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. POLITICAL, WCOROMIC AND TROWNOL 30ICAL MEBNBQULS TS
O BMPACTIRING TRIBCOMRMICATION BQUIPURNTS

DAitise; apd ecognom: relgtions

A typical fasture of the ecanomic development of
OUF age ir tne over growing contrituation of industry to the
SOOROBlc expansion, A natural resuit of this tendency (s
et the deve o, ity courtiles, i arder to accelerate theip
isdustris. growth, are striving to increase the percerntage
of the industrial investeents within the struycture of their
Aptions. ecoromy. Already their systematic economic actions,
ia order 'o increame considerstly the rate of their earlier
edtabliished rconomic development lead in any case to the
loss of the sociel, economic and political bslance pre-
vailing i the past, The unbalence for s short period has
Bno negat've «ffect on the national ecoromy, provided in a
ilong run 'hte ! miance cecomes reestablished and results in
& ecoromic structure of higher [evel, A8 a matter of these
considerat 1018 1' fo. oma that, from the ;oint of view of
seomon! - i.v¢ opme t, the economic object:ives mean o} timum
poasib! i1y, tut, If there are urgent needs, time may te the
erucia "actor, This .atter alternative of the possible
soonoml: s tiors e t» be fol.owed If there is a great risk
of preserv::y untalance for a tuo lo.g period, The social,
eoonomic and joiitical consequences of the economic actions
should, therefare, be evaiuated and scrutinized not only
in & short but amiso in a long run, in order to avoid any
ubressonat e ume of resources of which there is anyhow a
leek iu these nationa. economiesn,

It fol.ows, that the governments, forming the
eseenomic poiicy, particuiarly in developing countries, cannot
oeeupy & "leimmez faire” [position, since the results of
seonomic ections w!. ., in the loug run, react on them,
oven though these sctions be spontaneous,

Introdu-:ng & new Lranch of industry in the na-
Sienal economy demmnds extensive consideration of various

deeisive factores froe which it may be judged /i/ whether
the 20% industrial branch may, with reasonable efforts,
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be realized at all /ii/ how it fits the present structure
of the oconsidered national economy and, within this, that
of the industry /iii{/ wha. ;rinciples should creating this
new industrial activicy, The smaller a country is the more
crucial is the demanu for an industrial branch, the func-
tioning of which is guaranteed in a way that leads to the
desired economic objectives, Concerning bigger countries,
the functional conditions as well as the resources of the
country are less restricted, and, therefore, the conse-
quences of creating a new industrial branch may v-ry well
serve just, for instance, an increase in job possgibilities,
that is in itself a wusual must if the considered country
is either densely or highly populated,

Every country, desiring to establish a new
branch of industry, snould, for the sake of rational eco~
nomic activity, strictly define the economic objectives
for which the introduction of a new branch of industry is
to te realized.

From this it follows, that fundamental changes of
the national economy, its development, perspectives should
constantly be analysed and on this basis such branches of
industry might be initiated, whose right of existerce in
the national economy is secured and which serve the ef-
fective development and strengthening of the considered
economy,

In Table 1 we compare the performance condi-
tions of various industrial branches,

Relative figures are given with respect to those
of the telecommunication and vacuum industry, The table
reveals that next to precision ergineering, telecommuni-
cation forms the most labour-intensive gsection, and apart
from manpower it requires minimum efforts,
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Loed by aforesa::i « tves, lot we urvey she
@88 charecteristics affecting the entabiishment of & to-
lecommunication industeryy thoee whiech are the typical ones
end should be conmidered when starting this tnduetr sl
dranch, Recause af the number and variety of teierommunl-
cation products, represerted by a wide scope from t yplicai

8888 roduction tn the tndividusl production of smali series,
this study may serve mere.y as a scheme,

Prereguisites in technoiogy and ¢ couony

The growth of Jdemand for rroducts of teleecommm-
nication is correlated with the social sconomie development,
industrial progress, iife standards and netional inooms,
This growth of demand does not by itself motivete the need

for establishing telecommunication industry in any natiomal
economy,

Introducing telecommunication industry has its cer-
tain prerequisites to be warrsnted in order to realize
production plants, Firstly, because the developing countries
satisfy their needs for products by way of import until
the time when their economic facilities enable them to
shift to a more yprofitable way of production, replacing the
import e.g. buying production licences, In these latter
case telecommunication plants in a developing country are
typically put into operation far assembly work, based on

imported components which may in the future be replaced by
home-made products,

The prerequisites of developing telecommunication industry
are as follows:

a/ a sufficient size of the country with & pro-
per hive-market for the manufactured product s

b/ appropriate purchasing capacity of the popu-
lation;

¢/ avallability of the necessary investments

that are in a long run necessary for deve-

loping local telecommunication networks;
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&/ govervane: peiley, supperting the deveigp-
st of teo . s:amBuni ~atian Ladudtry,

8/ appreoprinis aveiiadility ~f rae wnterial ond

£/ o cnivting smehins ndustry and the gva!l-
Bhiilty o sther indulirisl Brenche s ne s0d-
mry far roapesvatiam,

The skove zrismria are firet s %e studied ehen
SURDIdoring the poewidility of setebiiohing teissommini e
VAOR, T™he nesxt jusetion ie 1/ Ohish of the tes mais ‘renches
18 Selocommin! ~eation industry hes the aoeet shance for
MM iiahae it ar “il/ cab Roth Branoches 4o S Buitanecudle
D0 Geveioped. Thewe 9o @Al Brenched Lo e ivcommunication
Aadustry are:

- the senufacturicg of redic and teieovision sets
and other geners. commtcial teiecommunt cation
products, and that of ;rofessiona. te s -0oGLle
eation squl mertn,

In countrirs wheres tecnnoiogy 1e uiderdeve ioped
the inciple of srep-by-ntep 'ndustrial estabiisheent should
b0 followed and, therefore, ' s reasonabie to start sith
She sanufactur ng of the aforesentioned rozgercia tele-
eommunication products for the following sdvartages:

- Wanufacturing of these products s less elebo=
rate, their technology, organizing iabour L@
easily acquired, an eoconomical! home production
oan more readily replace import;

=« Step-by-step specialication from sssembling
eomponents to complete production cen be more
resadily accomplished, capital investments
return within a shoarter period, Because of these
advantages foreign manufacturery prefer to
eatablish plants fcr the production of general
coumercial telecommunication products,
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Bocause of the compienity of prefessional tolo-
GERRLcation squipgent e, 1t is anly GurthOhiie Vo regte
Sueh an industry revided technolagieon: end ather 1 E eulie
AREeD srmt e thia o recome s basie Far isve oring wn
GRtOnBive ot i anml te scn@Mani c8’ i e neteary. “hie mpouid
B sMphaniced tureimm srvieenine tels - et e Lndultey
o, mminiy s’ -¢r s cgireering leve apmen: '@ cancerned,

M tndusirial reanct apecifisal oy Aamproveiats far o0 s
tabitahed cour-riee, Ohils the imgor? saving feat ire of any
Induetriniiation in & big cnuntry Wy re@sin predosinant
Shrough severas . ieeaden, wirk & rale ar ‘o altrie il et an
0Bk e it ained in & wBe COMEEY, AWy throughoat & shore
perisd, After on :nltinl period My indusivie! Erer ¢ create
o4 specifivn. ..y for MYiAE (BEATt in theee rountrles hat

$0 arTive o ar sxvorie’ie evel and han 8.0 ! s Toreign
MRrEete, ‘* e, trerefore, re svart ta tsve lap o frulsfyl
RPperat i e of poafessions e scooqBanl et lar lndulir ee
QRBhg hese ountries a' a isve ‘hat o sufficinnt fop

the stat . e ot erance 3f sconoei e, prodgct ion,

Ammt . foat irem of . roframt nim . te ecomBunlicat t @
Industry are ‘eohno oglcal com eFity, * g veriety and
DERer of the emplayed ¢ m;oretta sl des ces, and (ebo . if-
tonsuBitg rodu-tion, Trie (e'ter mas be mrar ir Table o/
These 4ata | ustrate that ‘here ‘o 2.:7 .ess oemint ity
0 (i troc e step=by-atep ird sirie, procedures, e,
it 15 0 sore a3 Mmoufacturing neconnary rom the
begirning, '« addition, & higher perce .‘age of the sorkers
Das to te higr .y oiied, and there ia of COLAPSe, 4 B8] =
organi:ed (rotuvtion necensary, Frovided pro uction ar-
Pives #t '1ia ieve] iy afrter too lotg tiee, production
COBtS wi . te deafinitely Ligher than 'home of Toreign
sanufecturers, This is the mair reason Whi.e foreign
eompanies dec ine from fluancing such product ion in deve-
loping countries, They prefer to have these [ rojects be
financed by the very country, The firet question that
generally arises 18, from what sources, by what ssthods
of socumulation should investments bu covered in spite of




capital short-comings.

The compulsion to economise capital is evident,
To scrutinize the rate of return of the capital is very
important., The return of investments, as far as domestical
investments are concerned, is, to a great extent, inf uenc-
ed by investment returm period /time of amortization/,.
The greater the pre:sure because of capital shortcomings
the greater attention ahould be pa'd to shortening the
return period, When establishing a plant with equipments
imported from abroad, the costs of the return period
have also to be calculated in foreighr currency, This is
not a complicacted procedure aince the foreign currency
gspent on equipping the new plant must be reckoned from the
saving of import /calculated in foreign currency too/ and
that saving presents itself after the plart begins its
work,

Rapid development in technology in our time sets
the task of creating the plants with up~to-date equipmentg,
A8 a matter of fact every plant cannot be equipped with
up~to—~date technology because of capital suncrtcominguy
however, efrorts should be made to solve this problem and

in the course of development find the way to employing
modern technology without any significant losses, From
this point of view there is a versatile opportunity for
the professioral telecommunication industry for replacing
ma.vfa turing devices by an increased number of manpower;
carrying out this procedure, however, care should be
taken not to impair the quality of the products, This
technique may be employed by countries having an excess
of manpower, But even in this case there should be an
appropriate technological level achieved in order to ac-
celerate the progress in national economy, Possibilities
of the nati-nal economy, the choice and the optimum
manutacturing capacity should be careful!ly studied, Con-
cerning general commercial telecommunication products

the first criterion of choice 18 the purchasing pcwer of
the population, On the other hand, as far as telecommuni-
cation equipments are concerned, the purpose should be to




produce equipments that satisfy vhe most important demands
of national economy and which, at the same time, ensure
stable production throughout a iong period,

In this respect telephon-exchanges stand ahead
of other telecommunication equipments with the advantaga
that relatively fewer ski'led workers are required, sub-
assemblies are mass-produced, development requirements are
relatively less urgent and a standard equipment type can
be manufactured throughout a longer period,

General criteria for production~planning are
a8 followsa:

a/ the quantity of production per yJear, based
on selling-possibilities at home and abroad
in the long-run;

b/ the possibility of obtaining components and
devices within the national economy or en-
suring import for a long period;

¢/ rational organization of productiong

d/ the impact of technology, productivity, ca-
pacity and investment of technological equip-
ments and the interrelations of these;

e/ energy /power/:

f/ transporting facilities;

g/ manpower and its qualificationj

h/ minimum demand of fixed and cu.rent assets;

1/ the possibility of develo:; ing the scheduled
plant at a minimum cost,

Besides production facilities within the plant,
plent size and geographical environment are also to be
taken into account,




Qpganizing production

After defining the product and the optimum
capacity of production, the technological-ecoromic gues-
tions of tne production orgarization have to te carefully
studlied, When dolng this ore should consiier atat lewree

of assembly work shouid ore ir'roduce a* ‘e v-ry Segine
ning, taking eoca. omy anl avallatle skl . .ed mar;o0w=r into
account, Essentia feature of this s’ iy 80ull " 8 rare-
ful defining of the manufacturing comple‘ereas to e gt=
tained in the course of the deve.opment, Hefore raising the
plant, a;;ropriate (egs. and financia. arransesan-s sreould
be made in order to assure continuous operstion in s .ong
Tuh,

The structure of the preduction (s defined ¥y
the following factors:

- The way of ioceting the mmnufscturirg Wnitey
time rejuired dy these unite for coap . eting
their producte, /Rejuiress s for la.our feree
and warufacturing egquipments,/

Table . presects the f.ow-chart of producing
wBits, /It iliustrates tecnnijues characteriz'ng » small
eries production of compisx 'elecomBunicel o equipment,/

The comulexity o0 *re :rodiet and i's techne-
legicel charecteristic f-atures *he prereq.isites for Bamn-
pOSer requiresents /the reed for treinirg srd the reguired
time/, and aiso for the sssemt (ing facilities reguired
for the producti.on, Particuiar attention m.st 'e paid te
storing-faciiities, proper orgeanization ~f contin.ous rew
saterial suppiy and wvarious sdditiocel facilities,

Then menufecturing teilecommurication e piipment e,
1t 18 not ressonatie, "ecrause of ecoromy, to stert sert
ORly in ar assemtiirs ; 4, [t |8 more advantegeosus to

have aiso & numcer of preceeding ;rocedures, rejuiring,
bomever, oniy moderate sail. from the .atour force to b
omployed, Table 3 shiows @ typicei flow-.chart used in toe
lecommunicetion equipment manufectariag,
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Typical relative time needed by the various
senufacturing units is in per cents as followss

- automatic machine-tools l,0
- turret machines 0,9
- drilling machines 1,9
- mil!ling machines 1,0
- cold pressing machines 1,4
- locksmith work 5.8
- electro-piating and polishing 1,6
- painting 4,7
- plastic material production 5,2
-~ assembling 76,5

Total: loo,0

Provided there is an adequate annual volume of
production, mass-produced elements are manufectured in
the work-shops for mass-production, while elements re-—
quiring either piece production or special knowledge,
are manufactured in a separate shop /Table 3, section 9/,




Sie_reeuirements for e typical product

At companies manufacturing telecommunicstion
SQuipments, the capacity requirements and the number of
werkers sre, usuaily, derived from the time needed for
the menutw. uring of a typical /average/ product,

This techno.oglca., economic index is given by
the firm issuing the | :cerce and know-how, This standard
Sime has to he carefu..y studied and adapted to the local
facilities, ; ant features ard technology to be employed,
Bnowing the s-andard time one may figure the necessary
#Bount of the equipments anl the number of warkers needed
for the scheduied production,

The working hours per week to be dletermined ao-
eording to the law and conventions of the country. It 1is
Wual to have 42-48 hours per week,

The rnumber of shifts are defined by considering
the availatility of manpower and the cost of equipments,
The average situs' ion in 'elecommunication industry is
to have about . /. shift, As a general rule expensive
mechines ard equirme:'9 should te operated in three shifts,
This 18 the ressonabtle course, Full day losses per year
should be subtracted because of holidays., Time 1losses
because of machine repairs should also be taken ‘nto ac-
count,

The foli.owing table gives a typical example
for this schedule. Annual schedule: 24 hrs x 365 day =

= 8760 hrs; loo X.
8tandard working time Losses according to the
schedule
8 hours x 2 ahifts x /free shifts, cessation
X 306 days = 4896 hrs 56 % of work, free days, holi-
days/
3864 hrs 44 %
Nouinal working time So % Additional losses

/absence of equipment,
accessories, repairs/

62
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Basic working time 45 % Losses within a shif:

/according to Reasuremants/
2 X
Effective working time Useless work /deviation
43 % from technology, faulty
product/
<3

Technological time 4o % Maintenance of machines

/setting, oiling, test

run/ e
Machine-time 20 % Secondary time /starting
and stopping machines,
quality control and other
handworks while the machine
is out of work/

208

Materials and components required

Telecommunication products and equipment are,
insofar as use of material ig concerned, characterized

by relatively small quantities but by a great variance

and demand for special quality, To specify thims variance

of materiale for telecommunication products in detail

is extremely difficult within the freme of the presernt
study since the constituents of the products are sulti-
fold and complicated, For the Sake of {llustretion, we nede

some of the factors influencing the variance, cholce
and quantity of the materialj

-~ type and design o0° the particular product,
- technological leve! of the product /0.8t

using vacuuam tubes, transistors, irtegrated
circuits, coils, ete,/,

- designs requiring special meteriels,
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o gentrictions inveived by messures for
iacreasing 're productivity /using stripe
Sxteria. i(nstead o [.etes, ro..ed screws
tratead o7 :u* ecvews, e°c./.

In sptite of *he 41fflcu.%les descrided, the
Outher has couri .ed scme 1a'e, concearning the use of g
Serials ir 'he te . e-hmmu iretion lndustry, for the [ure
Ppo88 of & firet erientation,

faaatitz of sowe
tren ceastings 0,29
Pellied stee, S 8
Pe.iod stee. tudee 1,20
otee. ;ia‘e 21,3
Dot rei.¢! steel dare o7
Stee. “ar irewm 1,09
otee. ar, ~=.4 relied °,9
eeid ro. . ol s'ee. etrip 2,19
0ld irewr e'es. ‘ubde o,
Po.l0d eco; er ,roducte 0,49
00l2 rs..e1 rene 2,29
drewn 024 ra..01 ‘renss prefuete ¢,8Y
eeld re. +4 3in: predatte e, 9
eleminism discun 0 4 cattings 0,00
other s..mirlie srodacty 1,8
eepper end irsrse seetings 0,0
tin-.00d4 0o tleor (¥ )
resioter e wires o, 0!
eopper vires 1,52
basic materie.o for plasties 3,00
*isetie T2..0, ploted .9
peisie l’h
Se.faric .14 o
Surtietis ocid 0,50
pervefine, vessline o, 08

e 00%en 0,0




peper and cardboard 6,02
packing paper 2160
woodennare 25,40 /9/

The  reviously enumersted se'er!als amount to
=15 8 of tnre materia. cost, Specific quality iemands
prosent ‘hemse ves in connection #ith materia.s serving
toelecommunice’ ion [ ur;o08es, Such sre: zagne’ [ C materials
for ‘ransforwsrs ete,, s.ring aatecria.s, wires an! calt [eg,
Of the 8'ter "800 a yres® variety (8 requiredl, Within
the very same s'’e o varia*.on of B-lo can he Torandy vae
riousiy Lus..a'ed /ename! . 0d, si .2~ or cotton-insu. nted
eires, ete,/,

A signifi-an® [art of the co8* 0% '+  ~ommulle
eatien products is forme! 'y semi-gonductors, R siements,
ery tais for fi ters ard osci .atars 3 var ous sorte,
of recious rerta g /#5.1, #s..ver, palisdium/ arl other
Mporierta, The rumter of the reeded types of ~mponents
9 Buch trat eve tre leve .gpel zountries 4-. ' he 2 CO~
BOMica. way *5  rod.ce every resded ty.e of "rem, CountPies
Oith f+® raw me *sr a2 3 ‘ar rod,-e e ecomm sl
prod.-ts w!'r satiatactory ecoromical effect Y recup
iag active arul ;asaive -omjorents from o'her crwntries,

IS @8~ o7 ur trat the reguired semiore '8 care' we (PO
Gured on the Wsrwe' zromer, !B thAa' case ' g soeetimes
e¥pediont t5 molify the des'g |+ order tra* & ¢y Bt
oL Bupi .y ennud te facillitatel, wearing ir sini, hewever,
hat the quailty of the yroduct should net be affectod
boyend the (inits cheven,




Prodlems of labour forces and their training

Teiecommunication is & highly labour consuming
branch of industry. In the course of production the tech-
nological and organizational complexity grows, The most
qualified labour force is needed for the final test of
the end-prcduct, There is also a conslderable number of
learned labour-forcesneeded in tool-making ani repair-
maintenance,

Below we present some data concerning the la-
bour force in telecommunication-equipmen:s manufacturing,

Product

Denosminstian Bquipment Transmission High-
for tele-~ equipment power
phone~ radio-
exchanges trang-

mitters
L
1 a 5 “
L

1. Total num v of loo, 00 lo0, 00 '00,00
wO kers

2, from these:
skilled workers 29,60 34,80 70,80

3. Bhare of the most
important trades |
/from 1/ |
turner h?? 2,” 5’9‘3
siller 9 2,10 1,32
lockmaith, fit'er 4,73 b P 8,61
aetal-yolilsher 0,21 0,4} 1,32
@oivanizer 6,53 0,26 0,88
oo lder 0,2% 0,36 0,22
electro.aechantieion 8,0 19,80 18,10
Wechasn ¢ 4,00 16,20 ‘l,00
t00 . ~@aer 2,% 2,55 2,00
electricion 0,7¢ 0,00 0,80

W ‘*“ '!‘5 ““
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4, The rate of women |
workers /from 1/ 63,40 95,50 30,70

The rate of skilled workers and women workers
indicates the degree of mass—-character in the var‘ous branches
of manufacturing,

The above date show that wheri orgsnizing prod-
uction the most important "eatures concerning labour-force
are:

~ the need for a small number of trained labour-
force at the start of the production,

= care should be taken that when expanding prod-
uction capacity the facilities for the con-
tinuous training of skilled workers should be
provided,

Similarly, we must acquire technicians, and
persons with engineering education, Other personne] /ad-
winistrational, duxiliary/ must be *rained in order to

guarantee the uezired state of organ.:zation and management
in this highly .abour absorbing btranch of industry,

Other essential aspects of production

A8 we have already pointed out, when introducing
the production of telecommunication equipments, it ig
practical to start simultaneously with the production of
certain components, The provision of general and Specia.
tools neaded for unbroken production should carefully he
attended to, For this purpose permanent supply should be
ensured by contracts until the tool-making base of the new
piant is in 8 position to do this work itseelf, The provision
of capital should be continuously ensured until the plan-
ned capacity is completely deve Loped,




Introduction of small and single-purpose ma-
chinery in order to improve productivity should be care—
fully studied together with the party l1ssuing the manu-
facturing license, and decision should be made on the
basis of technological and economical considerations, viz,
which means are actually needed or not needed in the plant,
This consideration is motivated by reascns of economical
capital investment,

Choosing the site of the plant

When choosing the site for the manufacturing
plant, many aspects have to be considered,

The site for the plant should not be choosen
purely from ‘he stand-point of the plant itself, but na-—
tional economica! aspects of local industrial development
should also be taken into consideration. Therefore it is
desirable, when establishing a new plant in developing
countries, to analyse a!l rresent and future social, eco-
nomic and politica! !mpacts, Telecommunication manufact-
uring plants do not differ in this respect from other kinds
of industri °~ plants. Their consumption of power is ge—
nerally somewhat less than in the case of Some other
kinds of industries, However the surroundings of the plant
should not be unduly noisy, dirty and airless, In consi-
deration of the aforesaid, it is of advantage to establish
the telecommunication plant in the vicinity of an indus-~
trial centre, This would present a good chance for employ-
ing women, Sett.ing in the vicinity of a greater sett]le-
ment would reduce the need for incidental investments,

Before adapting a final decision it is advisable
to prepare at least two possible investment projects com-
pletely with all technological-economic calculations,
However, the most economical solution is not a'ways the
most favorable in respect of general national amsg,

In the case of choosing for the interests of
national economy a less advantageous site, it is advis-
able to ask aid from the government in some form, in order
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to compensate the disadvantages by appropriate legal and
economic facilities,

The comparison between the different solu~
tions 18 to be carried out in two stages, In the first
stage the most essential requirements should be scrutinized;
the sites should be compared and those that seem suitable
Bhould be selected. Then the gelec-ed sites sahould bve
compared in more detail on the tas.s of investment and
production costs,

In comparing several alternatives the usual
course is to consider the following circumstances:

a/ the ccsts of preparing the plece of ground
for building:
- the size, relief, slope of the land,
= Quality of soil, subsoi!, etc,,
=~ cost of clearing the piece of ground from
older buildings, if any,

b/ factors concerning tne operation of the estab-
lishment:
- economic, social and cultural conditions
necesssry for the labour force,
= cost of transportation of raw materials
and products needed,

¢/ factors influencing the necessary incidental

investments:

- distance from housing centres, cost of
establishing new housing centres,

-~ sanitary conditions of the environment
and the necessary social investments,

- the public utilities available /water, gas,
power, etc,/ and the costs of their ex-
tension, if needed,

When selec:ing the site of the plant the possibi-
11ty of future extensions should also be kept in mind,




IT. E.IRCTION OF TELECOMMUN. ATION EQU I PEENT

Selection of the equi;ments to te Ba ufactured

Telecommuricition ej.iirmen’ s are i roduced in an
extremely wide ranyse of assortments, teginnirz from those
of the sim;les* mears of old times up to the most zodern
equipments using space communication, [t s, therefore,
no light matter to ieciie what equipments shou.d ‘re
manufactured at the start, in s giver country, [*' !8 fofe
pedient to select the type of equliment most suitarle
for manufacturing in the givan country, ty ap;lying the
princi;le of exciusion, This principle imp.ies, that*
taking the wide ran-e ot equirments, we decide what
equipments should nct be *aken into corsideration for
manufacturing under the givern local conditions,

"vpes of equipments, which cannot be decidedly
excluded should undergo a more detailed examination and
the selection may be narrowed by interactions so a final
decision will be reached, concerning the family of
products most suitatle to start with when building up a
telecommunication industry,

We cannot review here the full scale of tele~
commun.cation equipments but can present some example
as an {llustration of the above explained method,

Radio transmitters

Such equipments are produced one at a time or
in quite sma:! series, Expensive parts of a great variety
are needed, the production of which in small quantities
is quite uneconomical and which therefore BuSt be bought
elsewhere., Assemtling radio transmitters is lone chiefly
by highly skilled mechaniclans and ®easuring equipment
of high precision is needed,.

Production of radio transmitters under such
conditions i{s therefore only possib.e in close cooperation
with a concern issuing s lilcense and €iving permanent atd
for making use of the newest technoiogical improvements,
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It Lo o genereiiy recagnioed foct that the
Preduction of trensmi‘''rg equipment is feostitle mly
ohen end ehere 'he [roductior of Fecelving sn's has 8.~
ready reacred s certeln j.sntitat!ve and 38 .itaive
leve},

iranssiseion rquirments reguire a rrest variety
of components, These comgorents apre mrulfectured {n sedew
rete, but so08* .y ir small series, The production ard contpe}
require s high legree of tnstrusertation,

The scipe of rransaieelor *Elipme-t ts wide,

Thore are equipmer’'s *rarsni’ting *re informa’: o vae /i/
opon w'~+s .ines and s’ . o8 /i), redioreiny .inae /1 ./,
and /iv/ ommunicatior m'e ites, The Siiilcation fae =
litles of the ejui w1’y are, therefore, very 1iffearen’,
The cholice of the PlLDEert tyre s (0l uereed Ey the riilde
bYer of transmissior circui's %o he used fong s giver
route, Incressi e of *he vo.ume of Bass—prod. s or, e
skilled, or semi-sik!!.ed woruers ~s- :e en, .oved, [ro-
vided that there is & wse. .-'re ned rechnica. 8'aff sveile
adble,

For the adap*atior of new equlimernts to the

locel manufacturing coudit.ons s considersy le engineering
staff is indispersat.e,

Zelephone—equipments

For te.eprone equipments, the ;reduetion of o
great number of iden’.ca. components is goasreally re-
Quired, togetner with a Lig requiresent for toois, A
large amount of iron end non-ferrous meteris.s is needed

But st the same time the sorte of {rems to be inparted
are less,

For te.ephone—ex.“anges on.y s few typen of
components are o te ;reducel, Fer the productiem of
exchanges such sater sl end iimited iadour-conts are
Beoded. Predominantly semi-ouiiled ladeur, & fever nusher
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OF ohii.ed verters with o thorougn knowledge of the
toehmoliogy, and fins.'y, o re.atively small number of
Blghly @ue.ified soruere and ‘technical staff are eRp loy=-
ol,

Te.e none euc arges car te c.ass.fled according
$0 4ifferes (0inte o' v -w, Jirnce it i® no’ our intention
8 emter irt5 8 £, . 1 5 .$3.3 of this [ro! ~m, we shall
JOBt eniis moms 'y e o 4. nanges from the viewpoint
of 9. rirs 0 smery ard TOntrolL equiiments, The fol-
lowing sye'ens are o in.y umed,

The heart of these eysteas is s switch, the
BOVedie part of erich ts ste;ed by operating and releas-
Iag of 0 ¢ .rcr, Thess systens require s re atively great
OBoant of mair srarce, ‘he switches are mechanicajly
siressed ant 1 very good j4ailty of materia i3 needed,
Pt at the same tige tre eystem des'gn 13 simple, the
€lreuitry .o sany te understand and, as a result of these
foctere, or y ro.t ' re wora . g reqgiired from the meintain-
Lhg pereonre .,

‘n Rotary Systess the soving part of tle switches
10 reta’ed, ratrer then stepped, Therefore the energy re=
Quiremsnt fer the rerested ste;ptng of the switch is
olisine’ed, dut permanent retation ig used,

‘Tisat.r eystess are cemsideored to de BOTY® UP=t O~
«date oystens, "re motiom of the crossdbas switeh 1g similar
86 thet of ‘ne reiays used for operating these switches,
The ms'r'eare rej.ired nere .8 far leas then with the
PEOVious.y 80’ oned ystens. “he vroduction of the cross-
B8r ow . % :hes i re.stive.y simpie, byt “equires high pre-
¢lviom, Their fe-'ime .8 g8neTa..y higher but the con-
trei cirevite sre sare 11ff1cu.t t0 survey, Proa the mmip~

teining peree re. sain.y eilectrice. retner than sechanical
ohi.. te reguired,
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Crossbar exchanges with electronic control

In another type of crossbar exchanges, the ahove
mentioned crossbar switches are used, but they are elec-
trically controlled., In the production of these equipments
e.ectronic components /semi-conductors, ferrites, RCL
elements/ have a great significence and producticn is to
be extended by technological processes previously not
used, Maintenance requirement is lower, Life-time is
longer but better training is required from the produc-
tion, as wel! as the operating personnel,

Electronic exchanges

Electronic exchanges are still at the stage
of development, They are considered to represent the most |
advanced system, Their production involves high precision,
& high grade o Instrumentation, many skilled workers
and a large engineerin. staff, Maintenance, on the contrary,
requires minimal staff but of a high degree of techno-
logical knowledge,

Influence of existing economic and technological
environment

The existing economic and technological en-
vironmeat of a given country determines in many ways
the equipments to be produced, From this point of view,
in addition to the atove stated principles, it [s desir-
able to study the characteristics and range of the ex-
changes being manufactured andi operated in the given
country., When the national telephone network is not
uniform, it is a matter of interest what quantity of
the various types of exchanges is being operated in the
country., in preparing a declsion, the sources of material
avai _able should be taken into consideration as well
as the possibilities of the training of speclalists, It
is important and should, therefore, be carefully

analysed how would the geographical conditions effect
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the development of & uriform communication network,
Different networks are necced, if a large area of the
gountry is desert, or if there are rivers and lakes

in the country or if it is covered bty mountains, Another
factor is the density of porulation, the localization
of industria! centres, the trend and general level of
internationa. relations,

Relation between equirment production and the opera-
tional aspects of the manufactured equipments

For adortion to home production, an equipment
suitable to the nat ona: requirements of the country
should be choser., ‘roduction should te organized in
conformity with iocal possibilities,

Specialists for starting the production can pPOBS=—
8ibly be taken over from available equipments bei: g operat-—
ed, but in the course of development personne. needed
for operating the plant  will have to be trained and puat
to the user’s disposai by the facto.y, Since the fac—
tory is at the early Stares of the production making
efforts to satisfy, in the first place, home needs,
care must be take' that experiences gained in the course
of operation should Systematically be returned to the
producing factory for raising and improving the quality
of the production,

In some cases production and operation by

the same company may te practical, especially in deve—
loping countries, This case should be compared with

the expected results of independent production and the
most suitable form should be chosen, Before choosing
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the system to be adopted for hose proeduction, 1t sheuld
be investigated what restrictions, cordit ors snd ersts
are connected wi*h the righ* of [roductior snd shag
technological, economic, financia., ete, assin s ce in
the party, issuing the ilicense, wi! . ing te 4 40Pt aue,
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Beverthe.ess often the second methed s chosen,
Lf on exieting reietive.y iarge ; .ant sdopts some rew
prodaet for manulactuiring, viz, in *hat case it -a se
preosumed that a4t 're cegirslrg oriy s sma.l capital ‘ne
vesteent 18 reelal, articy.srly {? productinn ‘e
§tu® or s re*her ema  s-m.e, 'ts financia. o “.or will
Ofalic the enteryrises 'o Lesr ‘he additional burden, caused
%y tering 4 'ris rnew tLranch of vroduction, in the hope
te treresase Lte [rofi’ts (n the future,

If, on the other hind, the production is to
%0 realized in en ares where -~onditions and ski.! of
iadustris. worik are sti il underdeveloped, it ia more
prectics. to Legin with assemb!ing btought units and
tomponerts, Aftervards production can graduall!y be ex-
tended to sanufarturing also sub-urnits and components,
In this case nowever, it must e kept in mind that a
eonsiderat e need for component {mport presents ‘tsel?’
But LT *his is assured, productior will be enabled at
@R eAriy time, ard its extension to the production of
8ll perts wii. be ;onsit.e later,

In developlng coun‘ries, therefore, usually
enly the local assembiiy of ilaported components ig perw
forwmed and the produced equipments are put into ope-
setion in the first period, For this orocedure it is
often necessary to have the help of experts from the
company, which gives the manufacturing !icense and de-
livers the documentations, Such cooperation i3 in all
cases very useful, also for the training of the staff,
Isport of measuring instruments, special and machine
toois are needed at first for the assembling operations,
the cabling and the fina. control, and, in addition,
@lso for the production of the componsnts at a later
stage. Bpecial instrumentation and single-purpose ma-
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chines, not commercially available, must often be pro-
vided and a deciaion 13 also necessary about the making
of such objJects at the plant itself,

Beyond the aspects already dealt with when
considering labour force it i{s worth to mention that,
If there is already in the country a developed industry
for aass production, but it {8 difficult to vrovide tne
necessary foreign exchange for the import of COmpOre nts,
it may te useful to start component manufacturing in
spite of the disadvantages formed bty the larger capital
investments needed in that case. [n this case, time ig
also gained to train the labour force for the more COlt=
plicated operations of assembly and fina? measuremets,
for which a highly skilled staff i3 needed,

[n planning the escalation of production it is
necessary to consider what number of workers will te
required at each phase, and what number of them will
be available, If & large, well s«illed labour force
1s at our disposal, it may be desirable to accelerate
the process of developing the production,

In developing a new branch of production 1t
may be useful to cooperate with a'ready ex:igting inland
companies for procuring some kinds of the components,
This would relieve the enterprise adopting the new
branch of production, from some rart of 1ts technological,
produactiona. and financial burdens., For instance, {f
there is already a plant producing ceramics and ready
to produce resistors, this should be taken also into
consideration,

On the capacity and technological level of
manufacturing

It is of relevance to consider at what techo-
logical level should, in the course of the industrial
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progress, the various manufacturing periods be realized,

We iliustrate tnis by an example in telephone-
exchange man -turing, We.dine of cabelforms for te-
lephone—exchanye sub-ausemb..=3 is a very latour-cons.m-
ing procedure, Tris operation is a* the company, {ssuing
the documentation, usually carried ou* by automatic ma=-
chines, because of the nigh wages and shortave in manw
power, .t i8 however ro* i{ndisypensable that tre recely-
ing compeny shouid aiso employ an automatin~ process (f
enough labour force is at hand, since manua. work may
be as favoratle .1 wil. rot result in an increase of the
costs of the fina. product, This technoiogical process
is not only examp.e and it 1s therefore worth to carefyle
ly consider not just the tam;orary steps of the techno-
logical development but aiso the technologica! leve. to
be introduced at eacn step,

How the p.anned capacity affects the manner of

productior

The apiropriate tecnnique of production de-
pends on the ex'ernt of producttiorn capa~ity, Wher. manufact=
uring tele; hore exchanves of 20,000, 1000, 00,000 er
ever. more ‘e.ephone iires, 4iftferent tecnniques are ap-
propriate, According to experience, sanufscturing u4p
to about 50,000 lines per year from unit Assemb.y to
final tests can be performed in a sing.~ workshop, But
when manufacturing 100,000 or 200,000 iires per year
it 18 reasonatle to mount gome sub-assent . ies, such as
relays and machines, in one workshop, and the rest of
the sub-sssenl lies as wel. as the assem>.ing and tests
of the final ;roduct in additional sorkshops,

Whern marufacturing more than cOC, 000 |ines,
8 further sub-division of sanufacturing ari assemd ling
18 needed according to the avaiiable aarnpower and to
local cocnditions, The particular sub-div:sion should de

specified after a detailed study of the whole sltustiom,
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IV PRODUCTION PREREQUISITES

bour=force

[nvestigating the various phases of production,
we find that need for labour force is preser*irng & rather
varying picture when various systema of *ele nonm—ey-
changes are compared, For the prev.ous!y defired ®our
exchange sys'ems we may es . imate tne manpower rieeded
in the variosus stages of _roduction from the Yoo owing
tab.e, which ~>n'ains rounded average va..es, 'ecause the
necessary latour force 1e;-nis a.mo0, wore or .a88, on
WAny other circumstances,

Isems Rotary Crosadar s:;ac:%?r exchan;. o8
exchan~ with with ejesctro-
ges siectronic wechanicel contrel

contrel
heours boure : 4
bours
1 2 3 & s
preseing 12ee looe 1600 foo
silling o0 »e a0 los
sutematic tecls loee L 6o leo0s

turret lothe 7ee lee 00 ‘00

bering 700 See T7ee Sow

finishing L lee 00 200

locammith e %00 Moo s

oot ing lee - lee -

plastice See 1900 50e 1500

s chonl lens vore b lesse leee Teo

Aspeee ;. ing

owitehen - 000 700 Fg "

relaye “Jeo L ee e

other doviess b Goo Leee 700




1 2 3 Y p
oadling lleo 2800 ray 4500
final assembly llo00 loe lle0e 7e00
Lamtrol
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These are approximate figures and it should
be kept in view that lighting depends to a large extent
from the building locating the shop and motor power from
the extert of tne planned cooperation, Painting shops,
galvanizing shops may use other sources of power, On the
basis of the figures, presenting the consumption per day,
the required capacity of power sup; ly can te determined,
Depending on local ccnditions peak consumption can be

expected during 6 hours in case of an & nour working day
and during this time 70-80 % of the 24 hour consumption
should be covered /with the exceotion of lighting/,
Lighting consumption depends on the climatic conditions
and the number of shifts. The power supply can be plan-
ned only after the locality of the establishment has been
chosen,

Workshop ares

The order of magnitude of the nece ssary area
may be derived from the estimated production hours, Start-
ing from the facts, dealt with earlier — considering the
needed labour force ir average production hours - the
area can be derived from the following estimatess
/% per worker/

Pressing shop

milling shop

automatic-tools shop

lathing shop

boring shop

repair shop

locksu’th shop 1
mecision tool shop

fitting and cabling

finishing 1
electrical tests 11
plastics shop 10

30O FOOOOODOOD®

Areas for the painting and electroplating work-
shops are herein not included, E,g. for the manufacturing
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of telephone-exchange equipment of adout 1IN0,000 - g
& surfaocs of about 70 000 ¢ should bde slectropleted asd
180 OOC # should be painted. About 7C workers are fie 80 e
sary for the electro-; iating ara 60 warsars =ore Far thre

p‘intinso

The necessary ares for the @iecty - .atirg shep
is adbout 600 ¥ that Tor the painting shop B & in came

of & three-shift ;roductior,

In addition to the snumerated 8hoyp areas there

are, of course, a.30 I.irther requiremen‘s s.ct as apes
for roads, offices etc, Por orlentat.on in this - neet
We present here the total ares needed faor ;rod.. iig GBw
changes with a,proximately 100,000 telephone lines, This
area includes also that necesssry for engineering and

development,

IYpical data

Actual production area %,0%
Additional area required for
sanufacturing 9,5 %
Total production area 33,5 %
Area for stores 8,5 %
Office area 7,2 %

Bathes, dressing and restroomss 9,3 %
Social provisions within

the plant 4,59
Additional areas 31,0 8

Total /for an average of
1,5 shity/ 100,0 8

Based on the previous considerstions end teking
acoount of local circumsteances one msy estimate the teotel
investment costs of the plsnt to bde entadlished,
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Ve TRIXIVIES OF PLANT L41-OX7

Raving :orettered o. | of oreotentioned ae ot i ens
Intiading the orsl camditione, the neEt etep is te :lem
ShO lap-out of the : iart 1 @ way thet Affers 'he nest
Poamidiiities far the 2otire | lart & 1 aioe Tor a!| of
190 parte, Tre ers. e menufecturive setivity L8 inflLenced
By e sr-out<pits and therefare, o numter of lay-out
S ROWRS o2 .. 1 Ne carsilerel Lr order 'o Arrive at a so-
letien thet (s “o9t @uited to @i the Pegquirements of
the Lnvestes ' g:d *echro.agy eaegesto of senufact iring,
Comeorning the ay-0u’ [is" the fc. .oeing principies
e .d ve tomnr 'rro gezount)

8/ the ocation of dulidinge and es'at.ishments
@houid of‘er most esconomi-e. 'ransportation
possitilitions for see:- anl fire | products,
Soeording o the routing 1efined bty the sube
B quent technologlice. ,rocedures,

8/ sumiiiary shops, stores, power sta‘ions should

be located resr the main sorgshors,

raiiroads snoull be near for r- romica. 'rense

periat on

&/ the trerspor’ of workers sho.id e orgariized
8leng the shortest disterce from their houge
Ang to the ;.ant, avolding as far as [ossible
erossirg s,

o/ mserumovs, plante with simiiar sariitary, fire-
protection, [ower-consumption and rransport
requiremer s srould, If (ossitie, be located
Bear to eacr other, The majority of the
ops shouid be Eept free of gases and dust,

£/ the iocatior of the plant should make further
extensionas possibdle,

@/ improvements shouid be [ossible in al! btranches
of technology,

A/ let the ;lant to be bullt in o pleasant en-
vircament and under conditions that are sost
appropriate for its senufacturing activity,

R
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Preduction of mal!l sudb-essemblies should be
CEBGatTeted (n so-calied ailxed assembly-shops, where
@peeific mmnufacturing operationa can te carried oyt
O1ther manually or by using machines, Some mass—-produced
Sudassentiies, ¢,.g,.- relays, should he cox.leted ‘n a
oingle worxshop. Components, of course, stouid be pro-
vided by separate component-workshc;s,

Supplement 7/a-b 1llustrates a typlcal lay-out
of & manufacturing plant for telephone exchanges with
30,000 lines/year, With :he growth of production, the
besic structure wiil not change, spart from the sub-
division of some of the manufecturing units,




VI. BUMMARY

It i8s necessary to emphasize once more, that
creation of a telecommunication industry in a developing
country may offer definite advantages to the country, bat
1t may also raise difficulties if ail prerequisites had
not been appropriately taken into account, In this report
we emphasized that technological and economic requirements
of operating a telecommunication plant may be defined
only if the specific features of the considered products
are fully known and the production technology is chogen,

In this study we have, therefore, confirmed
ourselves only to some specific topics within the tele-
communication industry., We have, however, tried to show
that under given circumstances it is practical to create
such an industrial activity. This study is not concerned
with gaenera. topics in technology, economy, finance and
labour training that are cbviously well known in develop-
ing countries, actually buiiding up new industries, We have
not dealt with particulsr features of telecommunicar ion
industry, viz. that of engineering and development, Ex-
perts in the considereg deve.ioping country have to congult
this topic carefully with the deliverer of the manufactur—~
ing licence or know-how, taking all aspects of the market,
and the technologica! possibilities into account,

Telecommunication industry is usually called
8 "key industry™., This reflects the fact that equipments
produced by this vervy industry directly contribute to the
developm nt of the infrastructure of the national economy
and via this have a definige impact on relevant political,
military, social, demographic and economic conditions,
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Supplewect 2/g

¢ _®snufact .ring

/%0 ooo lines per year/

Store

Plastics shop
Locksmith shop
Pressing machine shep
Cutting machines
8tore

Blectroplating
Painting shop

Store

Cable-shop

Store

Switching sachine assembly
Assembly sghop

Store

Relay asseasly shop
Store

Panel assemdly shop
Btore

S.are

Pinal assesmdly
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Supplement 2 4

fshems of rotary exchange manufaciuring
/50 000 lines per year/
i
i Btore 12 Panel assembly shop
2 Plastics shop 13 Cable shop
3 Locksmith shop 14 Store
L 3 Pressing shop 15 Switching machine shop
5 Cutting shop 16 Assembly shop
6 Store 1?7 Store
7 Electroplating 18 Heiay assembly shop
8 Painting shop 19 Store
9 8tore 20 Store
lo PFinal assemwmbly 21 Pina! assembly
11 Store
Key to signe:
Continuous black line: Way of msterial flow to shops
Broken lineg Way of material from shops
De.ted broken line: Way of purchased ware









