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A tapteal  f«ature    r  IM acofioaüe development of 

HP  tu  %m   »wr gr«*ln«r  contri tut 4 on of  industry  to tho 

lit *tp*ftitiofrk.   A nat \*re1   result  of  this tendency     la 

list  tH# il»¥i», % i fì#   firmiti,   Ir» arder    to acoelerate   their 

taetftetriaí  gro»tht   ara  atrtvliig  to  mero«»«  the  percentage 

if the  tnduatriai   lmrestajente «tthtn  the   atrueture  of  their 

noti«*    erocoety.   Already  their syeteaatlc economie «et ioni, 

la «fdar  to  ififToaao   considerati? the rata  of  their    earlier 

•JÉ«* U afead economie development   laad  Iti  any   case  to  t ho 

looo of tme  «octal,     «eooomic  and politicai  balança  pro- 

ot! Itag in  »h*«   past» Th«   -.«iba lanca for a  eh->rt  period  has 

tto »Ofativa  offert   on tho  national  economy,   provided   in a 

long f"1****   f;f;f  calanco  öecomee reeatabìiehed and results  in 

Oil aooiioaii'-   et ruet-.¿re of   higher   level,  Aa  a  matter  of  these 

emmUderat t one   it   fo>.o«a  that,   froa the   point   of view  of 

•oaatoat«"  4»-'/»-, ip»# .t,   the  econoalc objectives mean  optimum 

a>emetbi 11 ? *,   rat,   If   there  ar«   urgent   needs,   time  amy  be   the 

orurlai   fart or.   This   utter alternative  of   the   possible 

•Oofeomtc   estions  te  to be   fol;omed  If  there   is  a great  risk 

of mr*eervi.'>»   a/.i?aLanee  for a   tjo  lo.ig period.  The   social, 

taatoottit  and  political   conaequenoes of  the  economic actions 

ifeOuM,   therefore,   ba evaluated and scrutinized not   only 

ta a abort  but   aiao   in a   long run,   in order to avoid  any 

uaroaaonat ie  ait  of  resources  of which there  is anyhow a 

iaek  iti  lha a«   n * t i on a i e con oo l e a. 

It  follooe,  that  tho government a,  forming  the 

aeoooalc policy,  particularly   in developing countries,   cannot 

oeoupy a wla loaos fa ira"  position,   ainee the reaulta of 

a earn omit     act¿on« ».   .,   in  tho   long run,  react  on them, 

though the at  act tona be   at ontaneoua. 

lotroda   ifiir a ne»  branch of  industry  In  tho na- 

tional etonoegr demanda «xt «naive  consideration of varloua 

éoflaivt fact ora froa oh ich it  «ay be judged /l/ «hot nor 
ao« induetrial  brauen may»  «ith reaaonabla effort a, 



»a realizad at ill /li/ ho« It fita the preaent structure 

#f tha oonaldarad national economy and, within this, that 

Of tha Industry /lì 1/ wha , principias should creating this 

na« induatrlal activity. The smaller a country la the mora 

crucial is the demanu for an industrial branch, the func- 

tioning of which is guaranteed in a way that leads to the 

daaired economic objectives. Concerning bigger countries, 

tha 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 possibilities, 

that is in itself a usual 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 be 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 existence in 

the national economy is secured and which serve the ef- 

fective development and strengthening of the considered 
e conomy. 

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 lnduatry. The table 

reveals that next to precision ergineering, telecommuni^ 

cation forma the most labour-intensive section, and apart 

from manpower it re quirea minimum efforts. 
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tmâ if aforen   i m*,* it#it l#t mm «***•» *** 
•ila efcaraeteri at t p» affati mg mg •«t«ii|ji|HM.l|| af t |#Ä 

lttOMMUIt « »f iar   induatryi   thaM   «tote*   êf#   » h«   if|»lr*i   a*»#a 
and «Ho« 14 t>«   tonai <ter»d «h«n  atarttit« «hi«  i«ew«trtitt 

•MUeh.   «ría«  of   ih»  n««l»#r  tmd variati  of   t«l*r««j*K|_ 
Wltor»  producta,   rai>r««#i.ta4  bj  • ti.h     «e«»«   frm t imitai 

M«« production  tn m#   individuai   production ##  ««11   wartet. 
this   study  «a y  »ei-vi»  Bf (•*• . ?   ««  «     •««!•«•, 

Brtraaulaltes  In technology and econogf 

The growth of  deawmd for producta «f to 1*4 
nication  is  correlated with   the  «ocia i  toon o« le devel, 
Industri«1  prograaa,   lift standarda and national  lnaoa». 
This growth of demand does not  by itaeif «otivatt the 

for establishing telecoasmnicatlon industry In any national 
economy. 

Introducing telecoemunicstion induatry haa lia ear« 
tain prerequisites to be warranted 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   profitable 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 for assembly work,   based on 
imported components which may  in the future be replaced by 
home-made  products. 

The prerequisites of developing telecommunication industry 
sre aa follows» 

a/ a sufficient size of the country with & pro- 
per hce-market for the manufactured productst 

b/ appropriate purchasing capacity of the popu- 
lation; 

c/    availability of  the necessary investments 
that are in a  long run necessary for deve- 
loping local telecommunication networkai 
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t   t+|ft«f, 

it*« t*tti»*tittf <* ?*m «jMtritl mi 

f/     «Jt   #tt tt It*   MAIM   «t4»t*ry   ««i   tu«   tvttt« 

•»IIMt tf  t**»r   («evirili  »rt*«*** mmmm*> 

f»f   *ttt*t*«tt», 

f»jt ttt va  «rttartt tra  firt«   t# *« tt^Ai»4 «litt 

»ft*   lOftUHIM   •#  atta» i ittita*   I»l»-iwfn.mttf 

t   *w»ttttt  ta /t/ «ti«* tf %m %«t «ttn *r* 

i<-«tttt   i Mint« ff   Ut*   tu»   mmm    *hirtr«   éta- 

nt   i*   .'i|/   «••   »•»•   »rtfttttt   »•   ti«Mlltntoii«i« 

4,    Tfeat«   It«   «tifi   ttPtJkffttt   I«   Ti • t  i itti n  i    |l i IJM 

ti 

• th# *tnofart«rir* #f rt4la in4 i*»#Ti»sar, a«tt 

•HÉ »tfcar f*»r», HMW:rt«, tttitf ij,m filan 

prt4ur*«, am4 tfett of i<rtf«ttta*tl ' m ' n .ilim.it 

et*, toit   «quii tarta. 

I»   eoo«» r i *•  •*•!*•   t • rhfitt 1 off   1 «  <.*.i4tr*tvt i tta>* 

I fFift-ttpla  of   »•«•iwt>y.fti*t>   Uiéuttrl«!   atitfcittnaant  ttttttii 

ftllotad   Mìat   t bara fora,    i»    m  r*aaanafeia   *o   atart   tttfc 

mfaet or; ng  of   ih*   af oratant tonad   ro«a¡# r ** i • í   ttlt- 

itemi or.   product t  for   tha   fol ¡otti«  advar.tagati 

iuf«ctarlfv|f  of   that«  producta  ta ••• alabo»- 

rata,   thalr tachf>olo*y,   organi ting «boor   it 

taalljr acqulrad,   an aoonotifal   no«* product loo 

•vi «or«  raadi ly   rtplact»   itport) 

- «tap-by-atep   apaclalltatlofj  fro» aata«bilng 

tomponenta to coaplttt production  can ba tort 

rtadlly accomplished,   capital   tnvaattantt 

»•turn within a   shorter period.   B« cauta  of thaw 

t avantage a    forai gm aanufacturaui prafar to 

tattbllah plantt for  tha production    of ganara1 

commercial telecomœunication productt» 
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IM   tMtt*»*t     row 14*4  t• <IM«t«#t•• i   «M    »Hwr   -*i—tisr- 

tm»  •«•>••   <*ta  *„   ^«^.n*»   •  tttit  *e>r   j» w, ^ t ftf  m 

Mitlitt««    -•«•«rt«.    t#   * <*•>•»-*" t   ** - i m%   fM»**«Tft.    "Ili»   tfMHeii 

M  tt»4»*sle*4   ***•• te»   -^'fMi««      »t-« . ïWËtm l<«» i*    itM«4«tr9 

It»   »«if    #* '    r      ••   *«t    ««rtni    «eve    <X'«»«»       «    .   ir.- + **.m4$ 

m  »»èirrtii      r*<»<*   •K'-tfi*»'   f  «drotrtfti«   r*f  **       #iN, 

tt§ittü*4   ^#-fí.i»  Üu:#   • »*   it* «ut   «tii.| f.»t »re   *f   mm 

Mrtt;,!*•«t«*  iP • »ig  f#«nrf **v  retti« i*e4^ttn*»*it 

ttvere.   t*M4»i,   »4*-*  • rtï« »f   -nl^iru.i-tti« 

ttJ* »•  Mtr»itM4   in  »   mm        <-**(**.   m.t   ilkr«#-ut   •   »hart 

MMt«.   After   e*   mint)   reft «4  •»?   tr4ut»rt|i   ure*  -•    «-ret*« 

•€ «M'tri*«.:»  r«r   Nfnif   ts*>«r«   |«  tttee*   r^irui r*. 

•lee  •*   **   «ir«r>«* .•   .««el  tA4 *»••  «.»o  t . gat t.  'artig« 

'It,    -i    - e,   t>-*refore(   re   »ni<   •«   <•*• . «r  «  fr.tt tr*t 

irtl'-v    #'   ¡reftee'«-«'    .,   •'^•N^l ••! .«r   t»4«t<r   et 

•te    -a«i.»rtet •»   •     • *.     *hm     *  i4ffi,lw,   fm 

to«   ttte.e   t*i t *•(«•!->•-*    »f   «rotioa*   e.   }>r^4i4rt t¿*. 

fleet      f**tüfi   .>f    , r »f # «#t »m ,    »t   jf-CTiitM"i* tit 

lain«try ere   »».-»»w»   >*t •*,    » ,«,   «.§-«»,   *   r ig  rertetf eue 

• r   Of    tfcc    #tf!~ty.1    .->«;,».«(»«    tisi    4»%     .-tt#    «l4|    ¡a»0 4f>» 
iif<*     r*>4u •«*<*..    •'"m      i»*t»t   apt   b«   *« *•    ir,   rÄ>i#   i#^ 

4«tt   -,    .aitr«tf   »hat   •*•«••     • e,.-r.     « ••  - ^ttiM:tt» 

•• It »rotUr*   at»{~fcy«.tttt    if-ijiirn.     ir*.-«i,rti,   j.t. 

it   It t  tor*     ->«t   ri  ttMf «rt art N|t  MPtiHri   fra» the 

segfwiltig»    =i„   -»Mi »lot,   •   M«fc*r  t'*r.'e-.>«g«   ©r   (h#  »ars» re- 

ts t?e  ht^r.y  Miiicd»   «íi4  inert   t« 0r   r-»irt»,  • sell« 

ilieé  i-rolurMort ntcetssry.   *Vsvtde4   production tiw 

rlvti **   IM»   »«»ti   ora» in.r  to«   i«l(t  ttt«,   iiroéactit» 

OOttt   W|¡: t»   4«riittttly   tnghtr   thtn  thot«   of   fomtfh 

•tnuftciar#r».   Thi»   ¡o  in«  Min  rettoti  «Mi«   fortlg» 

©O«p*nleo  dec. Hi»   rr%-m flhtnrtn«   turh  produrtion   in ¿tw- 

itting  cou»tritt.   Thty  prefer   to hevt  thtt«   projtctt bt 

fiotnoed  by   the   v»ry   country,   Tht  flrti   quf.tiof. thtt 

gtnertlly  eritet  it,   fro« ehtt   toureet,   ty thtt ettbodt 

tf iccutalttlon should  invtttsentt be covered 1B tpltt «T 
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ospitai short-coalngs. 

The  compulsión to «cono«!M  capital la evident. 
To scrutinize   the  rate  of return of toa  capital la very 
important.  The  return of   Investmente,  aa far «a domesticai 
investments are   concerned,   la,   to a great  extent,   influenc- 
ed by  investment  return   period  /time of  amortization/. 
The  greater the  pressure   because of   capital   ahortcominga 
the  greater attention  ahould be  ps-1 d to  shortening the 
return period.  When   establishing a   plant  with equipments 
imported from abroad,  the  coats of  the return period 
have  also  to be   calculated in foreign  currency. Thia is 
not  a complicated procedure aince   the foreign  currency 
spent  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 plant  begins its 
work. 

Rapid development  in  technology  in our  time  sets 
the   task of   creating  the   plants with up-to-date equipment^ 
As a matter of  fact  every plant  cannot  be equipped with 
up-to-date   technology because  of  capital   snort comingsj 
however,   efforts 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 vi^w  there   is a versatile   opportunity for 
the  professional telecommunication  industry for replacing 
ma. ufsuturing devices by  an increased number  of manpower; 
carrying out   this procedure,   however,   care  ahould 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 thia  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 
manufacturing   capacity  should be  carefully  studied.  Con- 
cerning general   commercial telecommunication producta 
the  first  criterion  of  choice  ia the purchasing power of 
the population.  On the other hand,   aa far as telecommuni- 
cation equipments are concerned, the purpose should bo to 
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produce equipments that  satisfy the most important demands 
Of national  economy and which,   at  the   same  time,  ensure 
•table production  throughout  a   long period. 

In   this  respect  telephon-exchanges stand ahead 
Of  Other  telecommunication equipments with  the advantage 
that relatively fewer ski1led workers are required,  aub- 
asaemblies are  mass-produced,  development requirements are 
relatively  leas urgent and a  standard equipment type  can 
bt manufactured throughout a   longer period. 

General  criteria for production-planning are 
aa followst 

a/    the quantity of production per year, 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; 

c/    rational organization of production; 
d/    the  impact  of technology,   productivity,   ca- 

pacity and   investment  of  technological equip- 
ments and  the   interrelations of these; 

a/    energy /power/; 
f/    transporting facilities; 
g/    manpower and  its qualification! 
h/    minimum demand of fixed and current asseta; 
1/    the possibility of developing the acheduled 

plant  at  a minimum cost. 

Besides production facilities within the plant, 
plant aize and geographical environnent are also to ba 
taken into account« 
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productif 

After defining tho  product  and the opt i «a« 
capacity of production,  the  tochnologlcol-oeonosrtc ojuaav- 
lions of  the   production  organization    hart   t© t.*   •*ar*faiij> 

studied.  When  doing this or¡e   should  cenai 1er eh**   îegree 
Of asseably  aorte   should one   introduce   a*   * ne  r*»rj  hegü»~ 
ntng,   taking  eooj.oay «nil  avouable   aft.i , ,.•<! mM'iíom*r  Int© 
account.  Essential   feature  of  thla  at jly  anoull  r**  •   care- 
ful def tiling  of   »he  aormf act urin*  conr i t* en* sa to fea  at- 
tained  in  the   course  of   the dereiopejont.   »»fore .ramini?  ttM 
plsnt»  opproprlete   legal   and financial  arranges*«*a •»taai«' 
ba aade  in order  to aeat&re  con'muoue operation  in a   -ong 
run. 

faa ativctura of the traduction is aafined if 
the foiloatng factor»« 

• ffca aay of   loco«ina; Ida  aamifattafing «suit »i 
tlae required if  titesa  »Aita for  eoa» >t Usa- 
tisi lr  produrle.  /Üei^lreaants far laao^r  forca 
and  nar.uf «ctorlng eojulpsvnfs#/ 

falla  <?   pre sont s  the   fioa-cHart   of   »rad«ciaf 
I* /It   lllaatrotes techniques  charaf ter 11 "tig m  anali 

taction  of  coabiti  te locaonstinlrel LOI. eo/eisojoat«/ 

fas   ca«?> levity  of  »he   er «duet   sad   ita te cuna»* 
liticai  characteristic  f»atieres ***e   praroauioiteo  far airi 
paaer roqaireaento /the  need  for  trainino  and the  re a« Iras) 
tlao/,  snd siso  for the  sesea* iing  foctiitioo remirad 
for the  product tati,   Particular attention  a-js*  t«   pei*  ta 
atoring-foci Ut ioo,   provar argani cottasi  ef   eontln*a«a rasi 
asteria 1   supply  o od  rari out additional   fati lilies. 

than  aonufacturtng  t e i e «HSONä i e • f toa « ^uswpto, 
il  la not  reasonable,   Nfi«9#  of  mttm&m®,   t« start  sari 
only   m an  aooeaoUnir r   ir*_, ît   ta  sjara   advantage's  t» 
hare  also a  nearer  of  preceedtng  proead^rea,   ra^flriaoj« 
fcoaev«rt   only  aadarste   sali;   froa taa   ¿o»a*r  forea  ta ea 
enpioyrl. Tabla   I stioas o typical  fioa~caart  **aad in ta« 
lete—un lest i oc eejilpsjeat anatifoev« 
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1.   If«« se« aetel   /raw aattrtai/  »ter« 

laae«***   «*«p 

i,   €«i«-»#§s«   »ne». 

I»   C«Uil|-'M(MM   »r;#(.   /a-ioeette 
Ivrtt-iiiM,   i.ih'si,   b«rl»g/ 

%.   it«if#, ¡êti *„   «H4   ^l«tit|   s*e» 

5*     k«*«Mit* -•*>*» 

?.   *•** -##•#««*•  «1er«  r*r  ceapeaeata 
«arse*«* 

IswtMttftg   ***>#   /f#T    flaftfNMMata   «Ml 
«IHMftM   t«   IM   «alleare«/ 

8, Stara for  electrical,   and other 
semiproducts «ad  cotpMMti«, 
purchased 

9. Sfeap  for  special   coapenent  sta au- 
factoría« 

la.   âsaeably *erksa«p /for  divers« 
products/ 

11. r>«~«sseably verksbop  /aanufactur- 
i«f  of aechaalcal   and  electrical 
aaseablles/ 

12. Fiaai   as*eablj-afa«p /«fita  electri- 
ca ¿   aajustaent  aa4 fi aal  teat-up/ 

IJ.   Star« far  final   predect. /with 
pedalo« facilities aad suitable 
l«*4iag p-eead for d«ll»erj/ 
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Typical relative time needed by the vsriou« 
«•auficturing units is in per cerne a« foUowsi 

automatic machine-tools 
turret  machines 
drilling machines 
mil 1 inp machines 
cold pressing machines 
locksmith work 

electro-piatinp' and polishing 
painting 

plastic material   production 
assemb1ing 

Totali 

1,0 

©,9 
1,9 
l,o 
1,4 

5,8 
1,6 
4,7 

7%.b 

loo,o 

Provided there  is an adequate annual volume  of 
production,  mass-produced elements are  manufactured  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/t 
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*W •• tJjlcal product 

At   companies manufacturing te le communi cat Ion 
f^tmmmnts,   the  capacity requirement a and  the  number of 
»•Tteera ar#,   ususily,   derived  from the   time needed for 
ìfet Mnut ut,: urina; of a   typical   /average/  product. 

This  »echnologK-a,,   economic  index  is given by 
Ito  fire  issuing the   ; i .-er rp   and  know-how.  This  standard 
lias  tma  to he   caret\i;.y     studied and  adapted  to the   local 
facilities,   plant   features and technology  to be  employed. 
EDOWlrg  the   e-andard  ttte   one  may  figure  the  necessary 
amount   of  the  equipments ani  the number of workers needed 
f#i tha  scheduled  production. 

The working hours  per week  to be   determined ao- 
ttrdlng to  the  law and   conventions of   the   country.   It  is 
Huai  to have  *2-48 hours per week. 

The  number of  shifts are defined by  considering 
the availability of manpower and the   cost  of equipments. 
fto average   sitan* ion   in   Telecommunication  industry is 
to haTe  about   .   L/.   shift.   As a    general rule expensive 
machines and eqaipof-r : 9  should be  operated  in  three  shifts. 
This   is  the   reasonable   course.   Pulì  day  losses  per year 
Should be  subtracted    because  of holidays.   Time   losses 
because   of machine  repairs  should also be   taken   into ac- 
count. 

The following table gives a typical example 
far this schedule. Annual schedulej 2^ hrs x 365 day = 
* §?6© àrsi  loo fr. 

Standard working time 

8 hours x 2 shifts z 
i 3o6 daya « 48% hrs    56 % 

lomtnal working time     5o % 

Losses according to the 
schedule 

/free  shifts, cessation 
of work,  free days,  holi- 
days/ 
3864 hrs 44 ft 

Additional  losses 

/absence of equipment, 
accessories, repairs/ 
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Basic working ti««   45 % 

Effective working tiae 

43 % 

Technological time      40 % 

chine-tine 2o* 

Loases within 
/according to 

shift 
»saureasnta/ 

b % 

Useless work /deviation 
froa technology, faulty 
product/ 

Maintenance of aa chinea 
/setting, oiling,  teat 
ran/ 3 % 

Secondary tiae /starting 
and atopping aachinea, 
quality  control and other 
handworks ehi It the aachina 
ia out  of work/ 

2i 

árlala and eoaponenta required 

Telecommunication producta and equipment are, 
insofar aa  use  of material   la  concerned,   characterise." 
by relatively sa. 11  quantities  but  by a  great   wrt«ct 
and demand for  special  quality.  To apecify this variance 
of material£   for  telecommunication producta in detail 
ia extremely difficult within  the fra»,  of th€  pr#a#flt 

study since  the  constituents of  the  producta ara a*nu- 
fold and  complicated.  For the  uk«  of illustration, we 
some of the factors Influencing the variance,   cholea 
and quantity of the  materiali 

- type and design of  the  particular  product, 
- technological  level  of the    product /e.g.« 

uaing vacuua tubea,   transistors,   integrate« 
circuita,   coila,  etc./, 

- designs requiring special aaterlala, 
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l»fr»*«iim tra fraget m if /aaiiif atria» 
mttarta,  taa*aa4  «f plat««,  r©.:»4 aeraaa 
trattai af  ca*   aeT«»f»  IîC,/, 

la apt ».a  af  rh» lifftaultiaa itiCTH»4,   taa 
a eam*lla4  aaa»   lata,   aaa««rntag taa  aaa  af ma» 

la in   taa  *• \m ^aaw. L «•»•taa  ta-iaatry,  far  tfca  par- 
af a  fira«  ariaattMan. 

11! 11T . AJEMKJ^JÜÜAJA Jfttllff fa«. .UP If ff If II» 

Ira«  #a allaga Ml 
rtua* •••• §9ê« 
vallai ••••    >,*••• i^a# 

•* »*•*• iitl 
ral.« i  ai aal taw« #ffi 

••r   Iraaa |fi§ 
ataai  tar»   f«,-4 ralla« «v§§ 
aali ra*.a<i •»#•,  «tri» ttl$ 
aali iraam  «*a«.   »*ta a, M 
»anal t»,»«- ,ra6*fta a,*** 
Wl4  raUa4  Iraaa fttf 
iff*am M-i  rai*a4 »rama* irmi*at a     a,a* 
aali ra;*«4 sia e tfm«*tl« #,|| 
•iamiaittfa intii •  i  *«ttia«a 
attar •.*•''!,a pratUtta |t4 
—iff aa4 ifwii  ta at tag« 
tla>laa4  a* .far 

•••1 
aafaar a trat 1.» 
a*alt «Maria* a fa* alaattta« ft«* 
flaati« f*utt flats« •a» 
tai*-'« !•!• 
amlfaaut «tit •a» 
«artatit ani •.H 
aarraftaa, raaaltam t.aJ 
••»«am •••§ 
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ana cardboard 

•kl A«; pap**r 

naara 

6,o2 

25t%© /a»/ 

ìfea   ¿ravlavaly «a «Bar« tad uterina aaount   t© 

f«l| • «f  tu*  aatarla:   coat,   ßpaciflc  quality   ¡aaanda 

praaan?   *h*aa«;Yaa  tc   conr**eMon   »ttft «ataria^«  MrTing 

(«UtoaMoriea» i oc  ;^r;-oa«a.  Su eft   arai     »agr»***ic  materiali 

ft*  tranafona*ra ate.,   a. ring aatarlaia,  alraa aal   cat ita. 

«   tlia   iatt*f   »ao  *   *raat   rmrfty   LB raqutra-t.   «tthU 

I ha  vary   *aa#   v   «   varia», ari   of   a-ìa   can   rt   r •••;*r.4#   va- 

riamala   tua* ..a* ad  /an««aUad,   tut« or   çottoa-tnaulita-l 
alraa, ate./. 

A   atintfteaet   |.»rt   @f   tha   roa*   ©#   »*    -;o««uiil« 

tat i as p**4«tta  tt f^r«#j   *?   aa«t-«andajetara, if   aiaaanta« 

ttaia fjr   ft   »ara an J oan   .atax. a:   ¥ëi   -4»  aorta» 

iraMaua   «.«fa  a  /#••-.!,   a. tr#rt   paliadlo«/ ari  o*facr 

»•nfa,   r^#  r Jt-»r  o'  »aa  r,a*dad typaa  «f   *?«i«n«fjta 

la a«eh   **mt   a*.     ?n«   1 « v» , 0 p* i   ealAn*rlaa   . « - -   * *•  ac»» 

aaai   «     aar   •>  »rad.--?«   «?*n  raadal *,n#   9r   • raa.   C«w«trlaft 
atta  f#a   raa  a«   *r  »   a   -a-      rM,-«   »a .a^ mm j i .• , M « 

a*a««~ta a: »r.  aa* t afaf* or? a«?«?««! ~al  affa.-t   *»  -.radiar 

lag a-t.v«   a M   ;«eal*a   ?aaHar.«r.ta fra« ^-h*r   ?->«*'. ria«. 

It  «a*   o:-»r   tr.a*   »fta   ravira«   50«j, trx«   *§   c«--#*   »•   ty#^ 

««  ti»«  airit'   e*aaar.   ;«   »*«»    • »•  j»   lm aaajattaaa 

Itaat   t-> «odify   tft#   *aa<*)   i'    araar  t^a*   a#.  #eo'-ait. 

al  «up».»?   anaa.i  la   fa;-. Ilta'ai,   »aarin«  ir   alfil»   km«wtt 

ta*t  tM a^a.itf af  ti*  §^©4*«   afta^i *«t  »a affa«*«« 
la«   .latte 
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Problema of labour forcea and their training 

Te le communi cat ion is a highly labour consuming 
breach 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     considerable number of 
learned  labour-forces needed in tool-making ani repair- 
maintenance. 

Belo« we present aome data concerning the la- 
bour force in telecommunication-equipments manufacturing. 

Deoomlnition 
Product 

Iquipment      Transmission    High- 
for tele- equipment      power 
phone- radio- 
«changea trans- 

mitters 

1 i *t 

I. Total  nusti-r of loo,oo loo, 00 1 oo, 00 
•©.-Iteri 

2# from the set 

mfci lied »orfctre 29i%« ybfOQ 7o,8o 
f,  öftere  of the  «oat 

Important   trades 
/from 1/ 
turner • fTe; tt« 5t#* 
mailer •tfl tela lt52 
lvtfcm»m, flt*e* *,?f 5,5¿ 8,61 
vvtml-poiivvmf* •»n v.*5 lt)¿ 
§Hlva« tier ••51 0,24 0,88 
•el 1er ••t$ •i J*" e922 
• 1 e 11 r e -me eNn t e i an Vf V* *7#vv l*t lo 
mmmmlt 4, ve U,2o *. * § ôô 
«ee-meitr 2,%v 2» 55 2toc 
•¿metrici** ••?• ••*• o,fto 
J*t**# •»§• •t*i ••*# 
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4. The  rate  of women 
workers /from 1/ 63,4o 55,5o 3o,7o 

The rate   of skilled workers and women workers 
indicates  the  degree  of «ana-character  in the various branch«, 
of manufacturing. 

The abovre  data   show   that  when  organizing prod- 
uction the  most   important   features   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 
Ptraona with engineering education.   Other personnel  /ad- 
ministra tional,   auxLLiary/ must  be   'rained  in  order to 

guarantee   the aesir^d state  of  oi-ean   7nHAr  an^  . É.UQUC  ux   oigan, zation and management 
in this  highly   labour absorbing branch of  industry. 

Other eaaential aspects of  production 

Aa we  have   already pointed out,   when introducing 
the production of   telecommunication equipments,   it  is 
practical  to start   simultaneously with the production of 
certain components.  The  provision of general and  specie. 
toole needed for  unbroken    production should carefully be 
attended to.  For  this purpose  permanent  supply  should be 
•naured    by  contracta until  the  tool-making base  of the new 
Plant  ia  in a position to do this work itaelf.  The  proviaion 
of capital  ahould be   continuoualy ensured until the plan- 
sad capacity ia completely developed. 
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Introduction of small and Bingle-purpoae ma- 

chinery in order to improve productivity should be care- 

fully studied together with the party issuing 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 reasons 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 economical 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 all present and future social, eco- 

nomic and political impacts. 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. Thie would present a good chance for employ- 

ing women. Settling in the vicinity of a greater settle- 

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 always the 

most favorable in respect of general national aas, 

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 conpensate the disadvantages by appropriate legal and 
economic facilities. 

The comparison between the different solu- 

tions is 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 

should be selected. Then the seleced sites s.iould be 

compared in more detail on the LBS.s of investment and 
production costs. 

In comparing several alternatives the usual 

course is to consider the following circumstances: 

a/ the costs of preparing the piece of ground 

for building: 

- the size, relief, slope of the land, 

- quality of soil, subsoil, 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 

necessary for the labour force, 

- cost of transportation of raw materials 

and products needed. 

C/ 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 selecting the site of the plant the possibi- 

lity of future extensions should also be kept in mind. 
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II. fetter ro* m mmtmimi-ktim t^jimmm 

Selection ef the equi-«*m a to t¡# nattfict>tr^ 

Telecommunication equipment» iri   ; roé*mû l» »n 
extremely wide ran^e  of   aaaortaente,   öeginninir from those 
Of   the   simples*   «ears  of   old   tiwa  up   to   the   »out   aoderm 
equipments  using- space   communication.   It   !.at   therefor« 
no   light   matter to   incide   »net   eqaiPm#nta   »hould     r# 
manufactured at   the   start,   in a  giver,   country.   I»   it #.x. 
pedient   to   select   the   type   of  equipment   moat   »ultatle 
for manufacturing  in  the   given   country,   ty  applying the 
principle  of  exclusion.   ?hia principle   iiPi|*i,   that 
taking the  wide ran-e   oí   equipment a,  »e decide »hat 
equipments  should not  be   *aken   into   consideration for 
manufacturing  under the   ^iven  local   condition!. 

Types of equipments,  which  cannot   be  decidedly 
excluded  should  undergo  a  more detailed examination and 
the   selection may be narrowed by  interaction!   ao a  final 
decision »ill  be  reached,   concerning the  family of 
products most   sultane   to   start »1th »hen  building up a 
telecommunication  industry. 

We   cannot  review  here  the  full  acale  of tala« 
communication  equipments   but   can present   some  example 
aa an  illustration of  the  above explained method. 

Radio transmitters 

Such equipments are  produced osa at a  tima o* 
in quite   small   series.  Expensive parta of a  great variety 
are needed,   the  production of »hich in small  quantities 
is  quite   uneconomical and  which therefore  must   be  bought 
elsewhere.  Assembling radio  transmitters  ia done   chiefly 
by highly  skilled mechanicians and measuring equipment 
Of high precision  is needed. 

Production  of  radio transmitter»  under such 
conditions   is  therefore   only  possib.e   in  cio»e  cooperati- 
with a  concern  issuing a   llcenae and giving permanent ala 
for making use of the newest  technological  improvement ». 
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It  ta • «pam it* mmm%*»ê f««t ttol tft» 
tilaa «#  «ri»nitt'R| • «•If«*»«!   it tmmm%U «mlf 

•toft Me »fc«r«   tM   pr«*UeMan  af rae« l «ta*  a»»« *«» a,;* 
raadf r«aeft«d  •   eartala   ^•atttittw »«4  |«tttiMiv 
lavai. 

TrMwtMiiR  »«/»::-•)•»<• f«$*tr« *  m«t  vaytatf 
•f   f#ap#a«fita.   ft«««  e a«*-«nan ta ara toattfaetara«!  lu  «trtt 
f»t«,  lut   «©.ti,   ir   m:¡   Ntlia.   ?to  prtJatMan  M1   raatfai 
Faa/itr«  •  high   l«r~*«  of   tr»atr-.*«j«r,t«M«n, 

Tfe#   «cip«   of   triDttiMtor.   • i*ilp«j«*-t   t« atda. 
ftor« «r«  9<iA\imr.*9 '.rar «ai'tin«   tn»   tafaraaMar-  •  «   /t/ 

»,-#   anti ml   "^.*/ii/,  radi «-*«;••   art« /!      /t 

/!•/   -ofj»unica»ior   »   «    tí««,   ttm   «.;it^«M«r,   r«e.- 
Itti«« oí   »h«  #Nì;».f.»a «r«,   tt*«r#f«r«,  wrj  ttff.r««.. 
fi«   ehote«  of   th« «^uipajart   »«-p«   it tnf'a«««#4 t*  «to  F **- 
•«I» of  tran«aU««lor.   et real*«   to ft«   „«»4  tion#  %  ffl««n 

rout«,   Incr«««i r.i? of  *.t»   voluti  «f •«••-pr«4uî* • ar#   m- 
•kill««,   or  «••i*«tl!l«d  loruri  <-»^  it  «•* .«T«4,   pt«&» 
inê#4 th«t   thara   t» • H,.-trt>ni4  '»eft/iic«!   «t«ff  avail* 
••I«. 

For  th«  «4«p*«ti«ri   «C  lut* t%aif.a»nt« t«  ti* 
local nnufaeturln« conditi«»« «  e«n«ti«r«ii« «r«rl»o«rt*g 
•faff  1«   indlapanaafel«. 

For t«.«phon« *Wt*>oatav  Ito ¿radati ta« «f 
fr««t  naflbtr or   idan^eal   c<«ton«ntt i« §«a«r«i;r re- 
quired,  to««th«r «Hft * fcif r«^tr«a*r;'  far tool«, i 
l*rt«  «aouñt   of  tr®a and nofwf«rr*ua Mt«rt«i« i« r,# 
lilt «t  th«  M««   tí«*  th«   «orto  «f   !••«•  t« I«   l«. art«d 
•Ft   l«t«. 

e 
•1 

For   t«:«phon«-«i<.* «n«;aa «»if  «  f««  tye«« of 
tt «r«  to t« pr«4y.t«A.  For tè« oradaeti«» «f 
• a* eh aat«rl«i  «nd U»lt«d    «»»xr-<«at« «r« 

If «••i-««til«4  lata«*, « f«a*r 
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li 
t 

al«*!? a** 

•Ita a tfcarvdfh cnoalad«;« of  th* 
» tai flu.;;,  »  ralauvaìy  mil nuabar ef 
;tfi«d  ivuri and   îaeàfileal   ataff  tr#  eaploy. 

?«»«ih*,#   «tr«yn   :ar,   be   c.ssi.fUd according 
jà*,.»   ji     *     m,   .,*„,.#   4r   ;g  no»   our   intention 

«•   «Afar   trM  g   f.,   .     1   ,    .g,l3.    0f   tf:l«   iroi .*«,   a«   shgll 
¿•a*  ««li«*   »a*   »r:»g  o.   . t.agnir»! fro«  the  viewpoint 
•f a*u*-M'#a «a#r,»»  gr..t   :ont?ol  aqulraanta. Th«  fol- 
l«*!«*  •?•'•«• «r»   •: t«   y   ¿mû. 

fm h*irt  *f *«••• »?at««a la •   «alteh,  the 
>!• »art «f »uri» t» atappad toy operating «nd ralaaaw 
•f « t.^eft, ru«*, aystams raqaira • raiatlvaiy are at 
l«   «f  liir.'«««nft,   *h#   Mttehtt «r*  ««ch«nlc«ily' 

•ni •  vmrj too-i   i*»a;lty  of  ut»rni   it naadad. 
• t   tf»   •*•*   um»   tw   a?a*«a i#g-|fn   !•  alarla,   th« 

•tf^ttrf   :• • ««,   t#  jndara*and and,  •• •  r*auit  of th«a« 
«*••«•*»«, ««:? P«utir# .or«   .» rastrad fro« th« Mintala. 

•raanna ,» 

ta 
tal 
•It 

it« 

•tau 
tra. 
••tat 

II 

:m iatar* S-y«f««a Isa «orìr* p«rt  ©f th# aattehaa 
• t#d,  r«taar tftan  «*«»»«4. fsarafara  th9 #a#rfy ^ 
«at  far ito rar-aata«  »tappt».«; #f  »*,   aattcfc la 

•••«# »üt  pmmmmmm  Fatati««  la uaadv 

VIM* -r «y at ««a ara  e«aaldarad ta ta 

t   af   *aa raiay«  .»aad  far aeratine tfiaaa  aattehaa. 
»»»«a^n-a   rapirai   tmrm   ia far   Lag.  than alth  tüa# 

•*»,,  •.*,•. «.ad  *?«*aaa,  fm  prodaetl«  of  tha  croaa- 
•;lf*aa  la  ftiitltt.i   ilipii,   «ut   raqulrat High  pra- 
».   ?aa¡r   .ifa-ta»   ì«  faaarai;*  hia»«r     but   tha  co©- 
atraatta tra  aara   Uffici   t# aorray.  frotJ tB# mi&m 

a»y 9*t— mi  sai a.y «Uttrltaì  ratear tHan    aachaulcal 
ta rastrad, 

ta taat  m 
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CrosBbar exchanges with electronic control 

In another  type   of   crossbar exchanges,  the  above 
mentioned  crossbar  switches are  used,  but    they are  elec- 
trically   controlled.   In   the  production  of  these  equipments 
electronic  components /semi-conductors,   ferrites,     Rni 
elements/ have  a great   significance  and   production   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 well   a9 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, 
a high grade  of   instrumentation, many  skilled workers 

and a  large engineering  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 eoonomic and technological en- 
vironment   of a  given   country determines in many ways 
the  equipments  to be   produced.  From this point   of view, 
in addition to  the above   stated principles,   it   is desir- 
able   to  study the  characteristics and range  of   the ex- 
changes being manufactured and  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,   m preparing a  decision,   the  sources of material 
available   should be   taken  into  consideration as well 
as the  possibilities  of  the  training  of  specialista.   It 
la Important and should,   therefore,   be  carefully 

•nalyaed how would the geographical  conditions effect 
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ta« development   of   a   m.¡form communication network. 
Different networks are needed,   if a   large area  of   the 
country  ia desert,   or  if  there  are  rivers and   lakes 

In the   country   or   if it   ia   covered by mountains.   Another 
factor   ia  the   density  of population,   the   localization 
of  industria]    centres,   the   trend  and general  level   of 
International   relations. 

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

For  adoption  to home  production,   an equipment 
suitable   to   the   nations:   requirements  of  the   country 
should be  chosen.     Production   should be  organized in 
conformity with   local possibilities. 

Specialists for starting  the  production  can pos- 
sibly be  taken   over from available  equipments bei;.g operat- 
ed,  but   in   the   course  of development  personnel  needed 
for operating   the   plant     will  have   to be   trained and put 
to the  user's   disposai   uy  the   factoiy.   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. 

Tn  some   cases production and operation by 
the same   company may be  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 ayatea to be adopted for ho«« pre)i»*tl4itf It  tnu:< 
be  Investigated »hat restrict ioni,   cmAit i.m* »M eset» 
are  connected wi»h   the  rirh*   of r-re4*ct lor. «ni »Mt 
technological,   economic,   financial,  etc,  iNirif^  la 
the party,   iaauing the   Ileana», •U.Usar  t# « 4m at«. 
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m 

»•   gr**«**l     a*, *#•••#   .    * «.•f»i«r   • *   *fc      •?•*•«.    ;t 

it ««vt«^t   •»••   ,i     iM   • «   r#   m* lWm   f   mm       :r«i^«ti«i 

ft.*«»   *.*      •  «ifiHi   #   »^ -* !••***•  •   « •     «r   iMtf   ii# 

**•«*?*    w    y   m       -   r* j-,   - «   r«,»n**   T   fc|f>   hfF |V$P|| 

•§•«11»    ,•   ...  • •*•>•-*•.     .   -„•   .,   ,     êrfm   irM4Ml-Bl 

«•IM   h««*r«f  •**  «»•*--ft«r«*»*r   if   fcr»t.-tv    ; ,  m* 

•f ttm •%m*»rm,ñir^  '%- + %*% m   •? •*•*».#• «• .* \mm   -m^, 

• ••»«•It   #fft#ti   ir   *•»    *   •#-##. 

auiuty •' • •.*?. »^,4 »# *#ji#ii#r#1 Ätf tà#m t#f%„ 

»•••nit»     v     **  ru, i#atl!l *«f-,f ...     *** 

Mi far  *fU» rttM- ,  •#** f«r.#r#^   *# #1 Mr.   f##,       * 

• IM  gr#»tfc   *f   tM   |*t„inir. 

• «M f*m  «f   •*«*•!-   l«T»;»f«»nt 

fMM  f«*'?r«   #P#   efrwlÄtt4   t#   %fct  •frit» 
•#».M?    lBttg-   ,MM.    „,„,   1B#   B^j,p   #f   t#l#- 

•  Mr    .01.    ;r.M*-   ••'*«.   Mali«»   *r###   w»r«l   f 

••«•ft«4   Mtlli'it    M*»*!«   it    ;«   «,;.t,#n.    .#   tiÄfi 

W» M»t   t ;  ^»r  uv* mmt.%   ;ft «A«»»««.  «•«?.-ry «IMI 

•laftUr f««t«r«« «ut •*•>•• tm ft»,.?. 
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•••*•   wiftiii  *r*««tt   mfftt.   TNn   A  tf 

4tt«.    ,•*     ?  •   tftfgi    9%Mf   *f   It*   ':?*'*ui   § 

tt   «**   «•R.r   -,r   «••* «**«•,   NiftriUf  ;rM«flt«l 
*itf,    it   »tt4«4. 

'MLJLS3UÏXI 

un 
tt 

It  it «it« itituifii mmmmrf it Uni 
*«**• •••»«ity tt «**», r«r t##*«*t#*i ft« 

••«i» •• tttoa«*. tr««4ttl«i 

Jf- tfet 

*•••*• I Lf   t*«  tltltlt •#•   t##*ttlt   U   tM 

•f •4#*tiAf • p*«4««tt«* prmmmm,  à**m4ir^ t« t* 

ftMt  •#   lit«,   •*   »A«   '»•ftviiflg  rttif-i >4#M   -*•*•«• M • 

•*• • •••*• ime,   loi   . nvl*-*<tr   It  t"*«**  ffrtljt   . f  •I*ta4#é 

ta • nvifN    -ritr  *     .r^î«   •/mititt., #M   ...-r  „ 

»«'•     i   '   tt      :'.     A'Wtlflf     tt     tilt     t«      «lü'fftl, 

U-tt'tr,   »•«!«, t«-*   tu*   Mi,*fttt*r«   «f   • **«,.«,. t» 

•Mftlf   «t««;     «MiMiVii  <«i«ratM»  t«t Mit 

••»•«•A    tfettl    t»«   «*tÉ#4«, 

• rt-m tit«« Mtftüi «f «4#fttAi t 

pr#st  t»   tt  »tto«t« trt4««t  tfctt   ttw   ftrtt  ##  tl»a 

«••  ttt «1v*nt««t«  fro«   %*t   t*t«4f#lÄt   «f   in«  ntté#4 

*mmmt  «f   -•;:«•.   SBîtr.n^,,   »MííH t  ftn«4  pr#4«tt 

M« it  t-r«l   >,t   Jtl-,  ,   .t.tM «*  «uwficwrut 

•«ni(«««t.   îfrt   tt   »..i   M*r.«d,   «  tfct   fofitrtrf,   i»i*f,4i 

U  •;;   %*m   «»«o«   ,f   .pt4-«Uli  •»»«:*   It   ;^t   to 

If   ivifl^  t®  ; .«a  ItftFt  t   t«.,ttilt  ftû«l 

iff   MA  i« «ti«,   i»  tai. «M»*, #  eo**lé*mi# 
•f *»ftt«i  it i«M*uut« f#r t u.». 
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»Us* *ft«a tèa Nml *»t**d I* eiiiiB, 
tf «I «*f*tt»f reUU«**?   Urf«  ?Unt   *4*»t» ioti r,«w 

f*r •**i*fiet.ArtB4it  vu,   m that  e*«*  tt   ••?•-.  ö« 

tn«t  «t  »r*   5*11^,11,1 ocilf «   M«   :   »«pitti  in- 
tJ*#ttj»At   U eat lei,   :«rttej. tply   tf product!»  - *- 

a»»  «  re**er  et*       •-«.•.   rt* financia;   termor. «IH 
IN»  «nterprla*   to 6t*r  tha  additional   burden,   ciuMd 

•f tantum <*t=  ïM« n«e  t, ran eh  of  production,   tri  tha  hopa 
la  tacr*««*  ita profita   iß   tha  fatara» 

If»  oc  Ih»  othar  hind,   tha  production   la to 
iliiti  to am araa  »hará  rondi t Iona and   «kill   of 

lettrici  «eri ara   atta  onda Maral ©pad,   tt   la «ora 
letteti  te begin «un a a a« ab 1 in g bought  unita ami 

sta. Aftirtirdi  product Ion   can gradually b« ai- 
to  »an »»factoring a 1ao   tub-unite and  component«, 

la thla  eaa#  ncm«v*»rt   tt   aaat   oe   kept   in alni  that  a 
ftalartdarabla need for  component   Import  prêtants   <tself 
•tat   tf   thla   la aaaored,   product lor. «ill  be  enabled at 
am early  tit»,  end   it« «xttntíon   to the production of 
111  pertt »ill   ba  poeeibte   later. 

In developing  countries,   therefore,  usually 
a»lj  Ih«   local aaeembiy  of   imported  components io per- 
forated and tha  produced  equipments are  put  into ope- 
ration  In  the first  period.     For this procedure  It  is 
Often necaaaary to hive  the  help  of experta from the 
company,  which gives the  manufacturing   license and de- 
liver«   the documentations.     Such  cooperation  la  in all 
caeea very useful,  also  for  the  training of   the  staff. 
Import   of  meaaurlng  instrument a,   special and machine 

te*le tre  needed at   first  for the  assembling operations, 
tha  cabling and the  final  control,   and,   In addition, 
tito for the production of the components at a  later 
sta««. Special tnstruaenfcttton and ein*;le-purpoee ma- 
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ehin«a, not  eomnercially available,  must  often be  pro- 
vided and a decision  Is alao necessary about  the making 
©f  auch objects at   the  plant   itself. 

Beyond  the  aspects already dealt with when 
considering  labour force   it   is  worth to mention  that, 
if  there   is already   in  the   country a  developed   industry 
for  ¿ass production,   but   it   is difficult  to provide   the 
neeeasary  foreign exchange  for  the   import   of   comport nta, 
It  «ay be   useful  to  start   component    manufacturing   in 
spite  of   the  disadvantages formed by the   larger  capital 
investments needed  in  that   case,   In   this  case,   time   is 
alao gained to   train  the   labour force for  the   more   com- 
plicated operations  of assembly and final   measurements. 
for which a highly  skilled  staff  ij needed. 

In planning    the  escalation of  production  it  is 
necessary to consider what number of workers will  be 
required at  each phase,  and what  number of  them will 
be available,   rf a   large,  well   skilled labour  force 
la at  our disposal,   it  may be desirable to accelerate 
the  process of developing the production. 

In developing a new branch of production  it 
•ay be  useful to  cooperate with already existing inland 
companies for procuring some  kinds of  the   components. 
This would relieve  the enterprise adopting  the  new 
branch of production,  from some  part of  its technological, 
prodactional and financial burdens.  For instance,   If 
there   is already a  plant  producing  ceramics and ready 
to produce  resistors,   this should be  taken also  into 
consideration. 

On the  capacity and technological levai of 
Manufacturing 

It is of relevance to consider at what techo- 
logical level should,  in the coursa of tha industrial 
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M,   the varloua manufacturing perioda be realized. 

le  Illustrât«  this  by an example  in telephona- 
«charge «an      * o tur lug.  leldln* of  cabe If oras for  te- 
lephone-exchange  sub-assemblies  is a very   iafaour-coneas- 
ing procedure.  Tris  operation   is §•   the   company,   issuing 
the  documentation,   usually  carried out  by automatic ma- 
chines,  because  of   the  high    magee and  shorts*«9   in  man- 
power,   it   ia  however not   indispensable   that   the  receiv- 
ing  coapeny  should  aiso employ  an automatic process  if 
•nough labour  for^e   is at  hand,   since  manual  motk may 
fat aa favorable  and mil.   r.ot  result   In  an   increase   of the 
coats of  the fina,   product.    This technological   proeeaa 
la not only example  and   it   is  therefor«  »orth to  careful- 
ly  consider not   just   the   temporary steps  of  the  techno- 
logical development   but  also  the technological   level  to 
tea  introduced at  each  step. 

the planned  capacity affecta the manner of 
production 

The  appropriate   technique  of   production 
panda on the extent   of  production  capacity.  then manufaef. 
urlng telephone  exchanges of  t>O.0O0,   10^)00,  t

J00.000 s? 
••an morp   »eiephone   linea,  different   techniquea «re  ap- 
propriate.   According to experience, manufacturing  jp 
to about   yO.000  linea  per year   froa unit   mseaèly  to 
final teat»  cñn be  performed  in  a aingl-   «ortahop.   But 
whan manufacturing  100.000 or 200.000   linea per year 
It ia reaaonabla  to  mount   aoae   eub-aaeeafe l lea,  auch ae 
ralaya and machine a,   in ont «orkehop,  and  the reat  of 
tha sub-aemembliea aa «ell ••  the aseembLln* and tasta 
of the final  product   in additional  eorfcseope. 

When manufacturing more  tnam  ¿OC.OOfj  Lines-, 
• further aub-divlatoc of ma nuf act or lug ari aesemêllAf 
la needed according  to the available amnpover and to 
local ccaditlona. The  particular eus-divi alo» saoul* fee 

•pacified after a detailed ety*y of the »hole altumtiam. 
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IT    flCDüCTIOP lOTlQUISÏTfS 

L«bour-forca 

Inwstlgatlng tfa« vario«« phaM« of production, 
»t find that n#«d far  labour fore«   li pr*»#»n* in* a rtth«r 
••rylnf plctur«  wh«n vwioui •jsttaa of   **>   ',on--*x- 
C tundea »r»   ^o«p<ir«d#   For   Ih*  pr*-viouaìf  d#fin#>d  four 
•*ch»ngt   synt#>«a ••  ««T  »aMaat«  tut unpof#r    n««d«d 
In  th»  TIPICI   «tag«»» of  production  fro« t m»   f.-ñ . owing 
tabi*,  »hi eh   -invilii« roandtd •••rar* vi.am,   ^#caua#   IM 
fiaìOOMary  labour fore«  1?; «*nda also,  tort  or   .«a«,  «n 

•tbar  ctreu«itancaa. 

Effila «"rw *r*actm> tiiMi m* iooo i^#t 

fr@#a b*r 
tut* 

• Uttrawlf 

Cr ©••ear «i chattet 
• it!» aloft*»» 
«•fMaie«! contrai 

K 

Stilt** 
•«taaaatic %ml 
taara«  lai m 

flAlaftlai 
lafataslta 
•aett*« 
• i*af tta 
»•«••tua 

a« Ite M« 
r+Uy 

?m 
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Ja* 

fata* «f raoairat 

27att# 919«» 

»•  hava to t«lit«r ta attat «ita  t   e*    tfta tasara 

•a MìfH fcy «api»71 at tramad  asd hltnl*  a«i.   »4 aavfcara, 

> et trai j.  Only •   an*.;   par cantara  of   ati.>d  aar« art 

n«a4«d   for  praaa-aacfttnat   taring aacain«  mtâ  E .aatia- 

'M a art.   .t   i» ¿uatlfttd   »a  aaxia? an  tfiri^.iif.f 

•ajartty-approilaataly  '#« « ©f   train d aarftara,  far  aia- 

Hag»   a**t»aat''-  tuirtt-.ithi  ini   »iitirf  a»w a,   <*# • í ,.*i 

•a*fca.ra   aha« M  r,#  aa¿ layad.    'r>.   th#   .cia«: th-a-¿      • ** 

aajplafin,*  #f   -.« S tratnad   ¡a- ^ar fere«   la alraaiy  a   fail*« 

iy f##4 r#a*j   t,     a   j#a^#f#r. *        üa/i^.p^f    *   \m   % 

fwai'   >f   alia*     p#rwtifi   o'   « ,**'   «or«»-a   -un   *#   --•aa»« 

«a If «a. Lay*--i.  taaan   ran  &a  ••; »^#4 anywr*rat   a»   r* 

t#at.i#d ar   «at:.a« aarfeara ara  »aadad.  foaja-   ••»  -#  *a» 

al «Tad  »taaair*r   w»¿y  tf   «•*•   ••lutati««..   #?#•#* #¡,v#»  «.te 

•a*a«  »fea  ertane«  Ir ka«#a«   «iììii ttruri   f: •       tiMiaa 
*v*4a «f  aerea» 

At   • •aaa*   f-f ,-a ra * ; « a  •#  aii,iif ***«   f#  •tmmm 

atta trainai   .a   **j*»r «raa and «* : ?   ta   awparv.aiam   la  «pa« 

faaat«Mi   «r «a  • i#«i  a#-:-aaaary.   fa*  aar afa*»*»,   »f   tM 

fayajtactlaa   i »a-.r   aa^.ifu.   rata»  »aiiMMtifitft  graffa» 

Marnala a*# »ava a^t^a, tuart»^ u aa-aa ; ««»«r ante 

•fea ka-ra a.raaiy ?r»va4 f aa r a»; t»* t« a ad tila aari 

af aarc.   • >«*     .nw   aaf  »a   «aa>t a#ra  actaaalva   »   fa» 

•PaM-aat    .ad   •««,   t^t   **imL if  a*#4l  at   »aaat   , • f «T 

aas   iiraara   la • : m   la atra» la.   ât   atara* lama  aa»   fiata*- 

i*t aa>t lïtrrtfi.   <aata,  lacada* af altiar  »aa   flattai 
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it    I»  «.an   #nr- M4»   tft*t    f»f   #fc#   *•«»     ^<á.MW 

•f ».if  ef   tM>   -<wiaita-t*   «i 4«     «f   ai^tra**»**«*!-«! 

•• lapfeama-* • f^iii   *r*   •«**   * „.t   wf   «-»»ria   t  1» na*i*4f 

fttfvrtfetl«««»   -- r.ara  ara   i»£#r*«M   *•«.   MttV«   l;*f«r#*a»a 
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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   exter.t  of   the  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 supply  can be   determined. 
Depending  on   local,  conditions peak   consumption  can be 
expected during 6 hours   in case of  an 8 hour working day 
and during this time  ?o-So % of the 2A- hour   consumption 
should be   covered /with  the  exception of   lighting/. 
Lighting consumption depends    on     che  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 area 

The  order of magnitude of the necessary area 
«ay be derived from the  estimated production hours. Start- 
ing from the facts,   dealt with earlier -  considering the 
needed labour force   in  average production hours - the 
area   can be derived from the following estimatesi 
/tf per worker/ 

Pressing shop 
milling shop 

automatic-tools shop 
lathing shop 
boring shop 
repair shop 
locki3ia4.th shop 
precision tool  shop 
fitting and cabling 
finishing 
electrical testa 
plastica shop 

8 
6 
8 
6 
6 
4 

10 
6 

7 
11 
11 
10 

Areas for the painting and electroplating work- 
•hops are herein not included. E.g. far the manufacturing 
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it paon t of «feout loo.ooc    -  0 
• ourfaoa of «Hoy* 70 000 o* should io alaetropiof »4 *rj 
1*0 0OC •» ohould ba polntod. about  7f aerfcara or* f.. ett* 

tur»   *.i>r» tM far tha alactro-plat imr «ta fen 
pointing. 

Th« noecioary irti for tha •i«eti v.   ;»ttr« 
10 about 600 a* that  for  tha  paint In«  ahop  »*;• *  m r4a9 

of 0  thraa-ahlft  production. 

In addition  to  th« an usa rot «4 a hop aro «a t fioro 
«•O,   of coura*»,   «;so farther ra qu I roaa n t a  oyer   «• ar»o 
for roa da,   officia ite.  For orlaatation  In   thta   -   avact 
«O prooant  hora tha total  araa naodad far froda. Ai.t    as« 
changea with a^proilaotoly   100,000 taiapàoma   UM«, THU 
oro« In eluda a a loo toot nacaaaary for angleaarin* and 
doTolopoent. 

Typical data 

actual  production araa 2%,o * 
Additional araa roqulro4 for 
»onufacturing o, 5 g 

Total  production araa 
Araa for storaa 
Office  araa 
Bathes,  dreaaing and root 
Social  provioiono within 
th«  plant 

Additional araa 

Total /for on ar«raga of 
1,5 ohtft/ 

31,5 « 

7,2 » 

• .> » 
3i,of 

100,0 ft 

Boood 00 tha provi00a conaidaratl* 
account of local   circuootanoaa orna 007 aatlaota tha totol 
lirraatoont coat« of tho ploat to »a aatafcli 
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m wum têi~em 

'»•n»f«î ai ; af a«*s*«tt«»«4 s*a»»«ta&a 
aAiftf tfca   '«»a;   *-»rtî*i»«»   tta  fwet   at»#  it t« «as» 
la)f*a«t   af   «•»• í .ifi   *••   a  »tf tuât   *ffara  tfe#   aaat 
Ititti«»  f«r »h*   *>'tr«   tiirt   «ri  ai»** for «il   af 

§«rtt.   •*#   »M.a   mm êf*'% *fint activity   ta   lnfLy»fte<N 
,af-<x.«-*ia*   and   l^r«f*ft,   a  njOÉar  af   lif-04 

• W',.i  it MrniiMj   ; f, «r4«r *® arriva «ta •€>- 
a» t*a*    ,.  *«f*   ««.taf  ta ali  tu  ra«» tr»a»nt a af 
tara at a» A»   a-4 *a<»4r>tafj   asf-#**a ©f  tjsauf set ¿ring» 

taf   ih«   »af--»-**   i »ai  ta«   fr. ..ovtnf    principia» 
*â it  tasan   *'* »  i^i^s; 

a/ IM  t» at.jf,  #f »«tlilafs mnâ •*'•>. l uhmnî 9 
mmkê af'tr a»«t   atanssUrat  tran apart at tas 
•«•tlliUtiaa far   asar-  an4  fu» ¡   pro4«ctat 

•aaarilnf »o  «h*   r«Kitln# iaftnad  fej  tha  a«è* 
aaiMfit   >«ewi#lsilei:   ,>rsea<l<¿raa9 

i/ «axillary »h^p»,   stsr»s,   powar  stations ali@wl4 
à»   lscst»4 n«ar  ths astn aortahora, 

•y fai iraada anaviid  ia n#ar for ^nroaiicai  trans- 
portât ;. an 

#/ ta»  t rar. »part   af  «arkara should   -a  orrani¿ad 
•l«Rf tha  aftortaat  diatacea   froa thair hoas- 
l«t ta tha  pisnt,   avoli tf*  •• fsr ••  foasibls 
«f»sslh»?s, 

•/ a#**aÄap'a»  plant» »tth  alai lar aanitary,  ftra- 
v*?*)t»ttion,   pava r-eonsuapt too and  transport 
ffjfjulrosjafira  «*oaldt   tf  poaaibi»,   0«   locataâ 

ta  «aer       othar.  Tha aajortty of  tha 
a&oaid  ta   avpt  fra»  of  gasa» and da at, 

f/ tfta   location of tua  plant   ah ou Id  »«ka  fiarthar 
a» tan ti or. a poaaltola, 

§/ taaravaaanta atoo« id b»  possi bla  la alt   0 ran cha a 
•f   ttfteoloa¡yt 

•/ lot tha plant to ba ballt la a plaaaant an- 
vtfaaaant and oc dar conditi ont that ara aoat 
appropriata far ita aanufacturing activity. 
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Ft eduction  of «ill   «uà-« «a*«* lia« «houlâ to« 
k*tta4 la ie-eiili4 al*aé aaaaably-thopa, «her« 
# aftaiifaaturin«  oparatlona  can  &•  carrlad out 

•ltfcar sanually  or by  uain* «achín**.   So«#   aaaa-produead 
alüa«««aaü#af  a, g,- ralaya,   «bouId b« co« P ir ted  in a 
•tafia  «ortahof.   Coapooaot«,   of   oursi,   ahould be pi 
•tété ay ««parata  coapanant-workancpa. 

8uppl«a»nt  ?/a-b  Illustrata« a  typical lay-out 
•f • •amufacturlnf plant  for  talaphona eichangaa with 
50.000  Hnaa/ytar. Ilth tba  gro«tn of  production,  th« 
••ale «tructura »Hi not  changa,  apart fro« th*  aub- 
•Urial on of  «oae  of th« «anufacturlng unit«. 
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fi*    SUMMARY 

It  ia necessary to emphasize once more,   that 
creation of a  telecommunication industry  in a  developing 
country may offer definite  advantages to  the   country,  but 
it 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 chosen. 

In this study we  have,  therefore,   confirmed 
ouraelves only  to some specific topics within  the  tele- 
coamunication  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 generai  topics  in technology,   economy,  finance  and 
labour  training  that  are  obviously well   known  in develop- 
ing countries,   actually building up new  industries.   We  have 
not dealt with  particular  features of  telecommunication 
industry,  viz.   that  of  engineering and development.  Ex- 
perts  in the   considered developing  country have   to   consult 
this topic   carefully  with the  deliverer of  the  manufactur- 
ing  licence   or know-how,   taking all  aspects of   the market, 
and the  technological   possibilities into account. 

Telecommunication  industry  is  usually   called 
a "key  industry».  This reflects the fact  that equipments 
produced by  this v-rv  industry directly  contribute to the 
development   of  the  infrastructure of  the  national economy 
and via  this have a definice  impact on relevant  political, 
military,   social,  demographic and economic  conditions. 
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/5# o## liuti p«r yaar/ 

12 
II 
li 
15 
I« 
17 
It 
It 
2* 

St 

Fl««tic« ahop 

Loekaaltfe shop 

Fraaaini «achina »hep 

Cutting aaehin«a 
St or« 

llvctroplatlr.g 
Painting ahop 
St or« 

Cabi«-stoop 
St or« 

Switching aachina a Ma aal? 
âaaaeAly  aiiop 

Star« 

Ha la y «saeasjly  ah op 
St or« 

Panal aaaaaely ahop 
et or« 
Secara 
Final aaaaaftly 
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jfrppl«»ant 2/b 

of rotar? exchange manufacturing 

/5© ooo  lin«« per year/ 

1 Stör« 
2 Plattlet shop 

3 Locksmith shop 
% Preasing shop 

5 Cutting ahop 
6 S*-0"^ 

? He circulating 
e Painting ano« 

9 Stori 
lo Final  assaafcly 
11 St or« 

12 Panal  assembly  ahop 

13 Cable   ahop 
14 St ora 

15 Switching «achine  ahop 
16 Assembly  ahop 

17 St ora 
18 H*»lay assembly  shop 

19 S Lor« 
2o Stort 
21 Final asaesfcly 

lay to signai 

Continuous black  Unat 
Broken   linei 
Do ted broken   lin#j 

«a? ©f sstarlal fio« to ehops 
lay of «atarlaI  fro« shops 
Way of  purchased wars 
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