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' .•:'• - ;> - 

Wher  v;^t  accerti^   tVìt»   • M vi. t i:, t \ r?r,  +.0  rvcir^r -   H ir* 

report  to  the  .EuorìO": ,--\i :•••;n  ;!<?;••;. tv :*•;•>  vv*  .?.*-  :-.rtce   1 ri fut  to 

contact the  p-ñ-oip^A  <ïo:rrtr ' 00   ih••-.•!/-*; Oy-jJ'*^   '»¡à î'I'TA, 

o-»* thrPufïh   trie  xmli'vimr»! ¿«.u^horu Mo-  rö^rv; -er: l'i r»; theïïi In 

It^.ly,  to  FtOîïUift 0." ir/.-ab  \M'.'c'.w-r''¿i'vr.  ')s V'.v-cíj. oie   ìbout their 

programming ^nd plnr.nlr.^ ¿efcivi-ey. 

A considera tic- number of replico were ree«ivcíi, es- 

pecially fro»  the CECIMO an«3 uTïA member c>ur>tr3ee.    Some 

of the anewera wer« merely negative as,  for that setter, was 

to te expected*    for example, fror, "¿he Uni tei Statesi Holland 

ana S^niimrk, and others toe, «her« lit til« or no planning ia 

going on.    Bat frans ethers we received positive repliée ac- 

c or. pa ni od by explanatory literature, 

we take this opportunity of t-mnkir.g th« industrial 

f t dt rat 5 or s BTin/ûT diplomatic reprsperititive!? of Italy 1 Prar.ee, 

Er.*lnfiA,  Poland,  Chili,  Opnín and Israel, vvhos«? rcuterlnl we 

have »uta in drawing un this report, 

Unf&rttrontely, however, the majority of eoimtrie» who 

#Un their eccnoidea {whether co 11 actively or otherwise) 

either sent in evasive reptile or none at all.    Perhaps w« 

were too optimistic or perrons they found our »pnclnl inter- 

est in data on v-.^^h. r.«»  tools <3iHCörcfcrt:!n£, 

At this ¿na^e we must ¿tresis  the fact that,  in spite 

of all our efforts,  w» we-»'* unnVO.o to cota In act-i IK of the 

most recent «rvi.jr.or'j r?  ;'-r;  f<*~ our own country,  oven   chough 

}. Í: was of p'irt.1 'MI^T urn.•i..?a't   l:*  'n*- her"-:»; "ft tt includer, ft 

r»r«îi>'ial  -".oeTin-n  'ii?vo t'ïd   *.o m 3 ^ »vini  ï,o:il".    'V^n r  -îo'-'irpr.trttlon 



vm *í.d mna^e  to «eeur© d«ee not In fs?t mention than« 

V.'hore prc^r^'-rinii' Is concerned,  tf^rire-T^ri«: is generally 

treated ;JS a whole, nnd or.ly the FrencV   nrd En^Jieh plan» 

doni specifically with anchine tools.- 

flhnt war? then to be done?   ^a decide« all the «am« 

•to present the »oplnary v»lth a cenerai Tdcturo bnscd on 

the Incomplete finteria! au? oiled tô uc and,  *t the sent 

tiran, we tries to work out some aasuiaptton» conce min« th* 

position «hieh the machine tool, induötry ehould or coolí    Í 

hold in a policy of dev*lorj¡ment.    Speei*l attention vu «f 
oovrse given to the position the problem would essimi ill   I 
South Aasericsm countries. 

apologise to those tnkinß part in the senlmry 

for the inadequacy of this infornati on whieh. not. entirely 
through our own fault, w© hove baen unable iu ?reae»t in 

a »ore complete forra. .   But ite hope thrtt T>K> eonolufioiMi 

drawn in our report will at l*>at attrae* tno attention «fi 
everyone présent to a ^ueotion we believe to :>a Important» 

and that it will encourue the amtertaking ox «ore (totalled 
studili." leading to better results then these we ftave been ÏS 
able to achieve. 



r<iefs  of c*<5rslcp^í*  a'*u'"t. ri g 3 

1 » *   SoM-a , future g ^f^tHo . aya4n» „topi   ináhmtry 

^      - Iïî tîit econimic   «tini e tare» ef ¿sveloptâ eomitriMf il» 
»aehift« tool industry ft) holts m speolal ni«««!   ©R tin 

,mm*%m sf "««y <»# emtfttiy t#««t»g tant, to nome tf*tfntt 

"-"- »©hint toô&e for« the tesi* #f tfeÂ entire-p&dtoét&ff 
$*oe«»e - th* iswtrix fer ataitíj^ not «mlj ette* «fc«fc4a#e 

"   1»t alte for ttw profaetien «f machine f^#l# ttm«llii> --_:.. 
"-_""   iettila, m the'otta» ftwii» if* mm» atf te?s3 Mü'^MÍNí ff -:V: 

it» presets repr*«erite s nsffllçiblt iHtrTef ti* ffrlfo» ; 
Ö.f #f» ani «Y«! of tftt «»unti?** tnûm*mim% evfeptetê* «4_--/-v 
•i»Je,   (As «All be mm forth** a»# -&*** ratie* **e        

_ • - .. ._ . 

#mfi*t§§#4 ia thett&mätti pert«)     OnSjp te ft» mtmmwjf -t»-:- - 
-»liiefe th* mcfclB» *%0Ql into«try i*-«8a»lly- in*l*iM-tie* ;;:, Ví- 
ate* tistteel per?**»* (§i3fti»«rinís «* mimi Wö^fWi"-;;' 
it» eiitpit rtftoh eve« low peroento^e lewis« 

-   -Stole tifa«« cai itdttmrtly íeriwe - fmm ti» w^iwtt» #|V^ 

-«•»tarlesicel *e<r*î*sB*ïit itself f tfe****y%t&*_-*aw»iiiif "-V"-V 
.   em« ewa «ere tt|f tfc# me'ain« teo-1* CirtiiÄ *** fi» tteeMfi** 

fd* butlftlng mehiiieiy), ¿iv* « Mfhw yi»X# in then« 
r.oraies «tei** eptistt}« U*O i 3 «#4« *f **s*u*o*«* 

(1) ^h*3 urchin© tool» referral to ii* this study *»re only 
tho*?e for pw>e^G tin» r.ctnl  *»rî fio not j nel urte thoss fer 

meo? pprt ^J-:stlc  Äjtarjilf* %rrì  for toc! BnVjn£«    fh* t«r» 

•is." chi in« toolf*w w*.!l \M I'xi-fr >:-.: e ?! ly the letters w,t» 



a    - 

'.?íiu.!3   tho  ¡3d •.•'«or-lir.s  tron^  v'frtv.T>::i!  ouï^jt   (in ouanttta- 

tiV5 tevc« (i^rrtííjí'Oi'   m the n«;^'ofr  oC '<*>,€hi no,   or in  torma 

of non-jn-fl-.-^«d currencies) ci .ü.trs.  nrjd  the G.H.?, or in» 

duatrial output,  re*>r«sents a snin feature of tnia branch 

*£• industry ir. th« economy of such developed country. 

tttoagh aware fcfcnt generalisations aan be risky, we would 

indeed atste tint the quicker the proofs» of inâu8tr.*al do* 

volopment of a oountry is,  the greater is the $jp between 

the volume (ae described above) of output in each field mû 

that of the country as a whole. 

It le not so easy hmvaver t© identify thin tren« bet**«» 
branches of any ono industry and the industry itsalf.    tht 

output of theae branches being so heterogeneous» «volution 

of tho industry in %h* différât countries vori««, spend- 

ing a* it $oe» on hietorisal conditions and on the particu- 

lar •aone&lo and nocini aijçp of **ioh eincle country* 

Sven without considering tho?« eountrtea with celinoti*« 

planning eyate&e (where, 2or example, rr science ie /tiven 

te »anufaetaring tht means oí production va tha r ttsa-i €*;#«* 

enser £9o4e) the incidence of output from tha engineering 

induatry in developed eounirie* in rei»ti on to tho O.K.?., 

and aleo to tho entire industrial vutput, variea a great 

deal.    This Is ©f course du3 to UOIB« extent to differing 

statistical methoda,  tout It depend» in the main on atrue- 

turai differences within tho ayanca  thcnsolvcs Íproducti- 
vity, extant to which plant is isr.a*» uae of, etc.).    In thl» 

connection T:ïD1# I civea som? significant coronari aone. 



Taoî» î 

PrejOTUro fe«14 by *!•# «igta#irißg ißdttstty la tat 0*3UF« asti 

i&4u»tri*HR«*i counts«*   • 

(c%lcrclat«d -io. .urr«tt Mûrit«! prie«) 

"Is 

PfopoytioR h9iá if* tlit fayJR»gyiflg iwÉmtoy fJMlJ|| _ 

Q.K.P. 
iwiii>m»nMiinni. 

'--     G«r»«  r. 
>-;«(•*•- f#« 

FWSWÖÄ ttff$> 9,60 

- -_ ftÜf ti»»! %n 
gil«***. ftflif ê*m 

flfl fil«! mm 9M 
SJÊ* mm •»» 

ftiÄ*Ä m« Mï  — 

ï^» ÎWl f .# 

(1) The figure for H*U»nd and tb* Ü.S*4 
ttMMMi fevr the- otlwr evantri**. Mfily 

tninn'iini'iiniBmiiwn i iiHTWMiiimmir 
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-;ASSÌ 

lffÉt 

«y* 

m 

Motei For th« s#kn #f int «r«tt «• *ay 
(«••ni»*« for Ut in JU«ric*) 
&f« ratio« for th.* South l»«riCar 
eaglnoerin^ industry io «h« Cîî.P. 
iBf iûiufltrien   17«o£* 

*à# follow!»« «volait 
countrica: proportion h»ld % tho 

4*#f «cid for ili« c&nufactu*- 

î E.t.C. Incitât« of 
Stitiatica 

mi « Dort*» of 



fîy ri^iits whn t h-m he.v  ^i*j UT>   till now ì:.?-.."ì*
ì<i bo   f'ur- 

the'•, corneetod  f>?ci»v\  thrt   tb-.1 r-ij.io "!;•*•-  'îstVrlitfh i?: thut 

between in tornai   Ow^'r.-Tr^iic-r. or  ib&o^ntior. Inveli; nrd the 

other psrsmetors.    P^rti culr^ly lr¡  the on.'í'í of pitta.» retes 

of output rr.rely coir.ai.io with .sir.sorption since we are dial- 

ing with an international corredity and 30?¿ of all m.ts. 

nadó is exported  both  to non-producer countries  (or develop- 

ing countries) and also to p-oduturr eountrieci themselves. 

A feature of w.ta. is in fact -thnt of beine: not only upstream 

of industrial proo«s@«9, but siso to air body the mont advanced 

technologies.    Ko country, therefore, is aelf-auffloient be- 
cause the diversification of its production as a whole must 

be fed by the proceda of resa«reh and development, and this 

ia international in cha renter.  (¡2) 

further, and especially in countries with* a market economy, 

the structural features of the individual engineering indus- 

tries (3) HMPJT* it eoonnciio only to pro-luce certain types of 
s« ta* so that the others must be imported.    Sv*?n in countries 

run by conectivo planr.in.fl,  there i a trade in m.ts. reaching 

Utiite appreciable figure» in each fouiiLry's budget.    Indeed» 

when one of these countries decides to make a special drive 

in è particular branch cf •ir.çineerlrig (e.g.   the recent em- 

phr.srie on ear and  sruefc production in the TJ.S.S.R.) the im- 

portance of nutrí,  be cora? o very ffra«it and even of absolute 

priority.     (Cubaequently inoorte may oe limited to acquisi- 
tion of know-how.) 

(9.) "Hot even in the TT.S.A.  thore in self-sufficiency though 
though is producen  the hi^heot percentage out of all 
countries íabo'.ífc 20f¿)  of ito own m.t.  requirement». 

(3) The enpjno»ri.n- ìnOìu:-«try in rennonnâbl« for about 80-85$ 
Of f:i.t, coii^uriptj on, the eer--;! nd^r ^in.-; to nchool work— 
ahopiî .^v-d   ocrrif ur.od  for rese^-ch -o^ried  on inside the 



1,2  ''?o?'9  -."ci luiros of  4-hc  i^-r'.:\y----"ivir.¡^ }Ji2]},ÂlS2i 

7?he j*;ollowin*î poinds may be not*îô  on   the on^ineoriti^ 5n- 

•:i Lifter j* îJïV^   the  ri.^-i fl?uJ tier» ir/v-J vo<ì  ir, rvTriflpfJTì^ it 

V'.h from tho technc-lo.'/icil wd  struct;,-v-n   point* of view, 

îiccorflj.n.7  to the n.uìbpr oí' brr< rohes  in.::.;'e'.i  in it! 

a)   technology 

Here the chief common <-inor.inrtor canai sta of hall' fi** 

»iehid iTJCt'íl cso-U  (enat ir*o^t  r*? _•?*»<*« ting about SO£ 

o* the total,  Bheot stetti whiev incorporates »Mm«i<l«r- 

able p?r<HîPt,«g«a oi n5e*"?l *nú ehro»*f »ni plating) fr©* 

the metallo rçical inrtustry.    In ibis wiy ninny bvonohti» 

differing "both ns regards processing teenni^uea *n4 iß 

their final products, tony be included under a single 

needing.    Tip to now a common factor tí -»»cctielns tech- 

niques ir. «ngineerinc has,  hov<?ver, bf»en  their intermit* 

tent nature (". ¿»renter or looser amount ©f idi« tini«) 

contrary to the aitmti on prev?.ili"wr Jn metallurgy ani 

in the chetimi industry where the flow of work is o<m* 

tinuows*    Hietorienlly coe£.Vlnç,  the funda.n<?ntal »tage 

in the technological flevelopnent of eni-ir.eerinf prooiasa« 

». particularly in the production of sut». • oeeurs in th« 

eh«m#e-ove r* i'rom nu?chnriKatìon te «*u toi» ti on which wenn* 

in pro et loe reduci!.« idi*», tiw^.    This eta^i i e affiotiâ 

by Tnrge-aop.le production (rr, which in turn it hci iti 

own counter-effect),  r-.-vl i«? o refluii/e ti by «rii*tin^ up the 

work into   i /.«itrher of ru••veinent:- for *:»eh ...îr.'lc wfvk*.?, 

and hy «tariiterrUKH Sion.    Thlr ri *v*--.'opra e.H 1n industriai 

technology ha?» in   burn led  to tho rii_.-t.-i »*1 or«ti on in nin te 

rnehine rol^tior-^hipo  (Tayloriina, fov exrtple)   (4). 

(4)Autoir.ation acliiiivet- the M./ïher.it rat© of  eroguen v. ty of nil   fV» 
toro  (enpit«lfnr.'5 ï.nhour  in iv-.rt j o- If.*) r-vt;hí*r  th-r  m.'-H-tiri'" up 
ooTf'Olox ,1chn into a  .ïn^bor of roveti*•* v^ ¡-¡-vir. --t-,   >,r> «¿h*» e*-.ie *»i 
m.ts.   thir hn,n lofi  to  thf  cantimi or   -v ' hl  Fi"¡ciün*"fi  ("P  t,f>   trou»** 
fer   byn^s)   but  thurßby  f-i-u-vi/ly vclurir^  -i-.n*-  tin*' i „i ! • i,;, .   it.^en- 
£im.crirr: too,   vorvioV'. 'iu :>;•;• *r^ ¿.ior.  ;v :i '[,•••• r-v-r  -i'-   nr.*...*.  r     î «a* 
t'.Trc m tho :"ir1"o -t-ownrrti.  rei« ecor omi'':-», 



Tri  n'í¡i-»r  flíiiv!;,   ,,*r¡o  r,vivólo:"!'»".i- '."y   fu" .?tioiin or cn^'itttl 

nr.d  labour   (w.-cr   tï-tïîxicF,-   cvcl ;Uon ¡¿V-oulrt  bring atout) 

hi.'.v£»  MOW 'OIí«?ü  .-.o.'î.i-Ttí>0  -i;,   ;:h«  S'-.íí ¡v   ti'o.'it   i-ho  one  i;'' be» 

comino TTQ:?O •J;^ rero rorO^c^b';.«  hy  the  olrier  (thio pos- 

atili t;r heirir, H« rv'it'i oivrl  -«-sloly "by   !;heír  varying coats 

in each rjín.í'ls nMrket). 

ïb would appear  Sh.-it. vríth zh*> .ir plinti on of electrónica 

to ranchine  tool?  (na/Mrio^lly centro".^ «d m.te.) a tjEirft 

stage Ì3 now tc:í.¿¡fl£ ::)iape in the -Uvalopmont of mechanical 

pvoceipoa (nlorifaide the Introduction öf computara in tilt 

fi did of buatriaaa ana »duini r tra tin«) f this being fche ceav* 

bina ti on of procos at'toap.tion with the entire ranga of 

re.t* uses, hovravsr versatile these may be, with plant of 

any and every dagree of flexibility, and with the appliea* 

tion of non-rep*titile processor,    Amongst other thing«, 

thia ahotûd aasiat the creation of a n*w and différent 

sanaca china raía ti onahiv (La« between capital and labour) 

a feature of which should he a growln/r lendenoy awey from 

repetitive ai»,usl opors tiona towarda tiana¿;crlaly deuignine 

and planning w«rk ote, anting aver greater demanda on brain 

power*   (*s)    t*jr> nilowanea wo a-i bs rade for this whan dia* 

ousuìr./' líhte probi*«« c<*f>c«rRin£; :»ro£rdu-judng or planning 

í?h¿eh fofa the «suir »uV.jp et lettor of tir a study. 

Before ending thoa« not^B OR enfinaaring, we would arphaaiee 

the faoi that,  nor* tra "y to the criteria roftrrod to above. 

(*î) Ko otre:;?, e .K*ive 'ir'V't-^'fiiirjy  "Oiaa'.-oa elcctro-*meciianical 
or-r.t:v,*j   »•;'••»*. -v i-us   -1 "t^r .r • ,^-  i.r. Tij..-n» oF wo-1' very 
*>t*oi»ïîi v«*,  •»o^r.>;'-"p,,:>   t»v-"r(M:'--  f.j ¡y if thny do not occur 
•.:;>   iVcM-:,-   'lv.     j-ri:   *!,*,,  t ,* •.-.--r,,   o'   -ctro-ftochirilcal 
mi-. ;v-'!  :.!.••:   r^:-;,;n  li,-..; to«*   *. >   .•••«;'  "!"í:TC  *.r«,lrt rroduc- 
il on. 



many cl «•'-:• r:ï3if ico tîonr, ris';   i. noi'.vie  *:Vo:;e   .fc^r.-iricíí ;r">Rin<_* 

pe"*:'i «-finished  rOD'-lí?  orJ.y V,*   ^ojvtiííuoua cycle   r^'oce^CR. 

'übe reoMon for  thin íK  t'h-ìt over 6(/' of their output £oee 

t«y the r»if":tnaer1r>£ fír:nn poorest which the biffent ooretwera 

ar« rwVorp of ï?.ta.   (6)    In nearly all  countries thio tes 

renulted it) r. decided  tendency on the nart of the inÄtietriee 

ueinj eh.eh goods to operate a policy of vertical integra- 

tion with the foundries  (ir. porne carrea,  however, it la the 

foundries which have appropriated the Jnrtartriee uain£ 

their producta)«    To «orne extent, integration hns been en- 

couraged by the need to ensure a supply of carst iron of a 

pcrticuler quality,      ?or these reasons,   partly functional 
ant', partly de termined by the difficulty of separating the 

foundry from the engineering workshop, where they opérete 

©r» the snrne aite,  the m?.in sources of eta ti» tics include 

foundries naming Berci-finiahed £Oods in with the engineer- 

ing Industry. 

b) Structure 
«earn        •!    MI n   aft 

7?hile the Tnetftllur^jcial induatry produce» &ei>ii «finíante 

goo'a, the engineering industry only turne out finished. 

articles which wry he divided an followst 

1. Intermedi* te geode to hô mounted or aseemcled by engin- 

eering firfliß otnor thr.n the rekera? 

2. Means oí prodnction, i.e. invcctinentR, of a itarable na- 

ture Tornine ipn.rt of a coifparîy'e fixed napitfii («a will 

te seen further ont  enf:jneerinß ac ? whole e.ïrr/Lica about 

Mlf of al."î   industrial  jr.vcjtmer.ta in  tbo technologically 

(6) The reorder goea to the bjijldir.tf índuí'try, to iron 
metallurgy,  ingot canting»  roller« for rolling îT.IIIO, 



dovei o p.iiî  co^rcrifs; 

3.  rtur*ibl3  consumer e o cd a. 

AP s.-ri"î!ly on"!y  ï;hc It^mr: imtïrr r.oiní3 •}  >irui 2 go to form 

the fix**'? nrA rwenfÀc cari trai or cernen! £ s,  it IR Important 

to note th-t •tilo-*'* nre bir* "•mrJntj.or.c ir the otruetura-B of 
engineering finn-;, per finn'} propret,  betv/eoa on<? country and 

another. •• 

For example,  in' "sole II we srs jrlvir* son»« figure» for this 

ZTOVLT» of industry in the mont important ooitntrlet with a 

tsarltet economy (An those with a collective economy the struc- 

tural features of this industry differ on account of the dif- 

fering function of the demand:). 

TASLS IX 

Structure «ofî-A'cîinc to final product in engineering output 
in certain countries in 1S67    (percentage») 

Final product 

Intervttdlete and 
capital cocía 

Durable c muriner 
gooit* 

U.S.A.    J«pan   tf.Ger- 
many 

U.K.    Arano«   Italy 

61.0       81.0     79.7       85.0     76,0     66,9 

1Ç.0        19.0     20.3        1Ç.0     22.0      31,1 

Tot**!?        100.0      100.0    100.0      100,0    100.0    100.0 

Source:    ISPS 

There in nnofr.nr r*r:ot¡iral  feritore of the engineering industry  i 
which If of s-KiCl-v.. ir.t-jr«:;.t   îr>r *»•«  nur*>o.':ea o? this  study, 

this boirr   -,n^   /n;;   th-  f"i T.V of  ; c^v r ,'oorîi? îo or/nnisad.  Among 
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all B#ctiono of the manufacturing industry, engineering 
shows the WLfíhost degree of interdependence among it« 
venous branches»    faking Italy as an example, the result» 
givtn "by the table on inter- branch aetivilr for t$67 show 
that 65^ of the inputs came from secciona U4 engineering 
Itself and from foundries (especially those asking semi- 
finished articles)* 

Finally, as regarde location ef factories and numbers of 
employees, the different bronches of the industry are s» 
unlike each other as to make any structural definition 
meaningless*    Engineering in fact includes branchée «itoti 
aot workshops, precision engineering, general engineering 
producto etc. and, oven in the most highly developed eon** 
tries, most of the work is still organioed along artisan 
linos.   On the other hand, in other braifèhee euch a« am- 
ohine construction, transport vehiclee, electrieal meant«» 
aery, foundries, industrial machinery und a.ts.» over f&fl 
of the work is organised on an industrial basis. 

Ae far as conoeros the sises of the individual aanufaotnring 
units, only some organise the greater part ef their etttfet 
in large-scale plants (over 1000 »rcployeee,, these being 
the makers of transport vehicles, haulage ve hi ole e oné 
electrical high-precision machinery.    But while in the «moo 
of haulage vehicles, centralisation Is made necessary my 
the nature of the product - moat often very large ond re- 
quiring, highly specialized work - centralisation in the 
other branches is due to the fact that large-scale produc- 
tion prevsils (caro,  typewriters, roller bearings, etc.). 
The arcali and medium -si a ed firms predominate in the other 
branches {machine construction).   With the sole exception 
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of transport vehlcl» production,  it would seem, howaver, t! 
the moat recent  tendencies in engineering work as a wholn 
in the 4nduetr:.aiis<»«1 fioimtr«*»*,  He towards expanding total 
productive capacity alongside a reduction in centralization. ( 

*•$    A concrete example: engineer*na and nut. Production in T'.nl 
fW       "     h *   

fc GL¿ Before examining the natures of engineering production 

•eelng where ita product* go in the developing countries, v 
think It advisable to give those attending this Seminary an 

overall picture of the relationships which engineering ano <; 

pedali? n.t. production, have in the developed countries 

throughout the world, under the moat «tgnifleant heading«. 

At explained earlier, f « aerioue obataelea lie In the way c 

drawing up an overall cloture enabling these relationships '. - 

be examined comparitlvelyt these being the intrinalc differ 

eoa in the social and economic atructureo of the different r .„ 

keta, and the heterogeneous nature of statistical data. 

at regarde ,/the, titrât  obstacle, we already have B9en how thu 

positions of the claaa of induatry and of Its branohea diffa. 

in collectively planned scene dee compared \ ,th market econe - 

nies. The aaount of pressure exercised by user demand and by 

the political aims of the planners in ereqtinr these rolation- 
ahipa, does in fact differ. (8) 

(7) As far as concerns the sut. industry in countries with 
market economy, the sedimi and email firms predomina se 
(e.g. 70-80 employees in Italy and th« U.S.A., 200 in the 
German Federal Republic. 

(8) Por example, the main structural feature of ttie a.t. indus* 
try in countries with collectively planned economica, is 
that of great centralisation of productive unita and employ 
ces. 
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Regarding statistical data, emphasis has already been laid 
on the lack of homogeneity in the way engineering is classi- 
fied "between one country and another (which to some extent 
renders uncertain the meaning of the data in our Table I). 
There seems no point here in going further Jrsto the question 
of the ways statistics are compiled for each branch, category 
and even product of the engineering industry.    Only this year 
UCIMU has public-hod a report on the serious lack of not hod 
applied to I STA T'a survey on the number of machine tools in 
Italy in 1967 which, even though, was carried out covering 
over twelve thousand operational units and which, therefore» 
provides one of the most comprehensive and complex studies 
available in this field« 

For this reason we think it would be most significant and 
useful to provide a picture on a maoroeoonoaic scale, with 
recent data relating to a single developed country like Italy 
(the seventh in the world taken as a whole) with a adxftd 
economy (extensive privately owned industry alongside a eon» 
eidtrable aector of publicly-owned companies and' services)y 

and with long experience cf planning. 

In Sable III we are therefore giving som of the »oat impor- 
tant date on the engineering and nut. industries under the 
»oat significant economic and financial headings for the pur- 
poses of this study» 
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TÂÏÏM ìli 

Comp*ri«on between th« engineering »nd Bachine tool industria i 
la Italy in 1970 under the mir economie hoadi- ça. 

faetOfB (In *;illioa¿ of UT*) 

a.N.p. 
froto?* U*u*.i.¿   $* o¿  .¿_ 

58,212 100.0 
20,983 36.0 
t4»ftf fi.t 
4,065 6.8 

Hé 0»| 

H* 

i totalt   ftt»f 

tlUlêtt Mg* «f whlefe atoatdfftla 

100,0 

10.1 

«•§ 

$ 

* 

6.* 
».0 

•** 

t*0 

: _ z.-r-i.:. -::- 

TV^î* 

--->---,-->^--": 

?•§ 
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TABU ÏII (conta.) 

SS   Xmrtitwgnt» in »cMatnr (».) ani ^.to. 

1« «actuaos ett-l ef total inveotmonta 
it.045 Milton» ott* of 1E.f3t)* 23.0)6 

out of which nuts, arc 24J • 2.0)1 

t* Macfcin«ry out of investcmnia in industry 
Üpüf WIM«« «Ht #f Îffl4>- ü.flfr 

«§t #f wiutli *.t»« oro 207 • 5.5* 
j 

-1 

I* Koehiaory oat of tnfíino^ring 
(358 Mllionü out of WO)     -     fiS.OJ 

out of which ».to. m 
(•) taf «be ro»soii» given la ?•!£• II, in 1970 Mehl]»*? 

Is eonsitf«*t4 as 70J* of tngineopin« production» tfci« 
bolas 2tMj Union«. 

I 

* 
i 
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CHáPfSH 12 

Consumption of mmchimvy and of ».ta, in the economie« of 
developing count ri en        ^ _^««-««-^_-««^»«*. 

2.1  Introduction 

the definition "developing" includes countries at «Ifferont 

Steges on the road to progrese ana these nay bet industria- 

lised, aver, though le¿;& extenaively than the most important 

Suropfisn countries, the U.S.A., USSR, Japan sud the Chlnsso 

Peopled Republic» aemi-induetrinliaod, in that the percen- 

tage of their G.N.Ps fron manufacturing souroos Is astrsmsly 

low ooipared with that from primary activity! sad lastly, 

ooontrlee whoso development has not ovo» yet bsgun. 

Xa this report we ean only follow the Lai ted Kations' «onorai 

classification which defines thon all as "developinf• coun- 

tries. South «aid Central America (9 and 10 countries reopee- 

tivoly), Africa (19 countries}, Asia (22 oountrice, excluding 

Japan) and sono European countries (4) discuss their positions 

with the developed countries at the Seminaries whieh U»0 

(through fJKIDO) organized, first on an Interregional hssis 

in 1966, rid later (since 197 ) on a regione . basis, inani 

lag probloss of the notai working industries, espooially of 

naohine tool makers, A total of 69 coontrlo» io oonoorno4 

and, even if 1<&68 only la oonslderod, they can offa* vary few 

parameters »hie to servo ao a basis for comparisons net the 

CK.?, por head, on the whole very low but which aleo amy ex- 

ceed 1C00 dollars a yeer in countries like Israsl ($1460) 

whose wealth mainly cones froza induotry, and like Libya ($1412) 

(9) whose eeonooy is tied to its oil wellsj not their also 

and/or population, and even leno their economic structures 

(9) Kuwait in not inoltidfd though it has the highest lnoomo 
per h«ad in the world. «—• 
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seeing that Mexico, the big countries of Latin America, 
Israel, India and Poland, to cite only a few examples, 
cannot b© compared structurally with »any of the smaller 
African and Asiatic countries, (10) 

But if a sufficiently appll ¿Die point of   tfcrence oust 
fit all costa be sought,  this cay well be found! in m.t. 
production which, aa we shall see, is at a very 3ow level, 
or even non-existent, in all the developing countries 
(excapt for the six ir. Table XV). 

The expression "developing countries0 la therefor« used in 
this study with the limits and the reservations proper to 
It, referred to above. 

2.2   Çopoua^op tf y,gfcpfmr 
The lack of statistics, and their inconaensuroble nature 
whero they do exist, is even greater for the developing 
wtmtriOB t   although there is plenty of doouaentary material 
concerning thaa, quite as good as that for the »ore indus- 
triali ted countries, as regarda figures, all that la avail- 
able from particular branches of industry or fro« the United 
nation«, only gives approximate astiaste*,   for this study, 
therefore, we have decided rot io take output fron engin- 
eering and from tho - . t, tn-ustry as a bar:!;, but rather 
con sumption of industrial noehinary and of ».ta. In particu- 
lar.   This will enable us not only to supply sene overall 
and, wo hope, significant data, but also to avoid any kind 
of contraposition between producer and non-produeer coun- 
tries. 

(10)    According to the U.U. conventional classi fi cation, there 
are 26 industrialized,countries (the 23 in the O.S.C.B., plus 
Auctralla, New Zealand and South Africa).    Now obsolete,  thin 
classification la based o*i the ceiling of $1000 incoso per 
head. 
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With regard to consumption of induetrial machinery or, we 
Bight say, of the mmm of production, average figures for 
1965-68 are available (11) and in view of the periodical 
fluctuations which are a      characteristic of purchaae« of 
euch commodities, the data .elating to one year only ie 
»ore significant.    The 3ame date is available for nuts, as 
well, and thia ie giver» in Tabla IV under regional group- 
ings* 

It is impossible to correlate the figure« giva» In !Bable 
IV with those available for industrialised oountriea be* 
oauae our eource does not precisely etata the baeia ef 
olaeaif i cation adopted in compiling the data relativa to 
the term Hconsumption of machinery« (aee Rote 11),   1M* 

aver, comparing thia data with the chief ratio« eetwea* tlio 
G.R.Ï. and the engineering industry (¡Table II) in thee* 
countries, or with the parane tara for investments la r^m* 
and maehinery made in Italy in 1970 (îabla III), it i» 
olear that, even oonaidsring the developing ooontri«* ta 
their regional groupings, induetrialiaation is only 
melting a start. 

;     t   , 
tmmmmm 

•MHMHMM» 

{U)  ^%MFn íh ""^ n ••» "WlW by tí» _. 
in Italy about 7055 of engineering outsat oomeiata 

tained in Jfabie II, thia percentage amy be «S 
as an optimistic indication for the dive lopin« 
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reiaUv« $9mmte@m* 

»v«r«ft« for «9*5/** (in nlUitM of 

for 59 iov^l«plo«T   »unti*«« 
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t.l Coflainnj)tìon  of machine   fcooln 

Por s.te. w@ «sino have data concerning overall world pro- 
feti on .-.noluding that in d vsloping count, les (already 
l*oXud«d amone the producer oountrieo),    According to th« 
$mmml kmmrUmx itoeblnist,  in 1970 the value of world 
profefttloti (Î1 «ountri««} of *«tal cutting and forain«* 
•.*». me ?f80| »illion dollar», wfcUo trads in thee» raa- 
ohine* «US 21618,4 mi Ilion dollari **ei*th of oxportn ani 
2,150.4 stUion dollars worth of importa.    j$M of «*#1* 
pro luetion, S4# «f «Xpert« and «vtr |f|S öf t«p©rt« I« 
««•fit»* t» »it countries! the Oensan Fuétmi Hopublie, 
*h«'J.S.A., f,§,SJt»t J«p«ft, ü,K, t»d ï*»ly,{li) 

1% «ould b« b»nt M pa»? 3* «j» emitid««* the a* Agí»«« .**• 

tofft ft«J«)tt6ift«%   fliwt #f «XX t wrti i»«dtt#tiôa# ia valu«, 
«f ».%•* i« onl;- «li#itSj tiitfM«« than that of the on*in«er- 
in§ lnduttiy u «a« mêim*9tmà t#»atr# «lone (i*«Xr 4« 

tut, tm fam&mU   3«a»«i»fi«tá«ii »f production and trad« 
tt • ft* «ft****««« la vttf felffc lit««««.    Exporta rapr«*««* 
•** 1I«W •# tvmXX pr«4««ti«» -*nd ¿o io «¿4 oouatrl«« 
to «to mnê Umlmêàm to* tmr mmwtmm^   Itti« io «fey 
•t to» Wiinniv «f «m* i*«f«H M fttftUaft to« f*#f tto« 
tto •*%• i« «m n*tor*ft«t««*: ««•H«di^«,

w 

to to»«**«!» ••*•» u*t«it    •«« «f *he |1 iiroduo«r ooun* 
M «M 4.1 «i» a»««!*«* «**top«* «X«©« {m lutimi 

«tomi MHim tottltfu« «i«w»   Mo» t 
IM« «f *»,» Ut«««* to ti» **« 9*** - 1f|§t 

fifi *** toiMiiU t« *«t»u ff# 



TáBLÜ V 

Forward developing countrioo,  producers of nuts, 

^dollar's) and ltnport~e^a>•* in 1970 (In sillona 

Production Export ftw* 
Chinese People's Rop- 
ubilo 52.0 3.0 40.0 
Brasil 33.3 4.6 34.6 
Argentina 32.4 2.0 36.9 
India 31.2 3.7    • 24.0 
Taiwan 14.2 3.1 9.a 
Mexico       (eatimatea) 5.0 0.1 65.0 

Total« 168.6       15.5       210.3 

Countriee 

Source t Amori can îJaohinist »7Î 

Tha other 59 developing countries, included m Table IV» 
so not appear to have produced any quantity of nute, by 
industrial methods. 

Table VI gives the canard situation regar^ng proauetlon, 
axparts, imports and conatmption throughout the world. 

TABLE VI 

off lliÙ^l2^\ìmV0rt^Qonaum^^ •* percantagaa of a.ta. throughout the world, in 197O (millions of »J 

Output       Export        Import 
k«Mh 

Induatrialized   7.635.1 

Forward deveJcping     168.6 
of. Tabla V) 

2,602.9 

15.5 

Conaump-  £ of 00»- 
tion   sumption 

1.940.1  6,972.3 

210.3   363.4 

468.0 
lawlepin« (59) 

Tata!»        *%Ô03.? 9  61« A      O^-Q M "" -- .iuvj.i  ¿,»ia,4  2,618.4  7»803.7 

468.0 

90 

• 4 

+ 6 

100 

Sourcet data from U.R. and Ameri Cí 
waohinlot 



In view of the key position held by the machine  tool 
in engineering (a concreto example is given in Table 
III) snd of engineering +n the economy of a ay a toni, the 
technological, ir.^uatri&l and econoale gap existing be- 
tween industrialized and developing countries can only 
he described as extreaely serious.    This is brought out 
by the fact that 59 countries who are not nut. producers 
have e total annual consumption (about 260,000 million 
lire) which is less than the output of one single medium« 
sisad industrialised country like Italy (cf. Tabla III). 
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Th§ aoeíol crJsea which hnva accompanied technological 

•volution in the induatriaiiaed  oountriee have helped 

to oréate an ambiguous attitude  towards raachinee. ' On 

tht other hand we }Wve indiscriminate praise of mechani- 
zation and a-Jtoir.-ition  (verging on  dilata of a sclere« fio« 

tien aoMoty of robot.*), and on  the other, conaure and 
diaperatfCTîîont of ma winery and of Induotrialiaation at a 

whole.    Whil« the .;iret attitude is uyaptoaatlo of tech- 
nocratic ld*oiogy c<«>« teed, the other, in its »any and 

varied foran, from the théorie* of alienation to a whole- 

aal« rejection of tha "consumer ecclety", often betrays 

trocea of Luddita tendanciea.    la our opinion tha diver- 

gent «spaata of thia attitude embody the baaie ld«a eoaaon 
to both,  that la, of mn Mm replaced ftTld ouated by ma- 

ehinery,  rather than that of machinery providing the »eone 

for orea tin« more and wore new proajola, froeins »©it to 

an ever greater extent front a»naal  operation« and inoraaa- 
in$ the use of his intelectual powers. 

In other word», one of the essential Mmaoter« tor eeti- 
siting technological evolution is not only the quantity 

of goods produced,  but trie extent  lo which the operator 
can assume a direction! fwottwii  aBd ,afi pUn &J%á ^^ 

hi. work.    Thus alienation in roplaoed by participation, 
passive subornation by reaponaibility, and we think it 

io by xheee ni^dardr. that incanivo technological pro- 

&•>s,a»d  tha InduaU'taUsation  that Ä„a3 with it,«,.« ba 
fudged,  as   to whotl-cr  or not the,-   oro «»enti«! parte of 

real propre,,  to-nrio a higher Torrn of civilization. 



ComidQreá in tbia light,  technological evolution today 
«an only sake sense if ita y im iw not nierely that of re- 

placing mm by mi chinea or,   in ocoriümic terminology, labour 
by capital  (public ?nd pr'vnte), but rather of making the 

two complementary.    As however» the in ter changeability of 

Both factor» is conditioned "by thai? price ratio, or rather 

by « Mrittt operatine In competitiva ci reuma tance a (13) 

which aro »oro or lesa "perfect", alongside the uae of th« 

p-'ice factor, aa expreaaed by the demand,  the c«¿terien 

of complementari e ty alec isipoeee th« adoption of other 

economic and financial instruments, even if external to 

the market,  in order to correct end complete a ayate» *hich, 

if allowed to drift under the effect of internal factore* 
taild evolve in a lop-aided fashion. 

3 •*   Some ¿sonerai aapecta of nrogi'a-aminfi nr.d* planning 

Apart fro» the question of con temporary politioal ideolo- 

gica (even though theee are of importance in helping to 

create a higher for« of society, au briefly referred to in 

the introduction to thin chapter) there ia no doubt that 

ali countries, whatever their degree of industrialisation, 
are afflicted by deep atr-'c»turai, social,  cultural and 

economic criées, and it ie if; thie context that the enor- 
meuii problem© facing the developing countriea - in deciding 

how beat to industrialise and which way to develop - au at 

be seen.    The correlation between man und machinery, be- 

tween man and hie surroundings, between development and re- 

aouroee,  is tha aubject of generisi attention (14) and, for 

(13) for the taction of price© in collective economies, see 
belcw. 

(14) See, for example,  the recent survey carried out by the 
K.I.3*a System Dynamic Group (Italian translations  "I 
limiti dello sviluppo" Mondadori  1972). 



the  fi rat timo  in   r.W» v;-u^v  ~f ?-/..„.>._       , -^  >••-••   u-..^i^  01   »ft:otorti cullare,  it 
eeamg thnt araslaii;2ti2ai  tInt  d.ivin, forM  (€von to 

the point or d.cirooüvaneo»)  bobina our iechndbgically 
based "civilisa tí on'-.  i<3 ¡»cnt-in/r .--,*•••*> , ìV*. , u »utQ^ang with a growing real g- 
tar,« expresad in the noe-i for a0BBBtle ana internatl0Bal 

compii« to coordinate all the «apon.»*, of th. .cono.1, 
and aooiol pro«,«, one wit), anoîl10r, and to aot »n har- 
mony »lth the MWM1 ,llrreandlllÉ., in whieh 

function. 

»IMu.tri.li »tu»- .,1Bf th« subject of our «n,, m 

ahould r.ow elider on« of its •naatUl ..»<«.•    «», 
eono.mine programing and planning «hich, within th« «». 
oral picture given ltw, provide the **!„ th«. *„ tto 

•oonoBie polioi.« ox many oountrie«. 

A f«t» concept, nay her. b. uaefully vmM.Ua,    fi»t cf 
.XX th. distinction between collects. a„a ottor type, «f 
.cono»!«..   ma u nat mrel7 an 9xpe()Unt to ayold ttw 

u.ttaX contraction between oo.ialiat end capitaux 00«,- 

which th» auction of ownBr9hlj, of th9 n„n8 of 

«ay «-eat. „hen the «ia Wewi.slon oonoerns thelj< 

(that i., th. aira behind production and »ho eontrolTTt). 

«M. distinction in fact *ervea „,t o,Oy to eLrif, th. 
future, of oaoh ay,tOT( but Bleo to 8lnele out th0M ^ 

r«\   f°r°M  * Whla" ar' 8lMilar » b0«"    «- -— to us of th. highest importano.. 

By the expresión «collectively r„r economy- „o „ean the„ 
pro uctive structure, in »hjsh thee ,. a mor.opoly J£* 
-tir. output „e far as conoorn3 lt, J       * 

Xeaot to see extent,  it iE lbit9nam1¡ „ th, ^^ 



iïovs  rrpc? ö»3ly»  wu rurhi; cay   that in  i;ht»ae  economies 

t.hore is very little flexibility in  t¿he demand and price» 

nrc of a purely administrative character.   (1f>) 

But to SOB© extent at leant,   the concent c»f optimum use and 

officier... diatriba lion oí r sources in ala.   a f«ature of 

collectively planned eooiiov.lea.    Proof of thie is found in 

the adoption of '•chediv/ priese" and the growing «se of 

linear programming la finding solutions to particular pro- 
blems of Sovitt planning.    Social aime, as compared with 

eeonoalc ones do, however, prevail in th« USSR and, general- 

ly speaking« in those countries; with a aimilar economie 

structure.    In other «orde,  instead of baaing income dis- 

tribu ti on or. strictly technological factors (like the mar- 
ginal product of the factors of production),  these are cor- 

related to aoelal factors.    Emphasis ±& thuc placed on the 

relationship between productive forces rather than on their 

rational organisation.   A main feature of these economi o 

systems is the priority given to the manufacture of the 

means of production Instead of conatmer goods.    This aspect 

of the mattar is not however related to the system itself» 
in theory flexible for any other purpose, but ia determined 

by certain historical reason». 

k useful example of how «e-..¿mio development is subordinated 

to social aima (even though the purpose of this effort is 

that of securing an optimum exploitation of resources) is 

seen in the aia« announced for the mont recent centralised 

plan in Poland (1971-1975)f arranged in the following ordert 

(15) In view of the highly concentrated nature df American 
economy, Furtade ato tec that over 90J* of prices in that mar- 
ket «¡ay ha considered "adainintnative", i.e.  fixad independent* 
ly of  the law of supply and demand, on a different basis 
(pQî-kcting, publicity, etc.)  Thlr; is of courne only a short 
te I'm policy. 



a) ccrr.o^tvri-i^  or.   tro , cnenMuj   social and economic  ob- 

jectiver,   »r-á  or  i.ho mor.fi., für rejili»jrr; theiof 

b) aeGurni.ee of coi, a i ti on» oí  objectivity,  of the  scienti- 
fic -rid L-ïocievîî or-:pect of thr.  domano; 

c) fie fight n^inst burocraey; 

d) incluaior. of the Fivo-Year Plan into an overall one last- 
ing until 1390. 

• ) greater importarne  for economic calculations,  to be ap- 

plied  to a31 field, oí' the country's economy.   (16) 

In countries wixh a non-collsctiva economy, programmi«« and 

Planning may or any not osäst ufficially (17) according to 

aether productive activity is partly public and partly pri- 

vate  {-•!«.!- economies) or whether it Is entirely run by 
private enterprise (apart, from some public oervioes). 

But in these Utter countri* too - habitually called free 
market or free enterprise countries - where planning 1« 

üot a question of policy, laissa, faire i. a thing of «he 

past.    Even socurding to the -neoolassic« conception, the 
task of publie belie, is in faot that, of eontlmiillay ^ 

«ovin* the obstacles lyi^ ln the way of full mvk*t mal. 

Mlity eo as to «ake the beet possible uae of. available re- 
sources over s ^i^r^^ri^.    ^v,ry Qm kn0#j| ^ ^ 

can only be done m a sondi ti« of onerai econome balance 
C«xi*aaa*d by prtc# stability), where proactive facto*. 

mi the product* themaalvee are as fully competiti*, as it 

U posible for the« to be.    ft* structure of tiia demand 
le thus altered bv internili  f^*.A«4      », ~~~ ^^-^^^^^¿¿SMM^^h^m^m available 
vio?  oourosf The i<*7t-KV5 pnii*ti PI*«    » *.    , •«aw 

the leoni ï.ej!.  ornai!    '*       °* M,tirt* ««PPUsd by 
(17)   An  oon'HtioMfi of   i«"i<,nr*,t 

ironopoUca. ° "  fcy  tho "««»poli«« and 



to public bodies have  very little   to do  with management 
in the field of production as auch (except for services, 
public works or special  programmes like  the famous Tennes- 
see Va ley);    in the main   ;hey are of a financial and 
fiscal nature, 

In countries with a mixed economy the need to operato har- 
moniously netwean a wide field of public administration 
and a much wider one of private enterprise moot often in- 
volves recognition of programming and economic planning aa 
necessities.    At present, in what ia after all an experimen- 
tal »tace,  profírawRee include different types of objectivée 
and a greater or leener decree of rigidity in planning. 
Even so, generally speaking wo havi the following two fun- 
damental linea common to both private and public fieldoi 

a) the need to achieve over a long period, not a state of 

balance» but of growth or development of the productive 
ay »tama.    Thanka to technical procreas, to accumularne* 
of reproductive capital and to quantitative and qualita- 
tive changea in population, resources are not conaidereéV 
as œeraly given but as progressively exwmdingi (It) 

b) the «siatene* of big «. »uotage excluí i fro» the) 
«lo, social, cultural and poliUoal life ef the V 
ïhe need te brin-' the-n into the aya te» altering 
•imoturo of ttw deasai |y «eeaa of e^aarital t*u**mm ef 

^^^^^^^^^^^^^^^^^vk^HnB^crifeaaaaMvHaaaiHB^^HÉitìA^iaHtae^Rwwa^ ^w^p- 

an economic, eat also extra-eeonoale natare (letl%«tie* 
nal, cuitur^l, eto.). 

rmtmjKtmm 

(16) fhe «ospitai» provided ay Ketyre (land, *inei#e%e.) 
cannot be reproduced. But that 'sopiti »hit?» e*ere>e*es 
the overaU mm of work -Ion* In  the aaat een >* **•$?*• 
dwoed,  atvl ambit,«*  the vr*:!ue*.lvf ty af p^ew^-Any 
feotona to be tncreanea.    fht'n,   th« greeie-r the «e*e« 
«ttUatiet* the hif iwr the utilisation e» teel»e)e*>t«4l 
progresa* 



1*1 

While  point (a) Jn *   r-jndniwnuj   r Urtir.rf *>lnt far 
•eoaoinlc proßrwwing in tut atri et v®mm „f lllt WPif 

point   (b)   i,   rL,    bnoii:   ior  fl   T;..in.i:iitf   nr   .l(|Vtj0l(|i#|lt 

policy,a«  M  0HBU tc  ¿:feü!ír# iVniVtt   p.nrUcl|liti<Hl of êU 

thon© tnkii.R p«rt  in the civi> ^lî? cy. ^ „* ^ 

*>lvn« profound noolal »volution  («intMVutlr« «f in- 
cunea), politichi ovulation (*mt>«r*%U mm^$mm% tf 
iMtitutlOMl and taonoue »mr) 10 IN,}} M «at*9*| 

tvolutlon (dMoomtic ©»nnervtuon mia *•***•»««* «f «MI 

cultural and tmrlroiinwniMl atri *«£•). 

•t fi* di J* Ml tf pttfclltf  toll«« 

1* Hit 

«•*»» mi ati» «f in» 

^mmHÊm n tmy Wlii Vtiiugi $# iirrî*iinfrn -IMI »•aft • 1 • 
w ••*• *? «ifl§üttt% m UM *t o§ ¿« #«it ili« tn» 

** *     ^^i^n7 ^PJP/mf    vIR   «nn^nnnHnf   ÉW^F 

_____ .   __ —______ ti *ttï«m ini M 
T^^^^^^-B^W^-BSMBBF  flniNnn_t—_JN__EX_-     n____f-E    rffjtr^P^>_l _ÍH__-   _¡n TI _'     *üA 

H»,IJ" wi »«•iinjpp      IPPP^    WF-^H^^B   9B__Ë__?    ^Sm 

^Hft __^______c¿S_. t, 
U« «Mm* ta a» »at 

•HHÉjHI    A_llln_i_n-^-fc__i-Í ffln tai án____ ^^^^r   _n£9R^|QBjpnj|| 

-       -"—  *•••«•••*•     il»  ###**#  í#f *  m »^^    te _____ 

-nr mi 1 11 "       "       ^^ ^m **  *»*»I*   ^   tätet   i*.  ÌAéÉA 
'^'^1 W'^lli   M„   ^ ^IgJ^ry^i^iB^^a^fc^^-aif   bulini. _^^ ^^ W^^^       ^W 

!• »IMI ^^   ki^ 
****    '*##     '•'<Ni>ffc. t|||^t| 



f       t«e%* 

*      ***  -     -»i-f*f It   tfi **.•-.*-    v..«I   ,-•  4#»t«;»   #***-*-*»*•» 

tini *uj»,  *f *»«?*;«*?% „^  ^  #àìM  #f ^^ ntfttfrt 

?-«# *m mm mt mmmwmm ir-#t =*M-S ;# r.jf^i 1¡fcA|.w# 

ittsfeftft* fPffwift* «** *** n»w«,,    *^^ ttttttM» t» 
I» nit ê« tu» m m ìt«t« m% mmê mm*àm^ 
u 

tt Ml 

MI mm «ft tu* 
MMf «v ft* i i-» n 

it •••% ** «t ««M it 

l^Mt     * * ütü It MM «V 

Mit ** f« 

tu te t iNiM# ti *> * *— . i» 

m 

I 

#» Mt MM**** *M 
% it» te«», M» ^ gn^ 

* t ,># ? -, m.s - < -- n **. *# *f % *i* «^# 



.f.! O,' yr3}     - •   . í 

•MU*- b*t* • -, 

• te,).     1-»-   r    - 

COrSU*;:M' -,    , ,«* 

••  #ft«f    (-»r;   <*< 

-• -f !J**t 

?»••<?* ylftnfet F%»va-     ^t*^ ^ ~# ^   m  ^^ m 

m% 

!***  M   l»Jt   fir«*. fc^ p^# «f 

totS *• » -t i_m 

mmiti «**;*£* i%m «MM*»«*«*! mtm ^ 

tt» ¿«tot* fmm •.** %r mmmê m-t 

It t» «9p*-M *tii toi m*m*^^ !•_*.   m sm 

«M Im****** «l|»«fe  tt |#  Uiw^ki <*t|*~l§ 

«M» ^«44lV m -iII *^Ä? «^Vwi 
intet* t» «ici***** ^ ^Hbrrtwt^^ 
«9«%«*   {«lua«   m   |%f;j  Ä «,# ^   ^   ^ 

fttoü.   fur «M rW%,# t ^ iwlt ^ 

the mmxtw * éS.Ê _ «%?** ^ „^ _ 
pia***» «.^ ^-t^^m , __ - 



*    *'t„ 

**    '»»    <t*%-j¿    |£t£ 

•*••    I *   - * * If       #        - *   " 4 - «to '• • 

!• 

«h«i « «W«M«t  ^ „ «M Ä 

£Ptf« 

^••W *** ÍPME *• 
ÄÄ«I % lilii tuft ja      ^ g 

iLiÄt M^Ë'I^K jfij^L m 11    ¿B   ite -..*.-äSfc ate «A,      .,„, M, <MBL   19HII ^pft    4HHHK     IBHiMt   JÊÉY    ^vm^mt   •«•*-jt—^^    ^&m 
•w       *   __»,     1^^»»  sw»    l JJM> »i^nB ny 

• -.-Ib* 
^^K^Hfe Œ  ^Ës ^^ •aip .^q^pr. -^gg^gr '^s^r ^gagp^r-^tf1 TOEM3£- «••BSP   lgK-^Mlra|gE^MMMr 

__      ^ W^ IfPP        WP _      | •I.WLUHI a 

1ÊÊ    M*h*Mfc- Ajfc.      Äiü'jäiLi'i. * 

'•3* 

•:• *-*    *****    **%*$*   ÊmH^k^m  ft..   ^^ 

^  ^ y • ^*-*5 '-«••» ^ . 
••HF *-T'' affi" 'il ^aMafeT^"1 



p*©it*«ii¥i tv   "*!?•-iV_i.V.     ïj-.ero  la » £i*»at nunbtr «f 

ttttM l»3inw-tfii.. t* iñ  tm * /;row ..-Uh th# d«v«lopn«nt 

•f »»«Arti» in m-m-mim mnê eoonenttri«««    Hirt, w 

mit mmmf%w% ©f.ly U*t  *..* ctl#f en*»»  tht off#o%» *f 
«Mft«h trt *l*M4f ««il kmmmt 

*) • }«ww*i^ «r tu» *%«t*»iM ««anéii^ t» %t» my iff 

*} «M »tlttf Ml  tM*vti*«i fW t! 

«1*9 «»Mtaitf,  **#%** «fati* «ffW« 



â)  fr.,U*nt,   3ontin.,ou, ,„* ,,ai.-.bl« .ioeu^nlntion,  data 
«« «orMl!o,.0.l, Jndlacc roîî,t1„(; .o   ui9 

»nli part of it! 

*« th. b,Mf,t ai iwlÄi dty.lopB.at. 
•»«».* «.in« i„, M» *,,.„. ef ,ach #lasl# mMHm 

••M »r th. «eon*«» jrovt*« th. *,!,, thwit ^ ^ 
— -I in »il «m, tri.. «, incci,. Jty^^nM 

w *ooj* #f m^ 1%lii t# ^ m9.'*&mmm m '••• 
u M«* w *,** te*-.*«*** -«M« • m *» • • • • 

4V Ulp-te M«nA IKB* """•'     •^^/^ •,I*P:.-..;'• •.;•:.••••.•.•; 

** ^*"^wp f^*^iPiNNiftlut $n ##%Éfli^ italici 

.W^IMI» *»»*^r.i? wnfi^fiiiji«!......... 



C-ílAi'TEH iV 

^zin-2mim_Aiiîij^. m DSVKLORIEKT 

*** y^e terms of thlB survey 

In our report wa havo set as 9 limit the assumption ôf 
development taking place under the impul-jo of industria- 
lization,  to sec to what extent in affected by engineering 
and machine tool production.    AB mentioned on several 00- 
eaaions,  the interrelation between all factors of the dif- 
ferent major economic divisions (primary and tertiary «a- 
tivity, with special reference to foreign trad«, as wall 
a« public administration) and aleo non-economic (culture, 
wisaaroh and/or transfer of technology) n, 80 eloea the* 

«ta phenomenon of ir.duatrimlUatiMi cannot be considered 
alone.    But the limite which this report imposts 0» us pre- 
ven to us from carrying forward the analysis beyond the 
»sondarles laid down for it. 

ft* this and other reasons we 0j,ali not even co na i der the 
ee.umption - so important for some developing countries . 
ef s fer* of development founded in the main on tat expan- 
sion at foreign trade ay a mere intenaive exploitation ef 
*• given resources (agricultural, mining, ate.) and a pa- 
rallel growth of iÄportll of tfct m08t Mat||tul M|iA||i|é 

«cede (far that matter, as will be seen below, foreign tr.de 
alse) carries out an importan« function in the type of devel- 
opment we are about to examine). 

«.1 amtr«i r*». tLaaagaau..««••.•»« »nd in«,Vfltt 
Mortal «ml», .nl, tak.« „u,. „hen thf) ,„ •rf 

•«H.íiH.tur.,1 good» lne•oeo3 moro vaekly than th. uv„.U 

moo*, of m «»li,.   Thic 8ro,thi wMoh la oort thM 



proportional,  of industri,.! promotion Mlocjtod   to the 
home demand, is ai,o  a,c,A;,,:iç;<i hy „, llweaao(I  coefficient 
of foreign trade. 

The. increase in flew neco3«*rily nanumes the character of 

an increase in and diversification of the demand.    ïhis is 

the fundamental aspect of oevelopnent.    If the structure 

it has inherited from  the demand doea not undergo any changes 
i.e. it rsmalas substantially the sñs»e a« at the time when 

the growth process beÄan - supplementary income would be 

aietributed and the demand be diversified within the restric- 

ted circile of the already priveioge<i classes.    This would 

not only deprive develops of the social aima proper to 

it, but would aleo make it economically contradictory. W- 

versifioation of an increase in demand by already priva- 

Itftd olaaees would, in fact, turn towards the production 
«f ever more sophisticated products, with a high teoanele« 

«ical content, such as cannot be produced at international- 
ly eompetitive prices in a restricted market. 

Restructuration of the demand must therefore be the constant 

parameter of development >    it in fact expresses increasing 

absorption of the large isolated groups previously Mentioned, 
within the ay a tern, 

Ones thé process has been given its initial otimulue, and 

ita inner impulses are renewed by restructuration   and di- 

versification of items of consumption, the flexibility et 

preduotive structures must be increaöed.   Industrialisa- 

tion in fact works towards thia end becaune, manufacturing 
»ein« so versatile, it is always able to introduee new 

products.    But this requires more» investments (a quantity 

oí uapital for each unit of the other factors in the system* 

Ubeur, means of production, research, etc.), a more   tho- 

rough «sûiftilation of technological progress and a constant 

IWwvemsnt of the quality of the various productive factors. 



In the  developing countries,  where alterations in the 
total deiaond confiraily  ten«l to bo quicker,  international 
trad« which offers oraeticolly unlimited flexibility, make a 
it posoibie  to o<ïopt the i;:'jornal productivo ayatam in a 
»ore rational manner to suit diversitiüation of demand, fur- 
ther, and thio also applica to countries alraady highly in- 
dustrialized, international trade is an essential component 
for the asaiailation of technological progress - interna- 
tional itaelf bayond all doubt. 

4'*   fti •**nctw._of industriali«^ 
According to the research done by Chenery (22), eonflraed 
by rwoont economic analyses aa well, there is a oloee rela- 
tion between development and industrialisation.    Oaonorr 
améw a compari o on between the economic strife tura« of J1 
industrialigad and developing countries and examined tht 
ottwf productive factors relating to two variable«f a** 
Internal - income per hand, and one external • til* •lit) of 
the country.   The productive factors ax^ined trot lawevr, 
fixwd capital, aklliod and apecialiaod work, natural roaeui- 
tea.    for the purpoaea of this aurvoy we will onl/ gl«* tao 
eeaantial conclusionst 
a) M^„£Lh??* *?? Preuve factors (that it, eloctri- 

©lty/meoae from the grewtn of industrially« proto«tion)i 
the correlation coefficient is very high indeodt t.|w for 
tho whole of Industry, and still higher if related to the 
atviHfactuiitng industries only in 51 countries., i,o, 1,44. 
Aeoordlng to Chanery,  the correlation depend« «01 
1, replacing importe by home production| 

2. increasing the dtbiand for final producta» 
HMMMMm 

(22)  H.B.Lnenury »attorno of In-Iuctvinl Growth« in ft» jurorl*. 
can ¿c^cmc r.aviow.1960, •d Ü.B.Chenery and Clark »în- 
tarii.fluetry economics"    Wilov and Sons 



3.  expandid the •3cK».,-.,ï  fo, &•_,r.ri,.   -^j^ (induced 
^   tho  prooe,.;,,  ,,for,oH   ..„ „..,.,,„,.   „0l.rtn  , 3jjd g)# 

*Wa lutter p»i„t ift  ..-^c^--./ ir:povtar.t for th* pur- 
pöe«8 of imitine the  •r.gh.oeri«« i, !üsi,y a„af   ln 

particular, thn ¡ácana of jr-o;!ii.oslon. 

A§ rafíard» the oonaaimeticaa of tins öioa# g«^^ 

tw Mia atruatural »odifieatiana ir.iat 1* ¿tv«r« ^«M, 

tht ftrnt «malata in the canttauona ¿nera.»* m u» a^,« 

«* liMHietrl«! produouor in tat*j m%m%>   fw %mm09 ^ 
pawing fro« m inmm ^ kmé m t00 itfilÄW ^ ^ 

«allai«, tuia 8h%it rA>M %>m ^ %m ^^   ât tfca * 

*»*t •# trwtfwi.Btrvtwi« and tiaMBttiiaitttaaji 
*m) 4w%M| «tax» t^t tJI wmmw mmnw 

•füüi ê^val^p^ttt ^Pii^ Ä^^ witmm %m A|É^M 

^*» ftai»«§lvf*f ttot »«f ¿g fae*»»«» ia v.« _ 

% «MBMI #f prefetti«* mwêm mA \m—+m*%m {«f 
t« tatal prnütiitif» ít|).    â wfy «*¿«if ta«* * 

tottfitriMi ««tat«** iÄ i^ 

^VWlMf a^-mtall>ja> 
t» JW 4Mkt 100 é»Ua*». 

fi.« 
If.t 

tr'.4l»      «*\0 |*W#t , 
*•**% ti» #©0 ^ttitr w nmê lmn  (%ftmm mm^ 

triai mtm Têv^^xk» *i».,t 35# *r a-« UM ^ 
i» tHa »ta*« We *r# fiaattalifc. Vau ..|j*»ft«* timi «^ w 

f[f^• ^^vouis "«nti-laut* aW*  in. ftttl«*»*«;  I*- 

(23) cf. ;rf?ftti»fr   s«a A. C^taT"'^« ^CHI«^"^ 
lw; aiKlt.uf¿»-í-f taferraJ I« fMrii-/¿, 

ßooda 



(»Iti tH»  V^-l» H##í *%*»%#,#•#i 

***-.-pu ,f^# ««ft t«^l| «nu 

t* HÜ« t* %I4U#  t«4»«|f i*U«M «MBtftl» ft» 



mm 
«ft*«*«. 

IH   %*§   #*f»**.*t«ii   #*%#   «%v»ft4   **»   ^      -^ «ttV«^**,   *%*.** 

§f>  **W^   !#••   •-%#<*%      4| :     %«*«    ****,      -if-      g-   *»^  ^MS «• « 

*n«# *>-* -***, %mm^mê m M» 

m M«***!*!»*«!« fe • «wt% 
I ttftt««* M «WMtP «Ml «M » » 

«ft*  „__ 

l#   i*« «***»#»* «f#   *        -     »**^ 



*|t*¿     «ft    *** • -       .-       .- .#      J" *i»»****      #f 

•t He 

>4ta afcaai 

ft* 
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mm 

mmm^tm <# **«**-** «m« 
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ft    *ítf tí   -•# '« * - 5Í •*   %    - *4 #ft 

P^* *¡» 
•  **-* 

fÜ# 

!•&*«• 

-aamespgK ••t 

M **« *• 

ê«t *   «« *• 

t* ** t# 
T f f m 

»,»#gp *§£*4H| ** *<*£******* *****   # % *¡¡»:~t *•*§ 



and  fo"   * ;f ;      •t 

unti n«vj :..•>! 

Won or '.ir*»ìi ; ' •#«•. . • 

casti« nrt» »»o», v' y 

Nati ana   (both a"«? **AÌ,   %-»   iff!    H©ì    %*t*?-#1. 

inarcane i« ine or.-'-t* •*.* tx%é >ff mi-mi JHl»    in* a«w*a 

ratea e«rre»roM  to  *.- ***** u it^-f  %« ,*  tmêmfm if •§»!# 

for th« G.I.P.   ami  oí  >?,|f§ for  *•-   :,.;.*.  f*r ÌMWÌ« fff| 

Like all mî§er<Hin;înç:'.,î.~* *v»r*^#,  «lia e» ta* tfiii**lü 

giva a ßtiiarai lMtuiucft, v»¿U *n» «irt tUNüf r«il 
«atic deci «lo« Mint be i**v4 a« g* *^r««|a)t«| 

OB the eociaì and a«»*«!:» «sa» *f #*#§i «Ntta;* #ü 

that tha firot  whiaf fi» t* iati»« «té t* ta* ##«# 

growth of income» nm grovih if 94^****4**) • 

To andarlifit one« amì f«w» ali t** «»«»A«  H ruerai éMfftf* 
áticos te b# contiSe*^ ln f.,|t ^im#ttiA»  «*i*f fette H 

Bhowa tha raal growth of ¿ojittUUoft »ci et %m %m*Ê 

product (not of th« O.I»F.f ***• »%#%#J fownt intiv» 

in the tar, mot* i, highly roulât** «».»s»«!**« m %*ü «or 14. 

(25) Tha oramai ruta o of ¿rotti» in u» § ^ InfrittTfilllti 
countrioft in the WOT:; &89* txoiu*t<0 m 1*$5»10 (M** PtVlo*) 

arat USA, Jopar.,  it-y» URf W.otswtii», Halla««« dirruí and fra«« 
(which in thou« Gû-O y#«rs pro*«*«* €«$ ©f w^ríi outrât and aa*. 
suae* 5t*). Takir,,* a*ijr i^ T»5*, tht rat« of «.^S ¿? M^athJ» 
countries v-.~ 1? r.a.  in «or.atr.ry ta^a «r.-l 4 ir ml  tw«a. 
However th,- ^rro of I?*: mimurf« o" hirbl>  .^£*eni„- valúa« 
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J*     fe»fM«N%f»  l'IP     -1 r«4W* *•» 
t»«t«t tf«t **, **.•• t**U# 

-*** m* ^mm ̂ •»•Mi 
* 4M  %#r#ftiMi *».*«» 

. to iütMi «ti»«* 

lift   iífflfcíllitl f    *-niiï-»-I----,»^-^w- 

if  |#  a^jf* «ft*« «lié «•» M t i#M  Ml 

Ü ••*•*« «t •*»*•** #tft*» Mi « 

fu* #4.Oí;      tpifM (Ml iitttt f|»#ft «*u« 

fWI fel»««tt   t**&* up!  l»-*7'i ?mi#, ft».,**«*   ff» n i»r *§*£ iA* 
rjotw #f f*e 4#|i-»#» ti? «w ##ii-tf*##     frr«tf*etS*» •# Ü» «IM 
•na «ont*ft% *'f it« *4«%ri»f»%#fitw fj*ft4t tr« ficwi"«» ffcr till» 

rtrjr «it-t  *>f f M fid   > iir-*?4r,*r* n»#i   Helms «MUIy 
*,ia§ rftfià  niée  tri * î «.- , t » M» 



«******% m  l**-«r f« **l  *»-# **# ***+•«  #f 
t4»t«i »? «*«j§-.«tv tei «»#.   *•    »   utm*m%*et 

|«4* **¥•*»%•** m  |ï__ft  *«N*M   *f   le*  #1 

t|  tufi,  »*.*• •*  %lit   »*r#t*tHfe   ite 

--«t«* ## ***ftt«|«ttM*    4b «*H|# 9M*!I All Ht« ' 
***• Ä^W  i* *ri*te« fp  ü» tf»#i#ííl#iti*l» «/«* «•• 
rtaüi**t, i*^*n «t wm ****** «***« «•«••*«* «** 

«At  ftfMFlitt Ite *•!* ***i* f«f> 

«* PMtot lt|* «• »te» «Mi te» » 
•f fimMßiw % ** ti e #•»* tí 

te»?  MI ll^^   i«•**«*!I «4* MMI !*»***•»«• I** 
flttt «ft»«*! «HÉ tait « te*«* *«* «* «ft* ¡mm tttf 

fit I    A» r*;«rte tte «*«*#»trJ«* «M«H alii* tait« %• tegt* 
«AtoiT tut"   -?Ui£<«tt<»* we«***, tte rstw« «f ifíf««te«iii 
**? te &i*rf**fe*f? *te»#*%    4»-*«r-*t*»4» t# *?****«**# •***•-•$*• 
Ite**?,  tr.  »«u.    »--»c» Ci*t* *!*••* m tte  uvt 4*,*«« te »ft* 
tfwitft  *h«r«  »!U  *•**   i*. w-vi»«» to «jiiao.ïh   t©  rat»*  Ite •p*«* 
ittHttfVI»*   l»i*.-«l!*."^H   l*    •*:.**-'    Id-,   »,•,**    *ii«   nV9¥'*3l   lri¥#fi%» 



.   ' Ik '.'. 
.   ,.-*o> •'. i í"  ' ;.*   »Wnnctí country 

-,í,mi   >   *.fí* inir-ilty te»«k*ar«l 

-**-.*" . 

ti»*  t-if*   ,j ne    t«t»nni   '»Ì   rn^raua alloro tha 
tacnas« < at « <•**• a*,tt«k to  H*t ti   &**« iaaatl (ospitai 

ir.¡» twb#t#rlt  t*»t  --f **•*•   tr#4«t*t  ineraataa £«atai»f  »** 
«iffvraaaa*  ar na»un4ai*t l«  le tea attristai ta taaa»iaal 

p^pan*. Wï   %»» i*- *•« te» ««»arattijr IÍaatit4aÉ#  ***• 
m fat* skmm ítmif 4» aar fatua* af alia itaia 
{fpateat ifa*a**tiafr) tey iettatila«- «t tenaamiiatti 
•tut ** aaaifaata itttlf i« m »»prtwiaTiit l« 
Ntfte^ Cintatali i«*»«!*»«) tr «T«Ml«tU«l« (Üi 

ttf «teaiataly af tatt**-» 
if teut »MU «a ttt a*ta*t i* ai ffloult tt 

tf **» a**Ma* MMMMl»#t  ***•*, ***** 
«a* taifa «f ttta****** p?t«rtat i» *üa »•••áM «artai 

*f «maiaNK t***l*ffa*at fi*** to 19*9) aat I »i #«••# 
•i#fM (!) «f ti» a****! iftoo^a tat* haat. 

•p 

Ü§}   o» «ê*» •artátalat» aaaa*/* *f iaaraataa i» 
m» aatawAHr  iÑtortimmim to •« latrili 
•jtttt »im/ar c m tal n««*v tmt «tat m tat 
rtvttatua* ta i-trwtirf* im tW#fi ün toa mu** •** 
MMi^i «ttaittâa» i« ataay a*at*ati«iat I* tai** **• 
m¿?4 %m Tt^rAt ta V» a*-***!**' 
«#y'a steil«« I« Itnly), 

ful   Invanito** an *Haw«aa wié» tete««« af fragrata te 
naaara«« nnU »n niyaily ayaiaal af tha lndaatrialiaa* 
••«iitHOf   ianatatiaiía m ohm««« »i« étti ta ta* 
aatnat ¿alitala* iit «ro» fien ti MI of %ìw lavanti »n4 
an typiaal af tfc« 6avaltain* oauntHtaf taking tati? 
«•iip'n'arif'i  bv  tfaimtag  Of  technologies  ft'Oft  tha      " 



.1. •>' .i <"! vaio ì 

Jr.   ChrA¡:'h»v   T   V;c    '„riCM    '.o   mri/l.,.,;t;    (t.;    -,-i.in    i'tìrit'il''?!}   oí 

\'r.>      i'M •'•.,-•   •:••    -O.1.,:    IV. -.,•.•.:.:    ':y    .•;.,-, í;,   :: " ¡,¿;    ;;.   -¿ •.   J..dUü- 

tfiai'Äad  or  m» va J o pin,.;    ountr.v,      aa  tr'üu.rhi.  cat ih tue 

?i"»f:teriy svirvt,^ iu^uu i>,>  «.-W.IWJ.VSJ.X ¿H.»ti ^a„ ter (30), ali 

fjo.ìdt* of ir, au ist'"y arc- dcpci. ont or  oii^tr.o*rin& while, 

to f\ vary ¿:i\#at sstent,  en&lneoriiyj; depenna only upon 

itueli.    Pur:. Mor,  il h'jXdn a unique position in relation 

to ìnv«oti3«ntoi in fnet, not only does it» productiva 

aupad ty of oA£¿it«»l í'ooíi.g Uw.t the rat« of expansion of 

the conttumoi* goofta Industrie«, but ìny l ne roa 31 in output 

QÌ on« branch of induntry raunt be preoeded by a »«qualifie 
of investaonta aproad cvzv s uuuber of provieun year». 

Ttuia, considering that «ny typt of propri*simiiß w»*t allow 
for int»rt»BporejL ¿«pendono« (direct %fíá indi root) of the 

levóla o*1 output,  lnvoatitontu an<3 labour in all branch«! 

«f a country*« economy,  from thia a a pact too onginoerlnf 

enjoy» an ¿absolutely privilege pooition. 

That art the laair reft-rence parameters for engineering 

in nil eeonopie «y«t#».*    Hefnf« w»Vin^ mention of the ele- 

•wat* fro novo in thin ee ncotion, wo wo «Iti bor* reotll 

that the quality of math^matic model ss in phydce (11) 1« 

8tiII ver? different ¡"ran Inst of the ranthosintle modela 

%n e ooo ocie a (31) »nd in nocini queotionn»    Tn th« moiri 

th# correlation eoeffidente mentioned hero »nd in the 

subsequent paragraph H«v« been eatabliehad uaing the sy.«>t«a 

(3C) ''** loontieff and A.I'. CI.^T "The poniti on of not*3- 
working in1u.;-.,r.tes ±n the ut-iK« tivo of -in industrian »in/; 
ooftiiony11    Urlilo   VX«6 
(3D At pre»ont ¿i rubber of eeonora«t**io tfodelo are bolng 
preparad in Italy; oro of 1*j5 equations (Andryatta). In 
the U.S.A. a mo-lwl o' 4ti) 0.411a liona ha a boon work«d out. 



tJffi'i*'-::    ."'•;<   ••  *" •    !:.••       :"•    '-'•*   (V''   '^''-^'i    l;     .«•'-"?«»   ìTì  t'oono- 

.r,i-?r,   -;iv-.    •'•: l.v   •   v-*, ./   • '•    •      '.*.. i*-    v;  *Vv. r.     '"e   V.iv,í   Ir  fnct 
aOrt.n-.w ri-*»"l   ; ' «    .•«•»;.*.•. 'f •-^J.  < ^'v. y^ b'woi on eeonosio 

anaXyBci are   U.-> •'••"" r-  .;••? -.-•.    • i i >••-«. Inqu ••*•  far tfctlr <nnt« 

ta aupûly -i   )Oi*r»i;'ic V-.í.JIí» on whu*h n;vt:iOfi»ncictl Jnntiü* 

«¡ents of  CH'CULIUOII mn.y t» ue*%*. 

•« hrnr» »# tfiíb» »f «tur»*!»  tt tm¿«rt#ti**te tìm |»rts«it 

mi ftittir« »l# et ttorat**ries whiírti 1« •• baule an 

tent •• tfe» ötrwttufüily inttFitftnetf,* f» tette ti mUi 

SHE IsrteniftUoA»! tttaetit* «rt »teilt*»   •§ teáf tet% te 

un<J«rlin# tu* i«** tes*, «ite HKtfA teâag tu its 

«Mit   tH«   f i/piTS* £***£  ÌS/  #*«fiCWtrt* «State« Oüif 

•i h«vt at »«rtatters #m |>%te«* mii tefttel «t ti 
#f tt«»ar«ut* u>* tri* tesati terte*»« «»4 tan mÈg 
t* ètte í#t§wi tf ^a-etf« aast f» Alt «tefitstitft Is 
We oa*«l¿trf ho-vov r, tüe* thsst Éste ara *f pitti 
tat nad #4iiiifi##«s#t ******** *h&3* #***- s**«t** là 
•tvsJMta trm *1* iMlut -'f vis* oí tet-t   * tefitei (i* Ut 
north),  tesa» i« tâs* m ***•*<**«»» •tefe« cf <»ibaliu>0* M 
labour fittttrs te te ota*!*** m te» ••***•   fteat tette» 
latlsfttitas at* te sta* tistwt 3»r*t su ?*$t9t**t Atte ft* 
tet #***l**tiwi «tttutritt* 
At as«**** *£b£|£t **• astfctwrt pwtustivitp (»üoul***« 
tjr tüo ltn#« of i»«g*tafti«n an* uulng *xc*llsnt oorrtlatiwi 
ttsffltltrnttUn ttt« north aa<* e#rifrfl# t¥tr a long ptrlo« 
(19SO-V>70) i;i ir»   **ot -ibout 1.*>o£ wtiioh »ôana t^t,  l»ckint 
« ©«««Vint f:if;tí>rt  nn lncrô«fia of 1f Iti ih« quôRti% tf 



i**bólli*  ,'ji'»-r  ri    - u -  -   * 

of  p**u^aott     !f   f* •*    tí* --i *  *"f    - 
inetta c**   »• ¿.--* *«**•»--   »fici."it.'» 

•      » --   * *t        i 4*'-     11 - if 

«àt»«nait wî-i*h »t*r%«* «fr In» çjt**»#4f !*•> I**** m 

a^.i'.-.t « mm «tMr *•»#« f** IM 

#•  fini ttftt  tot **ftilft*l   ppMtttUv***  •* tt*ta?l*i 
(«mioh r*y 9P9r<»xiafti*lf ü mÊmàêmmê m •********u 
#f ímmmmm% yUlisl ««* #*f«t *l# Ut««i»« «**» 
ft* » ««Mttftt ffcttt*« ***#• «** ** lo***«* *t f# to ut 

|#     %   IM Mt,   fett«!**»,   ****** 

•f i a bot» r %»*i • «telai WNjmit* at 

tu êmmm*m UM èagrat «I 

«I •• 
HM 

< ja)    It «AU «tt» t* wicmil ttüt *•» Un**» IMBÄt 
«lau f#r Vi IUI âma-ri*»*» in tta »*•% « *h« p«aiii*iiátf at 
satiiaviiif tat rt|»*tiiw» #f tbi *!• al*» «ff U «•©*••• 
<füJ^ÍÍ }ft V*t*aa«l«iv  fauni  Ihn« tht #««•«•• ^«lct«ii^»«i 
•f %mm%v mfim^nm in&tat** «atari*«»* a wflr la» »vgl* 
»t ppoâttctiirity rat» of la^aî  Con"y Ç.'f* »f MA«*! v»âtia}* 
It sh©*il«! h®rn H* Aftfhifiirioi,   ©nr* a:-.*   for »lì,   t»«": »ill 
the parc-.v.t.!,;.- i.'vlio »tío.;.*  -¿ven   i" %r  jtu4>  only *i'l4JL$& 
relate-;   i,? Ifirtjvjjuil  ¿ilturJ-JQ.'ia  ioî  co;,'.trio a arr«'u'ipi. *" 
€*o,jntr*iêwT~tr!Îi-'M.r^ "'TïTa-l o.^l-iVV-iv.^'iCi  ít%* n*f»viiï'0 and 
to iivon hi-v>vic:»l  .'!3+,u'»ç:onu.    J">r 4.1 .¡: i eri non w« uV*a>ü 
try  to   ' 11u;,t-"'to   \,hcn   ?y  ,JVí¡.K   ••;.J¡¿ :.'<.. to exawnliiiu 



i|* * *ll i» im* ^tUlt ft* f» «Mb 
«Mite«!«» !§•#* *•**• *** **••* *f 

it ««l «IMI ^*i-mi-*$ mm% Urn 

M#fc I« 1*1» tÄ<fc**rt«t*t 
tr|t*i mm **«»* tm^nmßnm im 

pm% H*f *w* e*5**»***!*****»*)! «tu- 
ât o>*nt*;. IM N»*«H«f M %•*•• «r ««ISìMM» 

tu« MHFìI«§M* *r «afta»»*** «tu ft* fmâ 
friP t"t# Ittáff tUWMflW* f fattili Jtif^ füffM ijLM» f §• IMM^f IÉf£t§ W 
v« M elea I* wm î*r u-* ^ *  í *í Mfcitär.u. 

»Coirti tnt«r*f>t. 
Para»*ît»ïo of évaluai i an OS) al«« e xi ut conce mi a* 

(33) #« re'or ar'iin lo tíie m¡U nations (¡marginf fr*» the) Sya» 
poíUim ON «i't|< • tic'^:-' iii/t jTuinc-t.ríea hela nt !.'o¡eofl Ir» 1966 tina«? 
the PJiiptcf;-»   :K"   C1*í  (J'ttor  V'NKJO).   l'or'  aorr.e   of wh»it Í8  8al4 
in tillo pu'-ifr^ph M O

V
I? ind« beoti to -MUDO for m Torma ti on 

kin't'Jy ¡'M.ivliiíi   < Avr.vi»> vV ooivüluion .-.'i ^h  the vchioleo in 
utîC .'iî'-i   '.vi. t'a  i'W:";lí   i'r'i.î.î't : iv»ntM ). 
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paragraph,   xn will  only 3ay that,   in  tho industrialized 

eountrieo,   the rete of added value in engineering io higher 

than that for the whole of secondary activity.    For example 
in Italy, where engineering jn the south does not represent 

mor« than 5$ of the country »a total engineering output, 
in the medium-length period (1951-1970) the total rate of 

increase of added value in engineering was 13% against 90% 
for the whole of industry. 

4•6«3teJBilglJgt'p_co88i«ga.t.  industry in the general development, 

Firet of all *e will remember   the eonaiderationa made at the 
beginning of the previ.oua subaection of this chapter regard- 

ing the trend of econometric pnran¡et©ro.    ThOBe considerationa 
should be born well m mind when we arc concerned with para* 

matera relating to the ci.t. industry within the context of 

tha economic ay atom.    We wl,u also recall points 1.1 and 3.3. 

concerning the structural features of this branch of induetry 

for the purpoaea of our survey, and the data on ita produc- 
tion and conouaption relevant to it. 

a) Relationship to fautore 

Ao far ae concerne the relationship vdth the directly pro- 

ductive factors, we have not available any sufficiently re- 

liable econometric data.    Hoxvover, aa regarda labour, it 

ia clear that ite nature in tho m.t. producing industries 

in lgae re^etiUve than what it io in tho induatries utili- 

zing the m.ta.   (a machine cepacia of was« acalo production 
cannot yet itself fee made on a maes ecale)}    thia means 

omen* other things that,in percentaje,the number of peraona 
^ployed in tho m.t. making induatry is higher than that in 

the induutriea uoinC these machine^  (as we have oeen, thia 
ratio is 2   1  1). 



From  thin v.<c rrzy  V-UKM   vhn,   c\>c-^:.r\C rcr.or-, Liy,   She 

development of labour pr, :!uc Uv: t¿   in the cnfiinacriiu» in- 
da a try  (which  i3 n^ijily the user)  mikes for a  lov-ejr rata 

of labeur ur;,1uctivit.y  ,.;:  the r..t.   iralur.tncn.     As «e  aliali 

eee,  ht /over,   the  probier    ust  o e more co -rectly interpre- 

ted by analysing  the particular importance which technolo- 
gical pröereßB pogueoeeij ir   this branch of'induetry. 

Turning to the relationship with çnpjtil. we can refer to 

the indica ti oaD provided by Leon tief f (35) in hie ¡nodel 

of the input-output structure of American econoœy (iy66). 

Thio ia a nwdiun-low coefficients  0.49, which, however âouma 
to represent well  the percenter« of capital stocks per unit 

of product   (expraasod in monetary terme) which a branch of 

industry not charaeterised by intensive e«pital aay require. 

All the same,  in our v>w the fundamental factor to which 

thia branch aunt be, correlated, is the third factor, thio 

being the decree oí  technical proareoa which the »achine 
tool rcquiro3_r_or j tt; production and tranamita during ito 
utilization.   (36) 

Ac a productf it in fact depends on the experience acquired 

and progress road© in  the s.oat varying fie7.de of human acti- 

vity;      on metallurgy, for raw materiale,    on electro-en- 

gineering and eleotrotochniques, for driving each single 

«achine»    on electronics for   ai applications eonnooted 
with numerically controlled m.ta.,* etc. 

(35) Op.cit.   (cf. Kote 30), 

(36) Robinson*0 phrnue nay be rocalledî "an improvement in 
the field of machine construction only,reduces the 
coat of capital more thun that of Jabour, ona nn im- 
provement in tho field in whioh the machines arc modo 
only» reduces the coot of labour ciore than that of 
capitol". 



>n M arili— 

tatively  oro  M;:>: ta: M-e ] y  ...-.,   * ..lf¡l. .-:.: ,   .-(ii  *  oosjp.odilgr   the 

»auhiro  *üoi   jr.r.orr.or-.tfci:  -:^iti,v.   I'vcrli   Lti. rti.v«-rsifjca- 

tion  ir-   i)VO-V\.^u---.,r,   ,,-jiu,   -u'   :.v.    asl;:,:,:!,*;,   it   produces  the 

quantity   (with  the :;? -.rì;.l ;. .t.7.   ;-,.  o^;/i   r :.L:icd  largo and 

medium-ocale  output)  nnrì   U.o  quality   (with multiplo-uoe m. 

te. find with  those for amaU ana rne-lvj.r-sealo output but 

technologically very complex,   like tht numerically controlle« 
machineo). 

Other important aspects of this wrticuinr correlation with 

th* third factor are  those concerning Research and develop- 

ment which in all ir.duütripJised countries are carried on 

alongside the production of m.ts.    Kvtn in  tho developing 

countries a rosearen centre ta eaaenti?il.   (37). 

Last  out i,ot least the correlation -^el-íUn« to  tviining tech- 

nical cadr*3 of the Int «n* 2nd elaae. «nd it is v/oll known 

that this is orle of the key p-oblons ih<; «.t.  irductiy hag to 
face.(36) 

In the developing oount^ioH the outabiiubment of Institutes 

for training staff in new ai.t.  technique,  in their design 

Ì?, L    J ¿pß producer nountriea, ranearen io carried on 
by the i irmi! themselves {tía in  the U.S.A. at  the hi« M.Ï. 
Rosearen ir «ti tute owed by Cincinnati Macron) and/or at 
LïTr^00' f ülM dL ¿^ ti tutee financed by the Indus- 

UÏ   ¿ t^Tî^'f  *? Cm,Rnr at Ac!,CB Comity, in the 
thi'c% Í 5 S,T,In2u?tP? *?oer'•h Association;  in ?rnnch by the C.E.R.Ï.T.O.,  nnd in Italy by  DVIMU,  otc). 

(36) In the U.K.  a Kntional  Trnir.in/ï A/joncv is bcinr rroleeted 

tlio ffur* of •-he  :..2  1:r..i.-ur./; corroa alrrr.¡v in ci-iitecca    Tho 
cour«,, ore  »iwoirunllj- directed  t.-.w:,j  the tiri31? ¡¿cÏÏS. 
tools a.«l r<,pr.=,.nt a  bis F„rt  of ,ll0 wfc„,e R.T'*.  project'. 



and on  the  problomn  connected v/i fch  e- i.an<ì ardire uon ;<r« an 

essenti ni   instrument  for tbo development  of Ini e field. 

The tranofer  of t«chnirt«eo at these  levels nuiot te Liado by 
an intense exrhnnrfc r»f i r^orr^ + i ¡^n «ri?»  cori tacts on an in- 
ternational acale. 

b) Interdépendance- '.-ith cïif.ij.eerir.'' WiiWiWwwwitt  ••••mill   iiwiiwMfc   tm-^m  ••••  nmfarf»   ».MHP^^   „ , ^fcA 

Wt have already noted at length the correlationc existing 
between engineering; and its branche«  (39);    to this we will 

add that, froc the econome trio 933*01 aa well, research has 

shown that there is 3 very high correlation ratio between 

the added valine produced by the engineering industry, and 

the machine tools» pot; soasad by an ¿nduatrialised country 
(Italy in thiß case),  this ratio beine higher than O.9O. In 

other words with an lncreaat of 1jt in the availability of 

nuts, we have an increac« of more than 0.90JÉ in the groae 
product of the engineering industry. 

Other research étudies (40) have, however, given differing 

indications,  ehowing that in all countrieo the flexibility 

rate concerning the dwand for machine tools ia higher, oven 

if only slightly, than that of the demand ^or industrial ma- 

chinery in sanerai,    ¿he tvj aets of figuioa are not contra- 

dictory - ui3 tnoy refer to different itoae (engineering and 

industrial üa'íftinery:  total of s.ts. J . the country and the 
demand for in.^s.) - but rather, one «et completes the other 

and confino the very close correlation and interdependence 
between engineering and its bronchos. 

(39) Aceo:-«Hn3 to I STAT,   the  intiu-rtopondence between the 
branches or* angineerij,,;, ' in Italy in  1Ç70) wa^ 655» 

(40) Carried  oat by UK720  (cf, Noto  33). 



C^   AÌÌLLI*    ' Oí'-'•'••''V-.-   v.-'j. :;':>   ;.'.í.';'J!'C.';!'Ví;>:    j. .íleon 

Huí r.hor  h'!.;   rcs^-jr'o^  o:    ieí" i n.¡. tier  Oí' TV ¡mieterà rfcgctrd- 

in£  the   rrrtio V't-veen  ecm.:ui;.pti <"m .r n'V'?v ""foduetion of 

ir.» te,   with tue  ohi'-í' «contri c  h^a-zir^s,  j-atithed a  suffi- 

cient decree of relia&r-i ¡,¿ .    And y i h it iö  of the highest 

importa/ico to hnve certain data,  both for operative and 

foreer.atin/; pir-rc^-»  nvaiiäble   !'or <¿IíJ fundamental meono 

of produc!-ion. 

In this  -sa ee  too,  all wc shall do io in Moa to  the closest 

corrolationaj  (however for the nuts, we ¡w.n be satisfied 

with indices muoh lower than one, ami with not always very 

high probability lévele).    Thece ere (in order of de^eo 

of correlation): with tho O.N.P.,  hi^h ir ai3  industrialised 

and developing countrie« tout in tuny rrsse lower than thoee 

for en^lnorpinij;   (--tfHearch carried cut.I».» Italy ha o shown 

that   the corrélation beUoon   Ino number of a« fes.   in the 

country *,,* the O.ii.P.  is nbowt 0.70?*,  tuia meaning that 

an i fiercer* of 15Ä m  the r.vfti labili ty of u..ts.  correaponde 

to an  inoren :-.e oC nfco.jt OS Of* m  the O.K.?.);     with margi- 

nal  productivity of coniti the  correlütiot: i« medium to 

hi£h,   if MPi-our?:!  in mono ta ry inventaient termo, and medium 

if seiLiurtd in terms of ut« mica i    fin;.73y,   the correla« 

tion .vi.th vehicle« in uoe per 1C00 i«habitants in high<on 

account of the    close    relationship existing between thia 
branch and transport vehicles). 

Finely,  nv. .íV- -,» r.onf>.rnH  t<he nimber 0l. j,00ple employed 

in thia branch, we  v;ou3<» r.-c-sU   th.-, S the op ti mu» size for 

thia  inductry i-; ji-iliuw to ornali,   and  that in the mont high- 

ly ijvbiotrialiüe-l   country«,   the  r.-.tlo between employe© and 
r..t.  variuà fron 0.40 to 0,60. 
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d) Productiva capacity 

as stated in Chapters I and II»  in quanti ta tive or »ont- 
tory tent the productivo capacity of «tj« branch ia 
very wmV. | not only in t:. individual countries, but aleo 
•t a world level.      ïfeus, rather than consider it from 
tho standpoint of productive capacity as such, in the osas 
of tht m.t. industry, as already touched on, it ia much 
«oro significant to go »ore thoroughly to consider »oro 
•t length .tho "catalyst" nature the industry has In tech- 
nological progress, and especially from tho aspsot of 
incorporating and spreading quality. 

to will however give Just one interesting parameter which 
routes the production of a.ts. in terms of miao, to the 
engineering industry.   According to ft. Grosse (41), for 
every dollar's worth of engineering product, from 15 to 
25 eonta' worth of at.to. would bo neededt where tho flexi- 
bility of the parameter given for,the «.ta. is in relation 
to tho innumerable number of engineering products whioh 
would make ispessitole, and in any case meaningless, the 
definition of a single parameter. 

(41) R. Grosse "Capital requirements for the expansion of 
industrial capacity".  1951. 



^ • * tj] ',r?.tfi-vc * * *• ìi 

Wiilo wc r'vff.!r to ouu* main HIr> U-oluc U on'' .is f*r as con- 

corra t'ic :'jar;vi \;y ,uvì -.uality of th¡? ¡.'interini ve bava 

¡fian.'.tgod -i.« fo.lj-rcc L'or -irawìni; up t'iir report, we wtafc 

once r<n*o to u;,vw ì-ho reatWo a t lenti on to the na tur« 

ami to the lindi.? of * !iiì infondi ;ior4 «nd rtota we «talli 

moke ut.€ of in *»:i3  r"lral chap tor, 

ïho pro(jrairaio:^f   the  (¡cantío!  details  of which we shall 

quote,   only *«•.-.*» in  v»r-,.r-n the faci,  that  they roíate to 

the   »70«,   näi*   t;»-«y  .--.re   thur  implicit.1;"  linked together 

by havi^,*:   ¡.o .ianot.loi;  ¿r ar.  i.-i-»f.»rrnt¿í\-ml  context drama- 

tically ch •".-.•T.iT-^r!   by »>-î;rOT.en or hi^u ?\nñ low develop- 

mont.    This  ; ..    P;.^  vjijci-torce ¡.ir>ce,  ,.;¡ ^O »tall IN, 

it leaver? n n.cv-r  or itm 1r?en irproru; Ion in üenrly «11 

tb« *dcol-vat-ion*f of   •,!&.•• aer-c^nyi :,T ersch propri»»« 

by accents a tin::,  or ovoi. only .»iorai.onj Uç, vociai obje- 

tivos  (thir..  too   vhor« ir* reality -;.&© r.lar:i concern merely 

pfC:1iJCt.ivi+y  =«. i   M'Uc   o.l::r;;, 

Ar.o-.hor  feature,  n.id  a   Limiting on«,  conn-on  to the documenta 

to vkìijch ;vtì  viviti re Tor,  ly thnt; nearly nil  of  fchem refer 

to "Mixe.ï"  C--;Oï:L3O  ?WJ tn ror-f.   or leoa -t/rroc«: p^ogramalne). 

l;r.!'or :«;•:?. I*.--.y   :':c   Ì :» ir.cnt U i of-,   A» V-.-:VF;   re'the   countries 

«•It*   CcU«-.--.'.Vf.:y   ni;:   C t.,.;,0-:. •- r    !:•   y*:-;,     •;: -v.l^u:, t J .      W© 

snail !t!.:;i Hors   rnem bul  «^h*v i  Let V>f able  i,o attempt any 

real   cer^.ìi.i^   r-~ •--...•..¿r   the   t,.n  nethodi;. 

rinnilv-,   i-:öre   ¡:,   ut.L,,'  jJv-   ,• ; l-h  ^ces not concern tb«j 

--'¡yntity  *:r^i   v.»-..-: \y  of iV  ^.;tcrstti  provided;  this Is the 



dat¿¿  cannot  be compared since it refers  to eituationn, 

structurel and conjunctival, which aro enùiroly different, 

(42.) 

ü>.2 3o»e declarations a* *bj^fyH,vcB 

As the a*»© declared by the orogramaea var¿ according to 

the decisions dictated by the political policy expresen 
by the system (e.g.  social, economic or social and econo- 

mie)!  oo the cituationa in which these decisions are «ade 

vary according to an endless »erioo of combinations (dif- 
fering availability of factors, quality of the labour avail- 

able» localization of the natural and produci* va re sou roe a, 

market stability or lack of it, ate).    In physical terne 

therefore,  the maximum productivity of the factors of pro- 

duction cannot be pursued in itself as an abstract entity, 

but is always related to ¿iven situations.   Por the coun- 

tries with a markst economy, consider© tion suet also bo gi- 

ven to the variants introduced by the diversity of faotor 

prices and, for the private section, by the aima of the em- 

ployers (endeavouring to achieve the maximum active differ- 

ence between eosts and prices). 

(42)    A» an example illustrating this rather obvious consi- 
dera ion, we will refer   nee more to U ¡ Venezuelan Plan 
for .1963-66.    In it the -ú.N.P. rate of growth, was fixed 
at the reasonable limit of 7.9J* p.a. but that for engin» 
«•ring wee ealrvilnted at 25.6^5 p.a.! Suoh an asoumptlon 
would aeerc absurd if included in the plan of a country 
already in course of development, but the prospect ohan- 
gea when wo confidar that in 1962 the Venezuelan engin- 
eering industry was in ons of the rout difficult situa- 
tions of all?    it waa in fict providing only 4.2$ of the 
means of production gooda concsumed by the country, and 
employed 14.2^ of industrii!  labour.  Snorgetlo action 
both in the direction of s policy for substitution of im- 
ports by othero,  ond for « batter uoe  (or greater produc- 
tivity)   of labour,  wan essential.     The hjçh  rute of growth 
indicated oimply »néant they win tad  to ruino   the homo mar- 
ket's tnke-up of Venezuelan ontfin^orinj products from 4.2/» 
to a little more than 10)1. 



The optimum ur.o of re;. ouv,oen re:,,ajns, h^v/ovwr, the eñeon- 

tial r<oint of reference for all programmes, whether exprecsed 

% mixed or by collective economics. An ntatcâ, this Amplios 

a growing realisation of the complementary - not subatitutive 

- nature of labour and capital and, consequently (in auoh 

an intenae degree of technical progresa) the mutually condi- 

tioning effect of quantity and quality on production .(43) 

The optimum use, effected by economic calculation, is not 

only coiiuártercfl in theory (cf. point 3.3) one of the basic 

"instrument«* of the accelerated growth of ßiven resources* 

tout also conatitutea on« of the constant pointa in declara* 

tions of alma. 'Ve have already rean it amone the 5 objectives- 

of the centralist Polish Plan 1071-1975 (cr. point 3.2)| 

it i« alno present in the Brition, Italian, French, Spanish, 

Chilean Planrs, etc. A3 wo know, in the USSR optimum use of 

resources is by now one of the instrumenta taken for granted 

in their Five-Yeao Pions, oven if for the time being, its 

application ig limited to some special fields. 

The quantification of objectives is .first of all effected 

by th« uauumed variatjono in the overall O.N.P. fop the 

given or cumulative annual period. Generally speaking the 

ratee to which reference in made in the la tout Plans are) 

not appréciât]y different from the indications the United 

Hationo have already supplied in this connection (of.point 

4.4), and 01CD as well. The variations in fact assumée by 

(43) For example, in certain circumstances, an optimum solu- 
tion from the quantitative point of view (i.e. with the low- 
est consumption of factors) alno coincido?, with the optimum 
of quality and .¿uantH.y of the product. This is the case with 
the automatic (and nunoricjliy controlled) ra.to. -vhich, con- 
trary to whit i 3 ^ncrULy thon "ht, enn be ïoore advantageous 
in'developing countries tV.nn sirrplcp and less costly ones 
(from the roir.t of view of the eor.r.i.nity and, consequently; 
of deferred income). 



industrialised or de-velo nitv* coavtri?.') like the U.K., France, 

Spain, Italy, Chile, U3ÏÏR, average 7';" rujmmlij , eorrssponding 

to an overall increase of ÇC> in the five-year -period. The 

rate assumed "by ïeraol (8$ p.a.) is slightly higher, while 

the Polish aaaumption (in toni 3ü-39á) iß slightly lower 

(44) 

As far as concerna productivity» precise quantification is 

generally avoided in view of the extremely problematical na- 

ture of the "forecasts and calculations connected with them. 

As an indication only *e may say that an annual average rete 

of growth of 1jt (as for example is ßi von in the British Plan) 

may be considered a« a good point of reference for the highly 

industrialized countries, while fcr the dovei oping countries 

ar. accurate structural analysis of the decree tovhioh resour- 

ces ara used, nay provide indications of more rapid and bigger 

increases in the short period (cf. the Venezuelan example quo- 

ted), 

As regards methods, while we will refer to the theoretical 

considerations under peint 3.3» we shall not do acre than 

state that both the collective economy plans (45) and the 

other« postulate a growing degree of collaboration by inter- 

BCdlata bodies (associations, trado unione, etc.). 

Finally, in relation to investments and to their quotas allo- 

cated in the veriouo Plana, we will avoid troubling the rea- 

der with a liet which in any -case hna little significance 

(on account of the relative value they have in- the individual 

(44) In the third session of UHCÎAD held at Santiago in Chile 
in April t972, one of the aain aims of the eecond U.S. 
decade for furthering general devalopaent wan given así 
•raise the annual rate of growth of the developing coun- 
tries to at leant 6.5$  for the G.N.P and at 1.9Î*  for in- 
cose per head. 

(45) Once and for all we would recall thot the term "collec- 
tive planning" in this report -neana "democratic centra- 
lism" an understood in ñocialiat doctrino::. 



econo.Ti.ic  ai tu-i tionr:).     ï/e will  however refer  to the  indi- 

ca ticnß nlrotiy ¿:ivon -U point; 4.4   (b)»reminding the reader   . 

that,  for  the  •Havelc-ir^ countricc,   special deci si on« were made 

by the 3rd Suonion of UIÍCTAD in  connection with this.   (46) 

5.3    Scane programmatic nssumptiona relating to induotry and to 
engineering in particular 

On the basis of the quantitative G etisia tea mad© in 5.2 above 

(47), th* different Piano pass on to the assumions of growth 
M'ìo programmaticelly,  both from the point of view of supply 

and from that of demand (in ita external and internal aspeóte). 
fho collective Plans make no mention ©f assumptions» but M* 

for to "decisions'* or at least to "fore east s* t seeing that 
the demand doe« not induct variables, with the exception, 
partially, of exporta* 

Htre we are only concerned with example e of assumptions of 

growth fro® the supply aspect, especially those relating 

to induutry with engineering included in it.    Prom this point 

of view we can therefore give aome indications derived from 
both "mixed" and collective economies. 

The annual average growth of added value by industry and ita 
branches ia not only related to  the available productive 
capacity and to factor productivity (labour and capitel) in 

the conditions prevailing at the outset,  but also to the un- 
utilised quota of productive capacity. 

(46) For exonple,  20fS of the investments made by developing 
countries appear to be covered by an annual transfer of 
reaources fron industrialised countries, equivalent t> 
15» oí  their G.N.Fa. 

(4?) Obviouoly to these an ostination of salaries and incoa« 
distribution ia the short period must be nade in relation 
to the effects this tea on the level of demand, on in»' 
vectments and also or. the m to of growth. ïhese estinatse 
are essential in "mixed" economies where tendenciee to 
consume differ from one income category to another. 



Mithin thi¿   framework  i.ho  profcT^vuic aüiMin^tions for 

industry,   in   the  v:rions  flar.s available   ior  the  fivo-year 

period  19*71-1975,   converge  on .•;verace  .Tivoli; ot   nbout V',5 

p.a.   (fc • example Italy, US H  (7.3Í*),  ?^n e,  Chile.-, etc.). 

England and Poland raaice exceptions with annual averages of 
45* and 5$ retroactively. 

Ir. industry,  the. arisumud rnto of growth for engineering i» 

usually appreciably higher.    In the bigger eounIrlos It 

varieo betwoe/i^ and  10£ ar«nuai average?,    3owe examples arei 
US8H 9 to 9.5/-*    Frano« 9J6,  Italy 10JÍ, Poland 10,    V«xy 
roughly epeak ing tasse raten -which &aan douhlftnn productive 

capacity of engineering within 7 or 8 years -   should enable 

a calculation to be made of the decisive weight which is 

Attributed to the development of englneoring in the highly 
Industrialined economici. 

In some other leso industriali isd countries, or in the ini- 

tial developing   stages, a function is attribuiva to the de- 

velopment which is in veintlon to the iacvedjata ains in the 

short period.    In the already quoted cast of Venezuela, whero 

the rats of growth of ::(.a: ¿f ¿,-y!ueti*n goods was fixed 

according to parti otti *r a*** •iiur.-a and co*Juneturai sitos- 

tionn, productive capacity was expected to be doubled within 

less than 3 y «aia.    Cull« yrwidku an oxm.pie cf the opposi te 

as, among the various branchée* of indue try, engineering was 

given a rate of growth of ïOfi in the clx-year period 1970-76, 

«¿ainsi 92* for the building industries.    Evidently, in this 

case too, problems of priorities were ctnddered which are 

impioit in aims of a certain type of pi tinning and in it» 
particular context. 

In countries well  on the road to industrialisation too - and 

always in relation to priority "social" !*i»s - engineering ia 
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given a al owe» r rate of de ve J opinent, e.£. Spain wh030. Plun 

proposes two assumption o of àovelopiaentt one "baaed on an 

annual-growth of 6# and the othor of 7.7$. 

5.4    iTOjTranjnatic assumptions relating to the development Of 
»achine toóla n •,,.-•• 

In the majority of Plans and/or programming reports that we 
have been able to examine (nee in this connection the Introduc- 

tion  »o this study), oaaumptions of development do not go 

beyond the «ain groupa of industry which cover the whole of 

industrial production.    No mention is made of the m.t. in- 
dustry» 

Among the highly industrialised countries, only Trance (1971- 

1975 Plan) gives full and detailed information on taie point» 

(46) the British Plan too (hu I only for the period 1944-70) 
makes some reference to development rates for «uta« 

Both indicati one coincide around an average annual increase 

of consumption of 8j» (between 7 and i>£ in the Frenoh Plan» 

and 7.8J* in the British Plan),    The French Plan alao spéci- 

fiée an assumption of annual increase in production of lOjt» 

Comparing these figures with those for the olase of industry 

in point 5.3 above, we may deduce that the m.t« industry 

•hot'.ld develop at a slightly slower rote (8£ équivalent to 

doubling itself within 10-11 years, 'against the 7-6 years for 

engineering)*    This eeews to confirm the "acidaor* trend 

which must inevitably appear between engineering and tao a.t. 
industry over a long period (of,  1.1 ), 

As this ia a branch of industry of very peculiar characteris- 

tics, it io understandable if many plans neglect it altogether 

(48) Cf.  "VI Flan de Développement National 1S71-1975" 
Rapport  sur 1»industrie mécanique. 
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(this also  indirectly'axpìn,; no  /;hy  co rom  F.Ltno <"-u  not 

include a oection  on it)  or elue,   or,  she  cor.Lr.irv»  ¿jive 
it apeeial attention.     Ir  the lait<?r enne of cournc,  tho 

asaumed rates cf iL.vr;, -se c\.^¿o'   "';».  t:.? , object of any kind 

of valia generalis;-*i^n.  f '  ^    Thin for er.-^ple, is the 

casa of India whose Plana have always ßiven prominence to 

the m.t» induotry to auch an extent that they hove laanaged 

to createffrom nil» a very modem m.t. industry within little 

«o?« than twenty years, both quantitatively and qualitative- 

ly.    As,for that matter. Table 7 clearly shows, India, which 

la among the forward developing countries, la only second 

to Brasil in exporto of machine tools.    However,  this par- 

ticular type of development has not taken place by »ere sti- 

mulation of foroea external to the syetenj    the Indian Gov- 

ernment did in fact immediately realise that, on account of 

the relatively capital intensive nature of this branch of 

industry {but with alow retama)    it would not have attrae* 

ted »officient private capital.    It therefore decided te 

go in itself by a rapid financial aeheme and by action of 

• Publio nature. 

Tor that matter, in all the «olleotively run count rie«, where 

the problem of prert^otlvo "2-ves traente 13 on trusted to the 

Stete only, in this post-war period there ha a either been 

• development of the industry from nothing (e.g. in Bulgaria 

and in Rumania) or intense promotion of the existing ene 

(e.g. in Chechoslovakia, Poland, etc)* (50). 

As a particularly significant e:cft.*ple, we give in table X 

the absolute annual rate of growth of the m.t. industry 1» 

the U.5.S.R.  in the long period from 1929 to 1970. 

(50) Basically, what hoe occurred in the development of the 
m.t. industry throughout the vforld is the inversion of the 
tendency which appeared, in world trnde, fro® tha position ef 
the U.S.A. '.Vithin the framework of world production» tho U.S. 
share has fallen from 3if* to 12^ in five yor,rs 19&Î-Î1) only. 



Tabla X 

Machino toóla for metal processing in the U.S.S.R. 

Average annual absoluto ¿,-rowlh for fív -year pericaa and BOKO 

production data (in thousand of units) fro« I917 to Í97O 

Rfttt ©f growth J-yr» period 1 
1 
f 

Output ft** 

4,4 1929/1932 
1 
t 0,2 wr 

5t« 19*093? t 
1 *,0 i?ai 

It! 1930/mo 1 5M ffÉ§ 

M 19#Vl93& 
f 
1 36,4 *>•§ 

9,3 1951/1955 1 15^0 »JPWP 

?•* t9^95» t 
1 19t,0 IJ^P 

M 1959/19*5 1 
6,6te9td W/WO (t) I 

1 

(I)   fjf« Genero« 
aueire de I 

Contre neUoaale é* U 
ït§§IAlï|i|Ë§' WêIÊÊ-^:' V'\ 

It will be) teen that the rat« fixed in the last 5*year plejt iifftrt «ti/ 

•light Igr fron those indicated shove ae being typicel ©f hy«hly 

ieed countries. 

* * • 



KOTE 

To cowpjet«  th<? d'Un  .:ìvr.r   jn   M: • *  --MOrtt   < r   T'Tblo XT we 

show the principe r,;.-,jo  -r.:,;:,! r.v-3 or rro.vth fortcnat 
in the collectivo ocono,iy   coi;.::-ics  fov  the  period  1971-75 
taken directly from the Plana mentioned jn the Introduction, 
Where available 2KC forecastj are also given f0r the period 

1971-1980. 

The information ia take« froa an unofficial Italian publica- 
tion (1) and fro» infornati on contained in the bulletins pub- 
lished by the Italian delegations u the I.C.I, in SOM coun- 
tries.   Tb« ratee refer to Plan» which have been approved or 
not yet ratified by ttoi l^gialative badie» <wnc*modf bat al« 
ready diaouaaed by the higher political organi satten« • 

As) will he noted» there is no referai co to engineer in* i thare 
*«*§ only two pieces of data relating to Increate» in n.t. pro- 

due ti on.   The ratee refer to the variatlone aaaanad ander the 
«1» économie headings an* are is line with the conaideration» 
Already nade on that acoro.  (îhe data relating to the OSS» 
•lota that already given in the text). 

1} Th» "Portolano oí Hone o Eco rostido* for the Soeiallet 
TÎÎîMîïi puWiahot! by the »men Cortterciale Italians. 
April 197?. 
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Table Xî 

X 

Avara«© annual rat« of growth in the period 1971-75 

in the piano for collective economy countries 

under the main economic heading» 

(«lá forocaata nade by the K.C.E. in   the period 1971-40) 

C a « a % T f 

(fi.) 

(a) 
imp.) 

U) 
(•) 

(wry.) 

(ff.) 

(fi.) 

(WM 
Mutilati* 

mm (UP.) 

a.«.p. 
O) 

Tto-e.4 
«fo 

M 

4.7-5i1 
3.0 

5.5-4.7 
6,7-6,8 
«.0-4.3 

11,0-12,01 

5.4-5.7 
5.4 
6,8 
7.1 

Industrial 
production! 

10,0-10,5 

9.0-9,8 
m 

6,0-6,4 

21,4 

«,0 

M 
S,M»3 
6,0-6,4 

11,0-12,0 

5»7-«,o 
mm 

8,0    . 

Agrioult« 
product« 

8.*-9,t 

3.Ä-3.7 

2,6 

•» 

i,o 

7.0-M 

3f*-3.9 

6,o-6vo 
«k 

2,8-3,0 
•* 

3tMft 

JL 1 1 

Intimai 
trad« 

*.2-«>7 

«tHtO 

5.1-5.4 

4,5 
«* 

M 

7.3 

Porti«* 
«vate 

9tMO,5 
m 

TtMtT 

M 
•* 

11,0 

M 

1ìilM4f* 

4.5-S4 

M 

4.Wtl 

4.MfO 
4t0 
M 

M 
M 
M 

i 
i 
! 
! 
I 
I 
I 
i 
i 
I 
I 
I 
I 
i 
t 

1 

(•) 

Itti* i1*11 

ataréate la ma», ig 7,8 - 9,0 

ara atona bottata bradera 
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xablG XI  fioeo not  ,-:vci  J ufcr—;:i uj, ,.lcr*   three  coilcct-iv« 

economy count "-»o;;;,   tri-;o  bear.,'- CV.v,   ;;<;,•»:>, Viotnr*n nn¿  the 

Chinese People'r, Ko^ublio. 

Cuban eeonoiay is in  fact und^r^oing tfcorourh reorgnmsa- 

ti on and the lineo along which it will be developed »re 

i« progress of being worked out,    There i a thuß no poeslbill« 

ty of knowing quantities for the variables indicate*. 

The most recent Korth Yietnnir Plan  too only ^ivca outlines 

of reference Wed on n^ricultural recordé achieved, on 
the development of Ijght indue wry ami on the reconstruction 

of heavy Industry.    There ie thus a tendency only to faow 

fundemental queotions of military defence and of production 
Of essentiel goods for the survival of the country. 

finally, os regarda the Chinese People's Republic we will 

only quote the deolfirntion of aimo from the last Plan» as 

this conati tu tea on* of the key? for understanding how nidi» 

cnlly different are i*»e development modules **or their society 

acaparad with those examined in this report.    The daciara- 

tion is -token from the 4th five-year Plan now in progress. 

It says i    ** refusal to baee the country*» technical devel- 

opttent on western and socialist technology, the importance 

9t which Implies « continuous state of subjection and a per- 

manent condition of being behind oc eoespared with forale« 

obttntrlee, at the earn time involving the introduction of 

techniques which are highly profitable for the already in- 

dustrialised ¿¿ountriea, but which are unsuitable and conn* 
ter-productive for a country like Chin». 

Souretì TI Portolano, op.cit. p.95 






