I SEx.E.Ln oTiZITA. VErEiLo: -
.. 1TF o ETLInaEnIL. moWer20, UniTols 3r ZASILME Ta3. F0NS T0E 15738
iz LoMInT T TeInNITH. FSIL7TE4Ie TIOILITDEerdtIsr TroEm winz o Tz
S5©mesT un TlI o ZrTrass.
ManUIaliorers T oInanne.inl. InTerTtIce 50T Transmissicn ecuicoent
anc a.32 =: Zarerm e:e@cIifanic t2.ecrint2r. Inis 1T is & ractIIiv oo
159¥L pelz:z 2r whnom 5% 5rs engineersz.
SHENZHEN PEACE TELECOM CORPORATIION
ol L.l n fanw zuiiding., Snenznen
o 2 fowlelie: Zamie:IIFTIOL
Zasi1zas .~ Tne SImpany 1S & mMaauUracturer ST T2l2TIm £5Ti9F no:iZing
i8» snare o©f i10Ca: sSuDT:!v. [T aist MANUIaclures €1ectronic  Dpusn-
By T=.annanes. (T haI emMbarikKed U0l .Tne SUusiom gevelopment  anc
SuUDCT: > trs  wne Spnenznen fF«T anc FTiIZ:) sopecia: testing ang
supervisory ecuipment. Having ¢areruiliv studied mos=t or *he importec
=13 ieocz! woracos: of Transmission eguiopments, itnev nave estaolisned
ThEOISESELLITY ar it liilng 3ny ne2d ror 8 re352°0a3010 Y t0T3ises

DJther speciat Durpose Instrumentation 15 3iSC under geve:ooment anc
fina.l1s5a%ion. Testinz anc monitoring of pressures in gas-enveiobe
£3pies Nas a8 iargze requirement ir this Daramerter is to pe testec anc
monitored 1Cc speec UL malinienance procecures. timiiariv exercising
and zestinz orf fast digiial switcn nas be mage intc an instrument.

These wiii form tne Dasiz of <“ne additionai procucts Of tne [acsory.
However, hev seex O comoress the time eiement or deveicpment since
the Cninese networit is modernizing at a fast rate. Tney are iooking
for <technicai and funding assis-ance fcr independent organisations

this eftecce.

[N

ot
o}

STATE RUN CHANGDE TELECOMMUNICATION EQUIPMENT FACTORY

HCc., Z. "he Zast feodie Rond, <nanzde.
Hunan ~rovince China & (Z99¢
Fnone ; ZZ29%S . vadie OWIiE

iz {5 one or =ne iy S573te approved facteries manuracturing ciziza.
programme  <£ONtrfoi exCnanzes. i was establisned in 1274 & nas o
canacitvy tc pronuce Sw.¥wl [ines of Zross-nar fteiephone excnanzges &
32.009 iinez of cigitai ©rozram coniroi exchanges each vear. Their
capacity is procpoused to ve expanded w0 produce lwe.,25d9¢ iines each of
cross bar & cizitai exchanges (ines by enc of 1291,

nelr output wvalue nas recorged an annuai averace increas
T7.2%.tne enterprise 15 rocusing on lechnical agvancemen:.. m
he <rossnac t2leuvnone exchange as itz hase & program 2o

i73 production orientation, Training i3 importe
orocucts with nign tecnnoiroav.




Estabiished in 157%, it is one of the ten state apcroved factor
manuraciuring digiza: prozram <onLro2l exzhanzes and 3iso0 3 53
apooinied speciaiizecd manuractiure {or automatic teiephcne excnang

sbar teienpnone exchanzes anc
£ram ZCAIroi excnanzes. Annuai
Tt vaiue since iast few vears 1is
n tecnnicai agvancemen:: making
n2 the program control exchange
ntific research institute ancg
ering is started to train the
witn hign technoiogy.

[t can obprocuce 1BE¢.P00 iines or <
anotner 122.98¢ i{ines or digizai oro
2verage lincrease in the total suzou
37.8%. The enterorise is focusinz o
the crosspbar exchange at its pase. 3
as its production sorientaczion. A sci
a oepartment of Drogram coniroi engin
empinyees f0or deve.cocoing new oroducts

TIANJIN ELECTRONIC WIRE & CABLE CORPORATION

. Jingiin Highwav. Hebel District,
Tianiin 306231

Ph : 262887 Cabie : 2233

m
(1)

No.

Tianjiin Eiectronic Wire & Cable Corporation. 3 iarge state run
manufacturer for wire and cabie wnhich was directiv under the
aaministration of the rformer Ministrvy of Eiectronics Industry. was
transferred to be under tne administration of Tianijiin.

The company covers an area of .26.000 sc.metres and the total
personnei empioved are more than 300 out of which 13% are
technical.

The main products or the company are - RF cabie, installation cabie.
military wused cabie, ali kinds ot cable for househoid appliances.
wire & cacies for computers ana other speciaiised cabie. Tne ourtput

of the company is growing at an averaze growth rate of 1,86%.

At present, the company is encaged in deveioping teiecommunication
optical cable with the introgduction of advanced production equipment
#hd testing eauipment and presumablv. it wouid be an important base
Ofor optical cable production.
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SHANGHAl NO. 6 RADIO FACTORY,

Na. 419, Guangtu Road {(Western) .
Shanchai. CHINA ZJ9dn3
Ph : 536319 CaBbie : 5867

Shanchsat i3, & HA33Ils ©32%36Y  id 3 SpE2131i5333 £32TS0Y 13
T?“E*igfufiﬂg YRr1ous aon-poiar fixed capacizors and  nvbrid  thick
siem WATSCean&2 sircuits with YSanvy2" brancg which is  ons ot ~ha2
iarze & mecdium-sized e2n:ierprises in Chinsx.
The ocsmpany empioved about 2584 perscnnei our 3f  which 1€éd are
tecnnicians. The rfactorv occupies an area of >&.399 sa.met:2s. 1he
tidm3 3338n3 or the <omoanv are estimszas 3t Z2.35 miilisn XEM Yuaa.
The totai output vaiue gduring 198E was 5&.2 miiiion RMB Yuan.
Thay  haye neen awaraesd the prize ror their product  gquaiitv. in
crder td make further improvements and producI deveiopments. the
M3nsdedeal [iaS PUT 3n 2mBhasis on Research & feveiopmen=®

Yuxl MICRORLECTRONICS CGRPORATIGN

Dawangii. WJuxi. Jingsu Province.
CHINA 2149651
Ph o 561113 Cabie : JS3a

Wuxi Microeiectronics <Corporation 1is the largest n & D and
proacuctlion base rfor [C5 anc¢ discrete device in China with advancec
technoiogy & equipment. WMC is a isint wventure between former

Minisrtry of Eiecurecnics indussrv 3nd Jiangnan S2miconductar Device
Factorv.,

[t has more than S¢d0 s5%arf & memoers of wnicn l«f@ are technicians
& engineers. it is buiit on an area of 189,390 s5qg. mtrs. and
DCCUPLes an area of 14.JP% sc.mtrs.  1ortal fixed assets wvaiue i3
3bout 490 miiiicn REM Yuan.

WMC nas one s%az2 a3f 3r7 Bicetar (T groaduczizsn (ine wizh an annus.
outsut or Z9 mii 5 and one dJiscrzte Jevice (ine Wit an
annua, CULIZUT 3r Di.iicon cisce:s annuasiv. .% 3i33 rnas two-chi.o
zoiar TV IC assems:v . ine carcaz:e or srogucing 2. miliion pes. per
annum, T nas fencesnzs: a3 M3 ni,cr line <for Resear<s! ‘n

During che Ttnh Five {ear Flan zerisc the WMC has been isnmed &5 the
kKev nreoiegce construction unit in <Thina, Eazec on their eariier
SHERCLENC2, “ne Wil tzntinge I o impcrt the 3sviIncec TRCAND I NI
from anroEd 4 23TV 2T THNe SrosustLon,., [(E€2arsn 4 32vellpment B+
LI ard JLZT. AT E( PR R SR o PO S SN nave IaZaniiiny ot

—
Jeveiziinr Lo~ 0T milSrT o teSnnIiD

1y
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CHAFTER

c REG IONAL COOFERATION

2.0 SUE REGIONAL CO-OPERATION

L.t Limitations of Country Efforts

..l Tz asnlevs 8oTEoTas: e ieve s bl TELelon NeTwAr
LerrIrmanle, 2330 CS3uUnNTIv nas 3=t 3msiticus Tafgzels. In tne one n.anc
IRD12MENnTation at tneizs cians reguilires instaiistion o a vas:
variety Sr scuipbments & svstems o sSoreac &4 uc2rade “he neItwork. an
the oiher nanc. adeguate cagabi.ityv In terms 2or tecnanoiogy and s+ or
sroauction casacity mavy not  exist b £3acn  ang everv asoect.
zach counzrv has dirrerent areas 1In walcn 2aps  exists in
sytrililiing <heir own reauirements. Figure 5.1 2ives 3 cus:itstive
cverview ar the existing cavaoi.ities as revesiec from our visizts.

S.1.12 Common constiraints among thé tnree sountiries ror oOplima!
ungradaticn or teiecom are identified as ro:.cws:

a. Most couniries fnave reso.ve: G 2O the
digitai wayv =-Cc the maximum ex<ent oSO551iT:e.
Gaining masterv over severail tecnnoiogies
recuirec oy modern NeIWorks requires
extraordinary eftorts and substantia;
investmencs,

5. Such new equipments have components whish a3re
no- vET maBe in tne countrv iespeciaiiy VLSi
teading to hard currency outtiow.

c. Frogressively regucing reguirements or
equlipments ot eariier generactions whnose
technoiogy mavy have Dpeen mastered ang
3ubstantiai investments mage in setting upo
production capacities {inciuding

components) cannot be abandoned.

c¢. Practicai dirficulty of rapidiv mustering
surticient resources rinciuding revenue
coiiection) ro import mooern equipments

wospeciaiiv the harcé currencvy component.

e. Local R&L efforts are not at ieve:is wnich wilii
enapie cazahing up Tarough their own
deveiopmen: programs.

. Inhancement of human ressurces in  keeding
with tne new tecnncociozries now emerging

1,13 Sub-kegional cocperation nas to &sim at mutual action ror
ducing the effects of these constraints for benefit of ail sides.
ch action may be evolved at the product. technoiogy or at human
resource jevels. Subseguent sections will discuss these
possibiiities in more detatl. rnowever, there s a possibiiity cf
readler cooverastion petween each or tnese large countries and
surrounding small countries in the region which can pe accomnlished
with minimum constraints as discussed in the next section.
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S.1.24 in case of packages re:ating c transfer ot tecnno:o3v ror
LGCEl production, it ls orten the zase ~nat the technoiogv 1is
bundiec aicngz witn the kit or components constituting the ecuiomenz.
ance agair, the concerned components 2an  in  speciric Ccases Dde
agesegoregaced into . wvarious grages. ana v tnose wnicn are
sopnisticated ‘ang wernaps DIOPIlETSIYr nNeed bHe part  or the
tecnhnoiogy Dackage whiie the rest can obe considered ror procurement
srom Zlopbai markets provided specifications are conveved Dy tne
purvevor of the technologv. Procurement witnin the sub-regiin may
aiso be possibie.

5.1.25 it is admitted that the unbunc.ing needs to be done with
cue care and expert knowiedge. in =his respec, suitanie
programs-orojects by UNIDO or UNDP or [TU couid be created to heip
the iesser deveioped nations to wunaerstand the technicalities

invoivea.
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TITSEI TS T IS mIeTY TIET LTI
I.2..2 ITimmer TIoTness TIurtIa=R: =7 .T o TITtrmEc wiTo ove ., neT
JIuntoles L= T ocane2veEr, SiftriZwetiIc ltozistoizoticon z: me.s2zo
sTurces. wn i nerse iI ldemsns tInTEsmtIstiIn i o meIrc reriznz.
Tura. ra@zuirements nxve .27 IC De ast I Inievinl 32113 ans
ge2veirsomenta: oriecztives. Tne .3311sr zre Tissent .. .25s revenue
Jenezating ane m2re  exn=2nsive =g mroavize wusing convantions:
Tecnnoi1szias. Wize z2eozracnic s5reas ¢ Toveraze or varving terrain
necescitste 2eve:lddment. 30adistlion 3nc intertacinzg OFr & ranze G-
technoiogi=s 10 resocive these cSrop:ems wohicr are Sifrerent Ic  Tnase
tn ceve.>peX countries. The deveicnped z=ountries --- wnizsh nave
hitherts ©been <tne main source Or ei1ecom 1echngciogies --- Jes5ien
BrodJucts Suited to thels Swn Te:esom 2sn2itians anc tnese 3re corten
nct the mos: suired soiutions r0r otners.
S.2.12 Suth lommonsiitises proavias osmmeon grzungd ror meanianziuv. anc
mutuaiiv Deneficial - sub-regiona. cooderation belween nese nhree
cuntries in brocduction as incicated o=.cw.
.2.2 Complementarity in Subscriber Equipment
£E.2.21 Al three <countries hnave amoie ®market anc approoriate
Qapskiiitles LS Sroauce The essentis. apparatus  vic. Teiezhone
inszrumentis. teieprinters, modems. etc. aii Or which are increasinsg
thels =2:ectyonle content adding reazures., a5 compared to earciier

mechanicai versions. However, prospects 9: competitive cross-Iracing
sncuic be exsmined.

S, 2.2 in wns 3feas or diglza, EFARY an: Fucr:iz Teieonones. incdia
3eems to nave. witn 1ts own efforts, progressed severai sSteps anead
ar the ciner two countries. More importantiv, the e2gulpment 15
deveioped TroOr ruzged concitions and wiin s%tangardisec <CTomponents
wWhich zie readily avaliabie, There is distinc. rcom ror
compiementarity in this product range. The other countries couid
consias=y working ciosely with india to abscrb indian =EFABK

technoiogy for establishing tneir own prcouction.

5.2.25 hkone orf th-ose countries nave made MUch Drogress towards
mastering the technoiogv and productionising orf Facsimiie ---
fncreasing:v becoming the ©Dprererrec mcde or internarionai:
communication. 4 i3 especiaiiv attractive ror nationai
communication In these countries aiso on accsunrt 2¢ unique 3=7ips

-

in tneir ianguazes, Tne kKev parts of tNis tecnnoiozy are cto;exv
nEia, Theds £ 3 ¢ood 23S thers:ac2  zCr ~hese rthree [(arze
countries c taxe a 3ioin% approacrn ¢ <he acavisizion & rurtner
AEVELIGHIERT ot t3x téechnology »na > ennance  <n2ir 23rzaining
position in ioint acguisition of criticai parts ct =nis tecnnoiozv.
£E.2.23 Complementarity in Transmission Equipment

£.2.31 Ail the three countries have estadlished tacilities to meet

thelsr own present needs or copper pasa2d wires ¢ zaoies. They are
equaliv capabie of expanding the same a3 mav D& needed in the
tuTHE 2, in the case ot tlbre-optic z2abies, the iong-term

reguiremen~s especialiv of india & Chin2 are going to we eéenofrmous.
india nas aiready acnouirea the basic -echno:ogv tor tne drawing ot




the optical txore as weii as making the cabie. Two units ar2 aireaav

i ::l";';;-_;-:t;'-l'l, han

3 i3 in the process of negotiarting accuisition of
the technoiogv. Indonesia and other deveiopinz couniries. wns
presently import their neads wouid do weil to incocrporate
rasuirements into the pians or the other twoc.

=:2,32 Communicarican  througn opticai flbres recuires 3 number o

specific equioments an3di components like interface equipment.
mui tipiexers, regeneratsSrs. e@tc. to ove incoaroorcazad for uwutiiisiacg
this technoiogy in the teiecom network. india nas sroacuyrec

TECAND1IGEY 37 MINULICTUCr:2 9r Some or these araoducts. The orecsgecs
of expancing this arrangement to meet the needs c¢r <CThina an:
indagnesia wno 3are ver £l 3tart. aneeds to be investizated. Techaciogy
for such equioments. oeing opto-eiecironic. is campiet=2ivy Jdifferent
ta existing techasgiogies with network operazcrs ana eguipmens
manui3cIurers.

b

4

-

5.2.3Z Rurai ccmmunic3ation is an area of great importanca in  aitl
the deveioping countries. In the case of India & China. deveiopmens
and praduction of reasonabie depth exist wnereas 1in indonesia
manuracture is more assembiv oriented. Considering future needs 1iIn
this ar=a, regilcna: co-dperation by standardisation and modei-wise
snaring of production or VHF/UHFr communication equipment i35 anather
ar=a o9r compiementarity. wnich can lead tc supstantiai ecanomvy IGr
aii.

ve zechnoiogy s utiiisec rar d2cth anaic
ii three countries have instaiiec tnhis t©
~he network. 0 a iesser or Zreater =2xtent. Procucs
exists in India & China for microwave anaioe and. to
2xtentc, for microwave Jigita:. The ruture Wwiil inc rnasingiv
izizai microwave. Thererore this is another area rfcr norenti
2gion3a, cooper3aticn in acecuiringsdeveiorcing ~he ~echnoiogy rar  the
tire specirum oOf ecuipments used in digiztai microwave.
increasingz:v. narticnai and internationa.: Sommunic3ations wuse
iinws. 3e0zZracnic imperatives nave rorcec indonesia =
n orurthers i 5 directicn 3mong %he 3everadi 3sCects 3:
,ommunx~at an. Since sateiiite anc iaunch venic:2
2 natinna, securi=<vy impiicartions, 23cnh
20 1735 own. However, cacperartion
2 communication nertwork ©or ~he 5ia3
S internationai NetwWorks ({3 cer%aini
ered ©oOr redinona: cTacperacion. india’
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.l - Complementarlity tn Switching Equipments
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varicus u#ings osur  interes~ ror the
3.. Aii ne countries nave w2ii estabilshed

0 Tro-mecnanisa. exihanzZe sroguction
ing oemand. Ne investments 1in ©Droauction
es: will oe made ror cizita: excnanzes tor which india anag
a - inconesia nave acguirec Turcpean tecnnoiogies. The exchange
experiences <c¢ou:c benerit a.l countries greatlv in this area.
Since inconesia is doing kit assembiv oOf these exchanges.
cooperation wouid Denerit them aiso in establisning indepnth
manuiacture. It snouid be aporeciated that it is tnhe software
which reailv optimises the use of the dizital exchanze for differenz
traffic conditions. it is dpoth dirficuit and expensive to obtain
specially deveioped sorftware Zrom the international manufacturers
wno are ndt: rfuiivy aware of teiecom <Irarfic conditions in the
acquirinz counzries. regiona: cooperation in this area <can be
tostered ov combining the acknowieaged software skilis of the
region.
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£.2.44 (China and indonesia continue to manuracture what can Dde
gdescridec as semi-eiectironic exchanges --- anaiog exchangze of an
clder design using reecd reiavs. india hnas leapb-frogzed this
technologv and thougzh wuniikeivy to acquire this technoiogvy for
manufacture. It mieght be wiiiing to buv products {on regiona:
cooperaticn or Darter Ddasis not invoiving hard currencwv) for use in
non-criticai sarts of the network. This wouid have to de determined
arter more getaiiec study coveringz suitapiiity for interfacing.
cost-2rfecliveness, exc.

n
L

.S Complementarity in Allied Equipment

n

£.2.51 in addition o the main sub-svstems <here are several areas
of aliie¢ ecuiomen: wnich show potential for regional cooperation.
Uperaztion ancd maintenance of tne network recuir2s a3 variety of test
equipments wnich wou.d be economicai to manuracture incdigendusiv.
Test instruments, especiallv for obtical communizations. Microwave
digital, digi%tal main exchanges. etc. require technologies which can
be deveioped through regiornai cocperation.

5.2.5 Another pcssible area tor regional cooperation is in the
production of modern Datteries and power piants for exchangzes. These
are vasic technoiogies and cou:d be readily absorbed by each countrv.
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£.2.9 Complementarity in Components

5.2.61 China & India nave weii estabiisned conventiona: companent

manurfacturing facilities while inconesia nas virtuaily non=2. china
has large <c¢apacities. mostiy in pubiic sector producing wmainty
c2nsumer grade components. Inadia has a brocader base orf pbroressional

grade components though indiviguai capacities are somewhat smaiier.
Botnh  indla & China neec to ang wiil imorcove this component base in
the wider conziext oOr their overail eiectronics induszry and
indonesia cauid source sucn recuirements rrom them.

€.2.6C Surrace Mount is :h2 assembiv technoiogv of the future andgd
nane or the countries has 3 sase in this 3area. EMT enabies more
reiiabie and more compact: 2cuioments to be made and has compiete:yv
chanzena the way componsnts are m3de. packaged and used. Mo country
profossing to have a t212com i1ndus=tr¥ <an arford to be lert Ddehing
in this area. regziona: coccoeration wouid be desiraovie. tor
deveioping this tecnnoiozy. doih in the manufac:ture oOr companents
and in th2ir apciication. The innz term advantages of cocperaticn in
this area cannst De overempDnasizec. This technciogy wiil have
benerits for the manuracture <r ctner tvpes of 2:2¢tronic equioments
aiso.

S.2.c2 ASiTZ nave cecsme the orerarrec semiconductar somponent usac
in tei12com equioment. They intrcguce an eire2ment Of pgropriesorsnio
in ecuizmen: SesizZn 2w Wnicnh <nRe 2cuicments Mmanuracturer  <ouLd 32
rieZd forever “o ©-ne ~<s5iiacor3tor ror  3upDiv  Of ASIiTZ. This
~ecnnology neegs 3 <cTe 3ccuirec urzently ©v 3t ~he <ccunturies.
AZSiC3s invoive desizin as we.. 35 raprication. Cesizn Tentres acs
sevarai iccarions wizhin Th2 region 3are an imocrtant 2degining T3
acscrz this tecanoc:iogw. Z1liicon roungries to Orocess warers couid be
23n%rac%e2 £ COM M3nY 5CUrse< 3s 3 start. Regionai  cgocer3ticen %o
acguire desizn anc racrication tecnnoidgy ans r1aci.lties 2ouis
thenpe :gnceived ©n an Svera:. 2933513 tor “he sup-region.

S.2.%« in aii &302C73 J7 %2:2c23Mm., A2 3Nare andg imocrtanze ai
50t “ware is increasinz 3an3 masterv in this ar=23 is 3f Jaramount
importance. Scriware is invoivec in network gpianning. NeTWworw
mahagement. retwarik acnitsring. *3rirf & «cnarzine. 2quicmens
tunctioning. zircuin 3des:izn. AZiC gesiyn ans Fc an. inzia nas a
5t2r2nd £332 1IN S5crtwace anc S2ulLS J2veiD sIftware Ia 3 regicns,
coeczgers ion  arramgement ans  S3uis 3130 UNDertake?  training >R
trainers ror Sther 3eve.ocing tountiies.

=.z EDUCATION & TRAINING

= zc.. Routine Training

2.2.00 0 The mngses zsuntriEs HER A DA na lImnisnenils2 fI31nAing
raci.ities tcr uDsracIaIo TnE il 3 03NI LNDW. 23w Ir vELLIUS sve. 3
e el Ewistling 3o oI Ly ac s c2inmnILITi2s 4 Iw2u 3.
TeCAnNL.ClieS3 CNEZM3e. 2T 3I4 Taw AT AIZLAGIET, CIaliis I ISurIsezs o
LR Tedexel =oc 4 P 3222, [ M A ) Tl
L 32730 . e senel TI s L Taell Tl A R . Pl )
LaL L 2 or e - . : Do s R ) - .

P SRR S T X
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< . il T AELTLEE L = Zir rzer Ziizer sl 3 ois o ozzurs o one o
e rtcon T 3nZ2rc RN L noI-TErIm oviIZLiIoZ rus. TrEinIing St
TIELSrE: EL.lFI.o oLiuollunD TIlctEIo BNl Tz materis.. 2°7.
.. Fundamental Telecom Education

2.2.20 iroall o Ine CounIrigs we tound m3:1 Ir Tne enzineers ssming
intc re.223m nad Tneli: gSasis  Teasnnizsa. e@Cussticn In I2ners.
ei2z=ronics. Teiecom rormel  Sart of tne  Turricuisa oniv as  3n
aciunce. Zzpeciati aspests 3f cperation ot —he neIlworis 3ucSh as
netwsrk oSiannin:z. teiecam economics. sclitwWware. etz. wWare nat
inc::de¢ in the course woark. anc were .2arnes "2n The jico”.

$.2.22 it was sironzlyv feit that tnere iz f0GJ sScCoOpe ©Or setting uc
2n lastitullon la the sSuo-r2lion. which wsu:d impart TC  stugdents
witr. a 3sasic egucation in eirectronicss 3t the GEtacne:iors i2ve:
SJ1Tas12 SOST-JIraQtraining in the mu.tifaricus aspects or Ta.econ
operation - technicai. manageria.. economics. 50f TWSTE. <.
MeCchanisms rof this are suggsestes 1ater In tnis chaster.

LA COMMERCIAL MATTERS

S.%. Collective Procurement

€,4.1t1 There 15 consloeras:e  Sommona: ity in oprccurement or
ecuipments. components and technaoiogzyv bv deveiobing countries. It s
mechanism ror regzicnai cocperation <couid Dbe worked out {some

suggestions are made in the nert section:. ail the couniries wouid
make significant s33vings Decausse or their <combined voiumes. 3and
stronger Dargaining positions. i wouid recuire considerabie
oreiiminarvy work inciuding some gegrees cf standarcdicZation. common
ourciasing procedures. eIc. 5Suggestions in tnis regardé are aliso
mase iaer.

£.4.,2 Collective Marketing

£.4.21 Zince producers of t2lecom eguipment are largeiy ©paras=azal
in deveioping countries, marketing has be=2n a very weak spo:. An
incenendent corporation in wnicn different countries & comopbanies
nave a financiai stake couid pernaps take uUD this enormous task.
Such a corporation wouid be run as a commerciai enterprise,. seiling
sub-regionaliy and intra-regionaiiv. Froducts couid De from one oOr
other country ta distant paralle: 23n De drawn with Airbus
industries) as best s5uits customer neeas.

£S.64.22 Complexizies and mocaiizies have 2o be deait with nerore a
corporation as described above can be set up. lature or coroporare
entity, tactory iocations. ©Drererential impert ariffs. 1RZ31
hurdlies. etc. will have to be zonsidered in ogdetail before even

incorponration, let alone success.




5.5 POLICIES AND INSTITUTIONS 135
£.5.1 General
S$.5.11 The eariier Sections have identiried some possible areas orf

regional cooperation. Such cooperation to work in practice reguires
the 3sertting up or organisations and institutions. suggestiaons far
which are given beiow. A summarvy chart is drawn up at Figure £.3.

€.8.C Standardisation

S.5.21 =Zrandardisation. which wiii bricz apoout a commona:ity =7
requirement. is tne key factor preceding co-oparatian acx
adminizcracive anc politicai ievels. Fortunacteivy. the CZITT ass
aiready iaid the foundation Tor teiecom staniargdiz-action
internaticna.lv. it 1s s2ronzly r2commencded that a3 wei2ccIm

standardization & testing orgzanisation. be st up in the Asis-
Paciflc region working within CCITT recommendations. but wi
foliowing additionai responsibilities:

a. r3w up specitlcations and standards in tiner
detaii. where CCiTT specs are too generai or

r2gquire deviations to suit the region.

c. Througn 1i%3 own test house {or using existing
test hous2s in member countcies; 2SS vancors
Zuaiification a%t ZSyvstems i2vai. suUc-system
tev2)l as we:l as component la2vey.,
£.2.22 Tnhe difficuities in operating sucn an arzanisation shou::
ncr oe uncer=2:3timartaa. However, in our cSpinion. S 3n
orzanization wiii: provide the mandatorv technica: base :for any 3207
3t regicnan cooperation. dithout standarciczcazian. anc b s
success in regionai cooperation in production ang marketing wiii oe
neziizicie.
.22 Regional Centre for Excellence
£2.2.321 de2 nave discuszed in eariier sections severa: cossitb:e areas
‘i the 3oectarlizesrs rieid 3r 2eiescom whnerfein th2 sountri2s  ase:s L
co-operate ¢ augfment their capadi.iztisgzs and ennance reriona, 2.t
feiance in tnts sielc, nothe o1 iowing 23r3grsnns,. we ve2nniic2 3
bDrecadiv cutiine a mecnanism to achieve tnis.
~resel walil w3, 24t 4G 3 Eeclanai lentes tor Exce:lence in Tei2cca.
The Jentr2 WOUIT Te ComMErised It TwWe maisr componsenti
LyoAn L EA2E2 Tere2n Tiatodnz Zinoct CATTIL "3
mrovide 2 Wile 2332 Sr o Training anag tseilitarne
i A I3 St or2olIna. 2xssrnize
. v lanToe tlr ZuwtE.ienIze ror e zomen- o
- Sl len = I R 2 R TZLATT S St
L It nen LLL.,2C riesr oL Semea, LLMieegs Lt
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zour I Tnere Wouid e Zasicze TITN-Ir5ZLuETEe a1 2vS InIToT2T ol
TRE 2 .IJEITSI S3IOES T oWwnidn IS It insl neredriecr.
S.TLCE Cne ATTE win SETer ToI Tne EInectis I Srovi tZes
TiElalsIl To 2 wiidE mass or (S:223% Fn2cis.istz in 35z
Pine -

2. Znecis. aspects cf astwery ogersation

t. FProducticn technoiogiez inciuding SMTrHydriads ez,

2. VHE.UHF Microwave ecuipbments

=. Ceiilwuiar pnhonesrsrpaging =got.

2. Test Egp:. & Auxillary Zgpt.

f. Sofiware deveiopment.

a2: p2rmanent muiti-nationai staf:i. the cross-fiow & udgradaticn

Qf Tecnnology wouid also be by ageputation of experts from witnin the

f&Ticr, Students at the ATTZ may e nominated oy ~ne various
o i take one or more courses dgepending on needs.

wiil tocus around the acdvancement of 3zprogriate

appropriate o the region -

2. Ta2chnnoiogies ror criticai facsimiie componencts

. Unto-ejectronic svstems

z. Ligleasl 3vstemes tinciuding reiated sorware)

: ral Teiecom

seciar combonents -- mainiv ASICs. Optc-compbonents.

interns-ionai:v renowned experts mav be deputed to guide anc ieac
tesms :com memser-counteles woriiing on specific time-bounc proieczs.
£.2.32 Thnis institutior may be Jointly funded by the member
Qount:i=s =nd aided bv muiti-iaterai organisations (UNIDO. UNDP,
ADE. 21 al’ The member countries may be made to contribute annualiy
tn praportion to thelr rteiecom budgets. In addition. each counzry
wouigd Day for its own scientists/engineers being trained.
Techno.ogles developed mav be ortered for commerciai transrer

=
egiona.iv. Natu -ailv, in such transrers, supporting countries musc

r

zet seneticial terms. Spvecific country funded cevelcoment

programmes mavy aiso be undertaken. Having impiemented many such

scnemes eariier, UNIDO wouid be well =2quipped to decide 3pprocriate

mesnanisms.

S.Z2.. Trade Secretariat

£.8.4. ¥3rious aspects of cocoeraticn as mentioned above  will
reguire a permanent organization to support it. We recommend the
LTINS Wp of 3 permanent Reglonai Teiecom Zecretariat whose roie i3

5
envisazed as roliows :

a, It wouid be permanent and headed by a Secretarv General.
something on the lines of other worid bodies.

B ot Wakid SQiielt 30d disseminate commerclal fntormation
ot use to buvers and seijlers of technoiogv., mrogucte, eto,




c. It would provide opnvsicai factiities
discussions. translating facilities. r

together. etac.

wn
L=

Y

d. [t would provide ciose r=2lationshio and |
bodies like ITU.

. it wouid not take decisions an its3
constituted committees. counciis. pa
efriciently and auickiv reach decisi

£.8.8 Telecom Funding
5.5.2 The ditficuities 9f obtaining hara currency tdr deve:opmen:<
or the teiecom natwark often pressurlses severai counrrieas o 0 1n
036 BEEE CGARERSi¥E 3and LefhsSpsS 1288 syirted teiecum equ1;menr t.un
advanced countries opur=iv Dbecs3use 1%t comes with 3 financiai
packayge. At the same time. 'arger countries in the 3rea wx.h 3
teiecom production ©tase are unablie to suppiy to other sountries
because of iack ot hard currency.
€.E.852 Ve suggest tne setting up ot a funding mecnanism wni:zn
wouid 2A20USSYe & CATaiv3Ie suppiies between countri2s within =he
region :-
a. financa oaniv rt2ieccm orciects
b. finance oniy suppiies from deveiooing regicnai
souncries.
z. finance mainiw hars currency  r2auirements w3
the =2x-en< that ecuipment Mmanuractur2rs 10 ~he
region need for their inourns
S,E.E3 in view o: the large sums inveolivec., co-operation or
internaticnal 3gen;1es iiue Asian Deveicoment Bank 3n3  wor:c  Banw
wcuid De reguirec, Zpeciai ce'is in these orzanisationz zouid 1350
PATS D ITAREET L GEoRa3s1E sacong with Sigznlzazions Liwe  HNIDC.
[TL. AFT tor techn:—ec:nomx: souncness. Jhieccive aiwasys 2€1ng =
ABT3.VEE t3EZTE( 2eUSICE@Ment St D 21&SIM OV MUTLAL I3 32eranicn among
deveicpinz 2oun=tries {n %tne regi3n.
£.2.0 Marketing to Other Regicns
=.2.8* The Rezisnai T2iecom Zecr=-ariat., 3s I2SCrioed acove, Wl d
LN 2 i EA0IAT 3NESE St LAsIimanisn TS Aemner IountiLes t2garsing
WorifnWise recuicemencs ans 3vaiiacility 2r £rocuctE ane Zerviles. i
13 2AUL53044 TLAT LefIN3IAS S 10210 13M3. nRnWlr. 2NS0537305 WSl T
an  pure:v commersiail Zasii dn 3 3N®-TCTORs TIaniIsItion SETwEs
ey =7 3=, L2l sy onE o ouorsdite. I LaTiinuiE s felllna
Irzmanization ST 3ulS ITMTSL iR CIEMEAICIIAE.
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Epsilon Electronics Eqpts
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Hindustan Teleprinters -5,
G.3.T. Rroad,
Guinav,Madras v8® 632

Tel : 432771
Tik t Pa1-a?7
froduct : Teieprinters
Contsct ¢ Samt, Laxmi 5. Menon
Chairman. ™#.D
[ ]
Karnataka Telecom Ltd 7.

UNi Buliding

Tnimmaian koad. Miller Tank
Sangaiore 560 952

Tel : 267026

Tix : PB4S-2136 KTL IN

Froduot 1 EPABXK

Contact : S Naravana Shetty

Kerala State Electronics 30.
Dev. Corpn. Ltd

i.eltron House,

Veilavambalam

Trivandium 695 @33,

Tel : 60621
Tix t PaB4--73 KEDC IN

Froduct : EFABX.FCM MUX
FRadlo tietworks
Terminals,

Contact : M R Sitharaman. M.D

(e
[

Larsen & Toubro Ltd,
RiADE Indl Area
Hebbal, Hootagalll,

Mysara &§71 186

Tel 1 42561742467
Tix t VBub-1281/318
Fax : 0821-42468

Froguctt EFABX
Contact: N M Desat, Fresioent

Heltos Antennas &
Electronics

—Zm. AVYAl 1 Fos

sl LE.Turam.

f23:3s SO0 w7,

Te: : ST lea

Tix T Qel-lZllZ

Trodust : Antennaes.

CoSATact ¢ 7. i.flshnan
Msnaging Fariner

indches Electronics Ltd.
iZ4 A Lattiee Bridge R4
Advar .

Magras - ovdgie

Tei : 4l897S5. 415367
Tix s Bai-llels

Fax : Sl-au-al3pT.
Froduct: EPABX.LAN cargs
Contact: k Ramachanacan

Fresident

Keonics Video Ltd
39, Race Course koad.
zmivn Haven,
Bangaiore 560 #01
Tei : Z7201/283%1%
Tix : 9845-313
Froduct: Two-way cCommuni-
cstion eqgpt
Contact: S.3rilkantan M.L.

L'Avenir Telecom Ltd,
26, 1=t Floar,
Nagarijuna Hills
fanjagutta,

Hyderabsd S9©® aSZ

Tel : 226506/ 226507
Tix :

Froduct: EFBTs

contact:

Marine & Communication
Electronics (1) Ltd
APIiE, Autonagar,
Vishakapatnam 530 012,

Tel : 91(80115717233
Tix : W4935-417

Fax :

Froduct : Communication

Equipment
Cantact 1+ U V Uasiu
Chalirman
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i Mel tron Radio Cosaunication 3«. Meltron Teiematics Divn.
Diviaian PLot Nao. 1,B/%
Pia%t N, —li, B3Tkbav 1. Chiaithana i1indi.Area
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o
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amoav a9¥ 921, Tet : §2811/82117
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b : ¥ll-8e5:17 Fax ¢t 9laa3-382118
% s 9ll-1371%ay Fraauct : EraBi. RAL
cmauces @ Transmttting Zgpts. caontact : k.k. Bnargawa
IsrtzcT ¢ De. E.r. Baaszawa. M0 M.o
:Z. Northern Digital Exchanges Ltd 3. P & T Telecom Factory.
SCZ S«-36.3ector 1V-AL Teiecom Cormmission
2hsndigarn- '63 JLlT. TF.&) ZSesziaon, Zancnar
. Te: : &876S3.872C2C Snavan. 29 Ashcka kd.
Tk : ¥33S-Zaq pisw Ueini 113 J0l.
frozuct : EFABA.c2FAL.& Alilea Tei : 395°3299
Eauizments Tix :
Zantact : H Lutnra.llrecctar froguct : Teiecom z3pt
Contact ¢ KR Zlana
:7. Puniab Cosmunication Ltd 33. Punijab Wireless System Ltd
I-.32..nai.Area Fhase Jili. £3. Fnase ¥i. ZSAI Nagar.
Z.ToE Zstate tMona. i
ZAZ nagar. Chancizarn log wI:.
Nsna. 1l ibo OS2 Te: : 8TnIl 3TUn50
T= s z-Ttin Tix : ¥335-213 FUZ
TLx : BLasS-368 il Sfragucrt: Teia2pnons
Fax : 17I1a43m35 iNsSTruments
Froauct: ErAck.ivd: T 2SNTacT: 3SknUL FAatnai.
lantact: Lt Tai.d Singr ML Chatrman

i*. Rajasthan Communications Ltd +0. Rajasthan Telematics
3 Kanakpura Inal. Area Pvt. Ltd

Lacakpura. caliour S0l Sl 27E, Inopplng Centres,
Tzl ¢ TET Ll TLelT: PCt3
R ¢ Iet-_ s Te: : LTIz 3
TooillTi ReAd,ZTrEl Tia w1 RTUfL .
Transredriverl, FrocutT: ETA H
Zats Mteoemns R
lametaeon: =D Zsianai.llietTors CanwasTt Sud
S s
-.. Ratasthan Telepnhone Industries +.. Set Telecommunication
Lta Pvt. Ltd
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Sew=de tinaia) Teletronics Ltd -—

. Y PN

ata Telecom Ltd ac.

SLiie Tower.Inc Faosos

L WEach T L EIe

Ntw DelRi 1l @13,

T=. P ma3aPe’

T.x : 231-71ad7

SIoacult: =PAEBK

cintact: K EBarasupraman:an
.0

Unitel Communication Ltd -

S, ZomRuUALITY CEntes, ShKeD,

hew Detni 110 017

Te. : 557410 SeSoLs

T.F : ©3:-62886 UTCL 1b

FiL3UcTt EFPABAL.FUSE Button
Teiepnones

CSATEITE b BT ilini. M-

Vebel Communication Indust- 50.

ries Ltd.

v

2 1, n N Mukneriee roaa.
Ca:cutta 700 001.

e : Zp-5S712

T.x : Wli-Zals

fax : P35-289i110
F:raauct: Eiectroniec Fush

gutton Telephones

czntact: S F Chatter i

Vebel Telematik Ltd

As Towers, Znd Fioor,

125/1 Fark Street,

Laicutta 709 217

—99405,290438

: P21-4760/021-4818
tlectronic Teleprinter

-

tact: £ Scinlvasan

14+

&S ti.loe.

FE.nE Tz ozl

Te. : le2ze Lzzl:
T s CEEl 21T Tio ..
rax : o lizlam
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TVS Electronics Ltd,
Javatakshmi £=tate.hkc.E
n3aAdowWs B3 Madrss sieide
Tel ! B319a5 ,0810L03
Tix P GBapa-PE TVEE IM
Froauct: Modems:. Ak Caras:
srapnic Zaros
contact: V A Ragnhu,Fresi.,
Uptron 'ndia Ltd
1, Ashoik Marg,
Fost box 213,
Lucknow & wel.
Tei : 31371a8i3t
TX : PEEE-Z19
Froguct: radlic ana Te.eco-
momunication =gp*
Contact: C P Jeoenl, m.D

Uebel Telecommunication
Iindustries Ltd

4 L S Canal West kcad
Caicutta 700 @15

Tel :

Tix : V2i-7657

Fax :

Froouct: Walkie-Taikie
Zets thand heid)
Valkie-Talule
SetsiMaoolie pn.:

Contact: D Bnattacharvvs
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INDONESIA

1. Pt.INTI Z. Pt.Radio Frequency
Ji. MoR., Tars 7 Coamauinl3atian
Bangunyg 48253 Ji. [r. Juanda a47a

=

(R'1

Tei s (®IZZ) 471853, S7841733 Bandung 42135

Tix +  28Zal  INTI 1A Te: s (922181235,

rax : (922) a7laaa 81876.3313S

Cgnatasr @ Zervanto r.2antosa Tlx s 3236 mILSU iA
Director : Fax : t922) 8772a

Froguct: Switcntiag equlpment Contact: Drs.oicky Turner
Transmission Egpctz. Directror
SB3.1 E3rth 3Station Proguet: VdAr-udF zarr,
Radlo Communication Racio Communi:=-
Egpt. Teiepnones atian =2p%.

Tei:ephcnes, Trans-
mission eaprt.

2. Pt. Elecktrindo Nusantara a. Pt. Global Communication
Ji. Yos sudarso SS. Sunter *. Meiavu Besar 1E
Jakarts - Utara Jakarta
T=1 : 492867, ablal Tet s Sl9laal
Tix ! BauPss3 Ertaca cantsct: A Zuglarcto
rax : 432728 Frocucrt: raclo <ommunic-
Zontact ¢ IR w.2 Bztbaet atisn espru.

Cirector 4dA YREF-UHF zZapz-.
Sfrzcuct : Iwitcning

Transmisston egpt

Zma,. Earth staticn

€. PFr. Compact Microwave Indonesia 5. Pt. Angkawidjaya Bina
v.. Narizcan Noc. 3a. Putra
Zan3uny Harmeoni Flaza Eiow
Fax : J.. Zurvaepranots o
AR Pl : 3.30%3
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Pt. Hartono Istana Electronics ia.
Ji, Aipga Tuson (.6,

{akarta
P2l

rax
Cantsct
rroduct :

Foo =
Su3paPs, SadS9ay
5485141

Fur iono

TVRG

Pt. Kwintercoms ie,
Ji, fLunkig Zahail 96
Jakarta

Tei i 3kPL36P, 383055k 7

dkPhanl, 35055KE
345168

iwah Hefman U
TVRO

Fax :

Pt. Dian WUahana 18.
Ji1. Batuceper No.7A

Jakarta
Tel

Fax

(821)3841451, 36014289
t¥21) 3528633

baiwih HB&AN

fRadio Coammuniaatlan
Eqpt.

~
T
o
o
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e

Ft.Altron Niagatamanussa
<. .RQ3 ESOII .M 3=
Jimanistls., focoar

Ty : ovmzy 51376

STax roiwey 21275
contact: M.Cnotru., 3
Froguct: TVRG

Pt. Dianamika Semesta

Ji. FPeniernihan
Jakarta 10219
Tei

Cantact
Froduct:

w
g

o

-

Pt.
Jl. Tirrtavasa Rava Se.
Jakarzta

Tel : 3a736d., 3603
5495700

rFax : 585393025

Contact: ir. Alriangga

CV Chatulistiwa
Jl. Jatiparu Rava

No. 56 A, Jaitarts
Tel t 373490,366252
Fax : 588113

Bastlansvah
TVRG.Radlio
Communication
tqpt. VHF-UHF
Eqpt.Walkie
Talkie,Cotin
Box Teiephone

Contact:
Product:

Pt.Dharma Dwitunggal

Utama

Prisma Kedova Piaza

Eiock Ai7-18,Jakarta

Tel : 1@2113841451,
3801936

Fax $ (BWZ1)382e53
Contact: F. Natnan
FProduct: Radio Communi-

cation egqpt.
VHF-UHF Eqpt.
Telephone Insts
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1. Pt. Firmansyah & Sons 9. Pt. Indisi .
Ji. Musi S Bk LT.3 Ji. Gatotr Subrorto 185
Jakarta gandunyg
Tel . 370342.371432 Tei s (9221411216, '
ontact: Bombam Zarnyoto 535665
Froduct: Radio Communication rax : (922) £709%6
Eapt.VHF -UHF Egpt. Coantact: ir.run sariito l
Jaikie Taikie & Product: VHF-UHF Egpt &
Modens Join Box teren-
hane '
l.. Pt.Mirusa Graha ZZ. Pt. Natela Corporation l
Ji. Gunter 32-33 Pusat Perkantoran
Jakar®a Puiomas
Tei : 3232737.8292988 Biock i/8. Ji.Ferintis I
rax $ 3291769 Femerde-ikaan, Jawkarza
Contact: Juiius Usman Tel : 4892211, a8%4330
Proguct: radic Communication rFax : 8391 7a '
egp~.VHF-UHF Egpt. Cantact: -
froduct: raaic Communica-
tion Egprt. '
VHE-URF EgQpt.
ZZ. Pt.Bumi Nusantara Srimaya Z<. Pt. Citra Kirana I
.. Biawk ijtung No.zZ pompi=i Fertrokoan
P, am3s Zich l
Ve, Ji.rerinsis hemes -
dARZEA. ~ Aawarta
s ¢ AEIReII.arEIEET ]
Tantzot deiman Susi. s
froaLon:! madlso Jommunl -
aLicn ZOpET. '
VHFE-UHF Eqpt.
3. Pt. Rajasa Hazanah Perkasa .. Pt.National Global l
J.. Fetaten ZafaT DL Ji.hava ZoZor K@
- 353573 Sancacia. cawar I
T : L3T, TahoSaz Te p W S3llaE
Saa : c_ Fax s 3 llaE
: Zucasiz JoannacT: lf.narclantd l
: FioadlT: T2iEncianes
_". Pt. Prima Citra Lazuwardi ZZ. Pt. Guna Elektro l
S, Manziga UYEi Baok A, Ji. mavam durui =
Y S TR L S EN CAawairns ML '
canar Tz LT lo T : LEvwia
- a. AP IATATT D e et I '
LT boSfvas Tl Fozzirn P P FU R S
e L L2 P A S o '
Countdg ... l




(%

[f]
[

145

Pt. Priosonic Utama Jaya . Pt. Wira Mustika lndan
Ji. Rampoa rave koo Ll Se. Stasng Timu:r hzolA,
2inTarc,Janarta. e 2230 caLmLTE U LIl
Tet t Favliozi T ¢ ozeTEe T
fontact: ir.iw3an Juansoa Taa T ozEU T s
Frogust: UFZ. Fowsr Zupp:w JonTast: Anmas Ivaris
Froouct: uFS.rower suzp:vy
Supreme Cable Mfg.Corpn. 2Z. Terang Kita (Tranka)
Pritgm e Jiv wRTEA JZRIA.
Ji.Gatah Mads 184, X S, Jaitarta
Jakarta F.0. box Zls3
Tel : 51ldaa Jakarta
Froduct: Cabie Tei : 3ufdbnag
contaczt: -
froguct: Cab:ie
Nikkatsu Electric Works 35. Pt. Dwi Tunggal Putra
Ji.Cimuncang 2IiE. Ji. Emdang Tanjung
Banaung No.s®, Surabava
Tei : 749008, 78888 Tei : (@#31ra4aB61,
Froduct: Cabie « 70851

Contact: Sugeng Arifin
Ffroduct: Radic commn.é&
VHr -UHF egpt.

Contd ...
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CHINA

China National Posts & 2.
Telecommunications

ingustsv Corpn PFT IO

23.¥tn Jie Kou Wal Da

cie Beiviag, -

.

E.& <hina 1Pew 33

Te. b Lals3ha IPlllaa-
18T, 2137

TiK s ZI9:18 BPTLIC Ik

rax : (36112014738

Zroduct: Poastail Communicaticn
Svstem. rascimiie
Egpt. T21e5hane 3&1s.
Sateilite Eggct.
Transmissica E3pt
Switching Egpr.Capies,
Fower suppiv.

ghanghai international Digital 4.

Teiepnone Sgprt Co. Ltz

Zhangnal Gong de Kin RE ZaS0.

Paost -ode - ZOvpTC

Te. : BBSltey

Tix : 335774 SIDTE In

Fax : 38827 7e

Sroauet 3 130X Dlaitas

TWwitIntlag TrSaucts

-1 N
c
-
o
e

Z 1 ecomnuni s
dus Ling 5.
2zng Jang.
cay :
FrociutT 1 RaQLL F3LiAL L ITC
FAEL V3Tl
Zhandong Cowitel Electronics Ltd
S, e RLE ZnhInT LIEL.
v LAt LT Inansiad Tlloilz
- L Jhlia SRV
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Shanghai Bell Telephone

Eqpt. Mfg.Co.Ltd
WESETEMC)
2C, Hetlan Road

.nanInatl.,

Cntna  ZPouTy

= f 5212900

Fax s 9l1-0el3d70l
feocduct: Switching

Systetm,rABX

Guang=hou Telecoma.Eqpt
SuanIznou Sivosd
Te! : S18838
Tixk : aa795 GPTTFR Il
Fax : Silass
Zantact: Mr.Chen Zn=n
Tian, Sr.M3x
rroauct: Transmisslion
Eqpr.Tei1=gracn
Swizicning Zagp
cetizai Flors
Communication,
Teieorinter.
VHF-UHF Zap:
Shen Zhen Peace Digital
Teiecommunications
.aguste JSoEn.
ZI. F.oocr.Bt22. It
JInszcruInion 2an
Tinance Cantee,.dnencnen
Jnina Zlzols
Tet ;o las il
Fax : Zanlly
SrcaucniTelsrnong, Jas, =
latzsrzned 4
iuuef”zscr: -
lLnT L. ESsT.
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TCL Teiecommunication Eqpt
Co.Ltd

aciznow Suane 2cng

-nla
2¢ 158
FPusn outton
Telepnones

1
¥
JC0uUs T

Vuhan Telecommunication
fower Supply Egpr.

as
Wwunan China

Tel s 331727
Tix : 4218 CPSEF CHN
rax : BIT7-Z33818
rroduct: Fower Supply ftor

Teiecom

Beljing Communication
tquipment Factory

S, Jiang Tai Lu.Beiiing,
cnina

Tei : 171722,171031-228
383

Canie : 81681

rax : Sp6 6891

Froguct: Microwsve Commn,
Fgpt.

Beijing Wire Communications

Plant.

314, Jiuxiangiao Rd
Chesovang District
Beliing - PC 1060016

Tel : 4361155,4361364
Fax : SpP06 621

Froduct: Automatic Tel.Exchanges.

Hubel Xiangfan Radio
Technology

Shengl koad,Outside to
South Door of Xiangyvang
Hubel

F.C 44y 021

Tel : 8588
Tix : 2477
Product: Moblie stn.Fixed

L Repeated Stn,

Transmission System

~rorcy or MET 1,Gutian No.l

[QL)

15.

17.

1560
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Beijing International
Switching Svstem Corpn.
(BLI3C

la,Jiu iian oad,

Beiiting -0ue1b LF.R

China

Tel : 4363132

rax : 4383123

rroduct: Fupiic IFC Tei.
Switching System

Panda Electronics Group
(FEG)
301, East Zhong Zhan Ra,

Naniing,

China 210 902,

Tel : aPwvB8sS

Tix : 34152 HRFNJ OCN

Fax ¢ (8825) 40530
Froduct: UPS, Transmitters,

Rec=ivers,
Satellite Commn.
Egpt, tMoblie
TGl. system

Jiangdu Wired Electrics
Factory of Jiangsu

32, Sanvuen Bridge k&
Jiangau .Jilangsu,

FCZZE 2UJ

Tel : S5Zad2
Froduct : Teiephones

China Tongguang
Electronics Corpn. (CTGC)
Tongguang Mansion
12,Nangzhanguan Nanla
Belting PC 1642

Froduct: Commn., Navigatlon
& Broadcasting system

Contd ...
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15. Fushun Radio Factory 13. Beijing Broadcasting eqpt

Yanji Rd. Xinfu, District Factory
Fusnan Provinca.China 23, Huangsi Street
Tei : 7214t fcheng District
Froduct : Radio Teiephong Betijlang, PC 190011
Svstems roduct:Broaacasting &
Tertevistion
Transmitting egpt
2¢. Benxi Communication Egqpt Co. Z.. Anshan Broadcasting Eqpt
Zijin rd. Benwi rian<
Liscning Frouwias NG. LZ3, 3 {nzsneng =a
Cntna Ansnan,Lliaaogntag rrovings
Ta: : 3a9sd <nina
Product: Teiecnone set3.<Tr0SS Tel i a3z23z2
530, ARToL@MITie TE:. rooagcT: Broaccasting L
swlton svstem Teie=vision éqp:
YHFE=-UHF dmitters

220 Liaaning KNn.a nadia Factary Z2. Changde Teiecommunication
€i18,hongkong Streex zgpt
U3ndong, wiaocaing Ticvliace ractoin
Zhina 4c.2. The Eas- Feopie K2
Tel ;o SZall Ihangae. nunap Fraovica2
Zeocuct: Wwire.ess T2i120n0ne sets Zhina  4lSdov
Tz : Llhes
rroguct: CICEsSBAar e epnc
1z
@me 2INTIS
Zachanles
Z4. Tianiin Electronic Vire & Z%. Suman Group Ltd
s3.3aisnigiac Ra
ShviE Teiting F.0 1oWOEL
.:3.\ H
Froount:
.o lioazmo
TiIx: lag. 2=
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END-USERS OF TELECOM EQUIPMENT

1.

Ministry of Communications -
Department of Teicommunications
Sanchas Bhavan

28, Ashok Road

New Deihi - 110 001

Tet : 3586958

Telex : 316174l

Mahanager Telephone Nigam Ltd 4.
Teiephone Bhavan

<nd Fioor, Coiaba

Bombay - 400 @0S

INDONESIA

Pt. Telekomunikasi Indonesia =.
Kantor Pusat
Ji. Jena. Gatai Zusrons S
FETE-T8 - N W= O
Tei : ZBI321
Teiex : 69761
rAK s SLB3Ell
Contact : Mr.Murvano

Deputy Lirectar tor

Services

CHINA

National Posts & Telecommunications
28, ¥in Wai Streecx
Beliilng - 18w 0z&
Cnina
Tei : Zov’S6ce
Te:ex ;o 2Zoly FTIC in
FAl s LBiaTas
Contact : Me. Zrang Ji. mD

152
Videsh Sanchar Nigam Ltd
Viagean Sanchar Bhavan "
M.5. Rosad, Forct
Eombav - 4d9 991
Tel : 27717%S
Teiex : 81i{11)Z429
Fax : 921 22)2046578

Mahanagar Telephone Nigam Ltd
Jeevan Bharati Tower

1124, Connaught Flace
New Deihi - 119 291
Tei 359912

M.F.Shukia,pmb

r.3.Naruia, g™ (7T

contacst
2cn!

Perusahaan Umum Telekommunikasi
(FERUMTEL :
Clsanggarung No, 2

w i

Sa3nduny - 4ellT
Teiex v Z35217 DIRKUG
FAX : aaB-9al






