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In ~ecent'y.~r. tbe rapi4 Irovth in the .... Qd for electrouic product. 

and technololY ha. l.d -.ny couatrl.. to d.aianate the electroulc~ 1~u.try 

.. a .tratalle .actor. Motlvatld by a perception that a pra.enee 'in elec-
, . 

tronie. i. eo.ehow crucial to future lnduatrlal perforeance~ loveraaent. 
, , 

of produëer countri •• have traquently intenenad in the .mark~t tO 'uPport .r' 
~ . 

dame. tic .. nufacturer.' tbTouih protection and tbe provi.lon of lar.e R6D 
, \ 

.ubddle.. Qupite tbe popular1ty of tha.' .... ur .. there ha. he. littl • . 
-in the vay of econollic a .... lyl1. to .upport tbe da.r.. of intervel1tioln whiçb 

1 

ha. taken plac.. This .tudy atteapu to provide a IlUch need.d econallic 
• 1 

analyai. of i •• ue. wblch CODcern appropriate public polier f~r the Canadian . , 

alectronic. indu.cry. vith particular ampha.ia on ttade and I&D • 
.' 

~ . ,re. d~rn!èr •• c..néo~. la eroto •• nce .~1da d.'La d .... '. pour La. 

pToduits et la techn~Olie Ilectronique. a .. enl ,luaieur. pay. à dé.ilner 

l'indultri. de l'électronique ccA.à étant 'un lecteur .tratiBique. Motivé. 

~ par l'intuition qu'une pré~ene. ~an. l'~leetronlque e.t en quelque 101' te 

déci.ive au rende*ent industriel fptur, la. louv,rn~ent. d .. paya producteu!s 
t:-

aont fréquemment interveDus datta le'marchi pour auppo~t.r la ... nufac~1er~ 
. 

locaux en adoptant une politique protectionl.te et en accordant d. lar,e' 
~( J ' 

r 

subventions pour la recberche. et le d71opp_.n~. En dépit de la popular1t,é 

de cé' me.urè'l 11 ~ a eu peu d'.nalys •• iconoaiqu.s_enttepria •• p~ur aupporter 

le deare d'intervention qui avait lieu. Cette.étude tente'de fournir,une 
• 0 

an4lya. iconOilique ai néc ...... ir. de. ia.ua. cane.rnaut .1&11. pol~tiqu. ~fuv.me-

•• ntale appropriée pour l'indu.trie deil'il.ètron1,~e, en accentuant It .. pe~t 

commercial et le domaine de la recherche'et du 4éveloppeaent. 
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th. recent arowth ln the doae.tlc ~roduetion of electronic cOmpouent,' '. 
~end-prod1Jeta bu clr~ attention to the rapilS evoluti011 of hilh 

. 
teehnololY indu_trle. in canadian maDufaeturlna •. Many anticipate that 

the.e indu.trie. will become 1ncr ••• 1ngly lmportant in the future 

and ahoulJ therefore be given .pectal ,upport. Pfopcm~nt. of Intervention . 
\ -- '\ point to the extent to whlch other ctAmtrie.!' have lupported th'ir 

) 

\ 

.., ~~~trie., noeably through public proeuremen~nd :un .ub.idi.,. They 

r ' 
~ araue ,t~at} the Canadian sovernment 1IiWIt provide lte electronici indultry '-

w:1.th comparable support if dome.tic producer8 are to eOllPete 

effectively il1 intertl.lltional markets. 

Can luch.interventionl.t pollete. be justified on eeouomie grouncl.? 

In addresl1na this question the f()lloving .tudy provlde. an anal,ab of 
, 

the electron1c. indu.try'e development over the la.t decade ~nd evaluates 

'polier option. within the context of achi.ving'the gr .. te.~ net loeial 
~, / 

---ben.fiu for Canada. It la argued that the adoption of poliele. which 

eall for extensive int,rvention in the tttdUlt~ il unl1kely to produee 

signifieant benefits for Canada. Thie ia particularly evident ln the 

are. of tr~de policy, where the slle of the dome.tic .. rket ~n.relation 

to minimum efficient scale emphaaizea tbe urgent n.ed for trade 

liberalbation • Nevertheless, thera may be Kopa for sôme itttervention .... 
in dle torm of public. sub{lidies, loaps and! or .quity lnve.tments to ensure 

that firm. allocate tbe soclally opti..I level of resource. to R&D. 

Chapter l aketche. the maj or featur •• of the 1ndustry f s recent 

.t~etura and performance, ooting a n~er of tren~ •. whi'f sug.st 

~ increasina rationalization. Chapter 2 pur.ua. the theme of rationalization 

by providing case etudies of structural adjuatments in two induatry 

~ub-!aector8 and examines the influence". of trade and' sovamment poliey 
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cm apec1all.auoe. CD.8l':5 d~ll t4tb tlte d .. l .. of appropl'late ... ' . . 
trad. ,olley. Â pnadpla coaUI'll 1. Whetbltr ~.14.r.tlona for aule, 

.fflclene, tDdlcata a oeed for •• etoral trad. llbera11zatlOft!. ;This 
; -:::-

èDtaib aD a .... lIm8Ilt of the &1t,lieab:f.lity of iafat 1 •• try proteetl~" 
, 

,to the vanoua .ub-.. ctor.- of the al.ctronlès iDdutry. 'The scope 
\ J . 

ad affactivena •• of R&D' 'Polley l' acldn •• ed ii Chaptal' 4. Tb. analylll , 

, 'UlI"ta a rational. for iftt.~t~ ba.eet on aze.malitt.s and riak 

bearing. Bovever, lt r.i .... question. cODceminl tb. eff.ct1~ ... 

of eubald, prosrama ln·l1.bt of the r •• ult. bbtaiaed from an -.plrical 
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CIIAPTD. 1 

-m SIlYÇ'1'UU ANP 'pPOJIW!CI 01 TB! CN!AQUN 1LICDO!1C! 
IRDUStltY 

Electronie. coyer. a vide array of produet. abd proc ..... wbich 
,4. ---:-

invoLYe a controlltd flow of electrODI p ... iDg throuah a ~.clflc , ~ 

/ 

_ctlua or vacu\dll. Wlthin the CODtut
î 
of thil broad clefinition tbera 

are tvo .eparate cate.orie. of a1ectronic aGad •• 00. ba.ad on diaital 

circuitry ancl th. other an aaalogue circuitry. 

Analogue circuit. are found whare wave .ignal. require 

amplification, •• ia the case ln radio •• televi.ion. t and unti1 

recently, telecommunication equipment deaigned for voiee t~alion. 

Bowever, :vith the development of s .. iconductors, analoaU8 circuit. 

have been ~clely l'eplaced by dilital .y.t .. and the lecbDololY 18 no 
> 1 
longer in the .. in.tre .. of modern alectronio •• 

Virtually aIl -of th. major innovations in electronics over tbe 

la.t three decade. have Involved th. ,ucëa •• ive ~n1aturi.ation of 

digital circuit.. In digital elect~1c. the flow of electron. ia 

manipulated ta produce a .equenee of elec:tronic pul.... Theae pul ••• 

are encoded in binary digits and thu. COBVay diait_l information. For 

example t the preaene. of an electronic pul ••• y he denoted by a 

one binary digit wherea. the ab.ence of a pul.e .. y be deaignat.d by 
~ 

a zero digit. Throuah regulatin. t~ of eurrent it i. PO.lible-to 

altel'nate the" frequency of pu e. and produce different .ipal 

.equen~ •• J 

The development of digital ircuitry anct.leroelectronlea ia 

1 

1 

/J 

bi.ed pr1marlly on the dbcovery of • ..tcoaductol'. A ._1eonductor 1 • 

• devlee ( .. de genarally froa .ilicon) vhlch. depend.1ng 'cm the lev.1 of 

" 
i 

,. 
1 
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volta •• , can .c~ •• • itber Ml 1a.ulator or eonductor of CUlTetlt •• 

f 
OriaiDally, ..u.coud\ictaTS vere diacrete coapooent. vhicb bac! to he 

interconnecteeS tf? fora a cOIIPlete circuit. Later 'davelopmenu in 

pbotolithography (the pluir prec ••• ) enabled ccapleh aicrocirc\iiU 

te) be 'babd t OIlto the lurface of ... 11 dl.lc01l _fen. The reeul.tina 
~ ., 

1nte.rated circuit eU.1uted the difficult- probl. of unually 

2 

1nterconneetiDl leparate circuit .1.-.ota (i.e. tranai.tor., rectifiera, 

capaci.tor. etc.) t tlÎu. pendtt1na further a1niatu~izat1on of t""_ 
.' 

c01apOn.uta. 

Integrated circuit. are produced frOID tbe fabrication of 11l1con 
. 

wafera. When divided, a linale vafer may eOl'lta1ft .. .any a. 175 

aeparate integrated dreuita. Thil l:1mit b aet by the purity of, 

si11con crystals vIlicb declinea .. tbe nfer exceeda a certain 

maximum diameter. ~ce brokeu iuto indlvi~ual tntearated circuita, the 

silicon Chipa are eneloaed in a ceraa1c or .. tal eaains ancl then 

attached tj small nre. which connect ,th_ to all utemal power lource2
• 

80th the efUcl_cy and capacity of.1D :lutelrated., dreuit are a 
( 

funcUon of tbe d1men.lona of the circuit'. compOJ'ent •• Althouah the 

apeed at whleh elactrons travel ia a con.tan~, the tiae ta1ten for a 

sisnal to paal t~rough a circuit i. variable d.~din. 00 the ar.. of 

the circuit. Salaller çomponents reduc:.. the distance throual'i whicb ~he 

çurrent mu.t pas. 'and thu. .horten the ti.. ;ln vhieh the sianal remain. 

in the circuit. In addition, Ddnlaturization faeille.te. a Ireater 

circuit denaity which otherwift 18 }-1m1ted bY the ..xiaum d:lJlieadons 

of a chlp 3 . For theae relson., efforta to reduce the coat of electr0ll1c 

functlous have focu.ed on the aiuiaturizatlon of CORpOneDts. 10 rec:.ent 

yeara th1.$ bas led to techniques for .. dta and larl8 .cale intearation 

1 
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whleb have t~ault~, Ûl intesrated e1reulu vith a capacity of 64,000 \.. . 
byte. (bi.nary ualt.). Aa the pred.ion -of pllotoea,r..nq teehDology' 

" . 
apprbac.hes optical liaita, 1a .. ra and otber technolôl1e. iuvo1vinS the 

uae of 1l000-v18lble uval_lth." of light .re be:loa .... loyeCS to furtber 

-3 

reduce circuit d~.1oD. •• The .. devel.op!Mllta uaclerli. the aehlev __ t of 

very large scale iDtesration a • .odet_ with iIltearatecS circuit. rith 

capeciti •• of, 256,000 bytel. lt il be11eved that the 1ntroduction of 

the .. cireuit. v1.11 open up neW front:1en for the appl1catiOD of 

electronle technololY. 

< 

;œpyshtT s'fIUCTUg 

An aveni_ of the C,,"l_ tnclWltn _ 

The elet:tronicl industry 18 80 divenifiee! that, lt 18 J po.allS1e 
~ 

to identlfy 1t by a single ptoduct group. Conaequently the :1ftdu,try il 

not coatained with1n a sinale lodu8tr1.al cla •• iUcation. lt 18, !nat_ad, 

aeattered acro.s a number of SICa, pr1nc:ipally SIC 318 (Office and 

Store' ~eh1nery). SIe 334 .(Bo~ahold ltadio an<l Television heeivers) and • 

SIC 335 (COIIIDIUt1iclitiona !qU1pment). Tb1.a coyer ••• 10 i.t.eU h 
)­

Ji,.' 
inadequate. Non-electronic and electreni~ loode are frequently luapecS 

topther aftd vital di.tinetlona between differeat cateaodee of- electron:1e 

gocda are obscured by agaregation. 

An altemative approaeh towaxjd the Itat1.st1cal de11n.at10n ---) 

of the 1Dôu.try ie to work vith lee. (:Indu.tr1al eo.odit1 cla'I1f~e.t10D8)., 
Five lub-•• ctora within the électroaica iodustry have been identified 

) 

aD th1. basi.; telecoœmun1eatians. ca.puter. and other electroDie 

offi(!e equipment, C01l8umer produet8. coaponent.a and eleetron1..e 

1n.~I'UIMftt.. and 8,..t~. Thare are two probl'" witb the •• data tbat _rit 

attention. l'irat. the, eontain 1nfo~t1oo prt.arlly on tracle and exehanaé. . ~ , 

IlOt on productiOll, employment aacl produetivity whieb 1.8 io.tead fOuuc! in 
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the ste data. te te eztr~l,. dttfteult to 1atalf'&Ca the SIC aM 

ICC data 1ttto a ca.cm .tati.ticd fr-.ork. TMrafore at ta.. 

.. parately. A .. coud. aDd 1n the looa-run .,ra .erlou. probl. ia 

"that produc:t d1.t1nct101l. oh which the .ub-eector typology 11 ba.ed, 
e 

are rap1d~y bec0II1na obaolete al tecbnololY chana'" For ezaaple, 

telec~1cati01l1 equipment aod coaputer. are DO lcmaer a. .harply .. 
dUfereut1ated a. they ODce were and. will beea.e l,.. ao U the future. 

S:lmllarly, dlettnct:ion. betwee~ èlectl"Olllc .".e.. equ:iJ'llMl'1t nd aub­

.y.tem c01llponenta are often arbitrary. ln ap:it;. of thaa.· drawbe,eb 

vith the exi_tinl'data lt i, etill po.alble to de.cr1be tha 
'Ç 

indultry'. atructure and perfonnance. lt 18 u.eful, bowevar, before 
, 

cOIll1der1na the.e feature. to 'provlde en overvlew of tha orlnil.t1~ 

and composition of the Canadlan el,ctronlca iDduatry. 

, The eOllpQsition of the indu.try 18 .hOwn aehaatically on the , 

follow1nl, p&Je. The .indu.try eoniiat. of a eOlÇonenta a.ctor and 

• varlet y of electronie end-product .ector.. lt 1. often etauecl 

tbat bec.uae of itl centra1ity. camponenta are atrat .. 1eally pol1tloned 

4 v1thtn the induatry. The linkage between eomponent. and an ot~r 

branche. of the induatry Itugs •• u that tec:hnieal ehanae eabodied in the 

detian an~ composUloll of cOIlponent, affecte the coat 

cbar.eteri.t~c. ,of eleetronic end-productl. 

Coarponents encomp ••• a vide apeett'UIII of 

fram dbcrete ... iconductora and tube. to 1ttt_àrated circuit •• 
, ... ~ 

in racent yeara ha, been toward cUltOllliaed eOllpOneuta deatau'cl to 

perform particular functionl for apeçlfic end.~roclucta. Aaaoc1ated with 
\ 

4 

cuatoa~.tloD. 18 the t~nrcy for end-u.era ta Mnufaeture their 0VI:l Ilicro-

e1.et~c ehipa. 
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~t proc1uctioa 1Il en-. 1. a11lor by _dei at.dard •• Ther. 

11 DO 10ftieT a ... j"~ Co.poDetlt f1.ra ~ CaDacla.5. 1Iown'er. ther. are a 

~taber of ~l firme 1D the 8Ub-•• etor that produe. Mahly ..-cialb_ 

cOIIIpO".U whieh are 101d to both d •• t1c and for'iao acI-produet 
.< 

6 ' 

1IIaIIUfacturer.. Purtbenaore •• o.e of Canada'. _jor t.lec~JI'd.cat1.011.~ 

"ê~ 
finaa manufacture the1r 0VIl 1Dt .. rated circuite and haVe -4' iaportaDt -

tec~01o.1ca1 innovations :ln thi. ar .. 
6 • 

Telee~1èati01l. repre.ent. one of the more UIportaat appltcatlO1l1 

of .lectronlc cOIIpOD8Ilti. The telecomunicat10n. 1Ub-.ector 1. by far 

the lIO.e dpificant .esment of the Canadiall electroDic. Wu.try and 

contain. lte larle8t Hm. Northera Telecom. Tbe aub-eector eover. a 

variety of producta 1nelud~& ?hone 'Y.tau, satellite and microwave 
., . 

broadca.t-tran~.ion Iy.t .. , mobile ree.iver •• navigation equlpment 

and defenae related eOlllDUnieat1on equipment. c.nada :la a world leàder 

in t4Jlecoammieat1ona-technology; firm. ln- thll •• ctor an .jor exporter. 

and are amans the f~.te.t growina in tbe cOUDtry. 

Canada'. Itrenath in thia ar .. of el.ctronics refleet. a 1008-

.tlDdina .pecialization in telecoaIDun1c_tion technololY and •• 1a­

niU.caDt incr .... in the electron1.e conten~ of that tlchllololY. Canada 'e 
, 

geolraphy, marked by the di. tant ..,aratiOD of populaUOI1. ha. oœpelled 

the country to be at the fordront of lotta dlltaD<:e cc.aun:Leat1.on teçhDo~olY. 

In ;tcent y_ra this technology has iDereaa1ll,ly involved the appl1cati.on 
. , 

of 1Il1.croelectronice and • concomitant .hife froa analoau_ danal. to digital 
( 

on... Thil 'ha. led to the r.pl.~ ... nt of elettro __ chauical Wtteh1n& 

dn:l:ces by 8pec1aflzed large .eale and very iar.e scale 1.ntesrated circuit •. 

,1~ 1a a180 lead1na to the dia.olution of 41.tillct:ion. be1:Ween the tele-
" ' , 

çODlaUlication8 indu.try _r.d the cCJq)uter 111duatry sinee .yst.. d'111ft_cl to 

7 
• carry digital eipal.8 are Ihlitable for both data and voie. traa.a1111q1l • 
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~utara an cme of the 1IOI'a tradit!Amal areae of aleetronic •• 
\, . 

ODUl raclIltl,.. beu,,", of the co.t and iIlf.la1bUit, of u1Ilfr... . 
, 

cOliputer., tbeir ua. va. r.atric:ted to a rel.Uval,. u.rrow i ... of 

data proce"1na fUDCti01l'. Bowevar vith tlle develoPMnt of a1cro-

proe ••• ort the eo~t of lIO.e computJ.n, funct1on. ctro'PPacl dr_tieally .. 
and tbe rans. of ,ctivitie. which eOllputer type .. chine. could bandle 

ro.,. . The tran.fonutioo of the eomputer trosa a eo.tl, _d-procluc~ to a 

1I1niaturbed chip ha. led to a new 'generat:1on of electronic off:1ea 

product. which coaplÛlUt and in _ny c .... replace' .-infra. cCJlJllPutere. 

Such product. inelud. elec:tronlc typewrlterl, wrd proce.,orl, a1ni and 
, . . 

micro cOIIpUtere, intellisut terminale and prolr_ble cO'py1n1 .. chine •• 

Although Canada doea not have an 1nd."enou .... 1nfr&lll" indu.try, tbere are 

tJOIte dame.tic firm. which are high1y competiUve in .oma of the 11ft 

electronic office product. aueh .e word proee .. or. and 1ntel1iaent 

terminab. . ' 

PotenUally one of the DlO8~rtiaportant ... ru. of .l.ctronic .ppU.catlon . 

18 ln manufaetUrin, ~d reaouree induatrie.. The ateaion of eleetrcm.:1e 

intelli,ence to conventional induatrial equ:1p1Hnt nabl.. far Ir_ter 

prlei.ion in the IIIOnitoring and ~ot1trol of inclultrial proee,a.a. Th. 

impact of lIdcroelectr0l11el on ~lal procluetlv:1t, bu "e ridel, 

recoanized and both tbe ua. and production of electronic ~n.ent. 
\. , 

have been eneouraged by a nt.ber of Iov"ro.ent proar8lU. lt 11 difficult to 
, 
au.arize tlle product compoaition of the iDatruMbt, I\1b-.. ctor becauae 

it ta 80 extensive. Bowever. eOlDe of the applicat1.on. of electron:f.c 

1naUuments in Canadian lnduatry 1nclucle _teria1 baDdlina eyat ... ln the 1l1n1n&; 

ateel and c...nt indu.~r1e., proe ••• control .ytt ... UI .teel and pulp 

and paper and geophyaical 'aurvey .quipment. 

lcaree on Canadian JII.1lufacturiD& capae1ty in th... ar ... , th.re ia ev:f.denee 

r 

1. 

, 
1 
" " _1 
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that iD cs'ttale .. alOUre. bu.. act1Y1tiu IlUch u l'-'r p~CttlcmJ 

Clma4:1a1l lu.. h*9a devel0Pe4 iIIporuat alectrofllcall, operat" _eh1ae 

too1l8 • 

For .taUatical CODVeD.1eDea al.etronie .,.t.. haw b.. ineludad 
f" 

in the :l.n.t~t. lUb-a.ctor. In ~lty eleetron1c .,.t.. repreeent 
, 

• eOlrpOdte of differellt lub-Mctor product.. eOlib1D11l1 .l~ta of 

8 

t.lec~icat:l.OIl', cc.putar and 1Datrœatatioa taelmololY. Electronic 

&yat .. are nov widel,. e.ployecJ for deal1q vith eOllPla _J\itoriDa and 

a11aulation probl .. that ariae 11l air and .. rine traHic coatrol. rapid 

tranait .,.t .. , ga. and eleetrie paver diatribution netvorka a. ..11 a. 

in a number of dafenle and aeroapaee appl~eat1on •• Typ1cally electron1c 

..,..t.. tnvolve the iDtelration of a IlUIIber. of bilhly Ipeeialiled 

produc:ta and for thil re.eon .,aU ... 1 •• frequently involve a eonlortium 

of firLS linked tOletber throuJh .ub-contraetina. Thare are a nu.ber of 

Canadian flnu vhic:h pro duce .tate of the art cOllpOQ81ltl for eleetronic 

..,..t •• which are ~OII1p.t1tive ln vorld _r1tet •• Ilovever, there 1. no 

linlle C&nadian tira vh~ch ha. the capelit, to produee an .. Ure .,.tc 

luch a. a harbour control .yet_ and there bal been llOIIe d1ffteu1ty 
.' 9 

in or,anizins coO.ortia to brinl tOlether yariou. nb-.ylt_ p~ucer. • 

Tbe rema1nlnl indultry eub-I.etor, CODl\IIBItf proctuet.. eOD.iat. of 

tele\tiaion., radio., tape recorder. and other. boIae etttertaU-ttt 

obllOlete in IIOlt ,othu ar ... of the 1nclu.try b'y the ":..,al~t.Df Mai­

cOGductorl. Thutt 1n ~ raapectl the • .etor bal be_ 1101at" fn. the 

aa1utr_ of the ùdu.try .ad t'hie ü un.cted 1a the priee. of 
1 

• 

1 

t . 
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__ r proclucc. relaet. .. to the .eculat decllne la ,tha pdee of a11 
/ ' 

otMr elactron1e prochaeta. .......11 .. · raceet 4 ... 1opMllU 1a ...t-.. ~ 
eonductor tecbnololY. ~lv1aa very lar,e acale :.tnt.,rat1OD aM 11qu1d 

?' 

cry.tal 41lplay. ha.. ~c.d eertaiD produc~. IUch .. tel .. 1a100 OIlto 

9 

the thr •• hold of diJ1tel. ccnrnraio1'l. thit braoeb of the Caa4ian 

electronic. 1nduatry baa underacma est.,he re.tructuriq thzlouabovt the 

la.t clacade. For the .,.t part it cOD.bu of .ubddiari •• of ~lar •• ' 

lMJl tiDaC ional firu. 

Iy iDtematiODal .tendard. the Canadien .. rket for elactroaic product. J 
18 comparaUvely ... 11, .... urin. only one tentb tbe .1.e of the Iaer1cID 

.. rkat aDd one fifth the .be of the Japane .... rltet. DoM.U~ COlltNllPtlO11 

of e1ectronic 1004. in Canada ha. ,rOWll froa I,S billion doll.n in 1970 to over 

4 billion doUar. in 1978. Thb 111er .... re<pr.eent. an aver .. e annuel nte -

tif ,rovth of 13.8%. A breal~d01fl1 of the dOileetic .arut by inttu.try 

'Ub-' •• ctOT ta .hown in Table 1. Are.. of rapu _rket· ,rowth lftclude 

electrOilic in.tru.ent.tlon .ad cOaputera and otber electron1c offic. 

equipaent. The lattet, ha. pearly quadl'\Jple4 eillèe 1970 ad ha. replacecl 

t.lecooounieat1ooo aa the la .... t ...... t .f~otle .1eetrooico 

urket. <Y 
ln iDterpret1D& data expr ••• ed in ~ dollar.. 1t 1a 

laportant to hote" tUt the pric •• cl. lIO.t eleetronic producu durb. tbe ,". 

1970'. bave tUber clropped or incr ... ed at a rate 11Jn1f1cantly 1 ... tban 

1 ( 

the raU of inflation. Uafortunataly 1DcIuiry .. 111al priee iDdeze. ara not 

... Uable at the cI •• 1red level of a.lreaeUœ. .~rthel •• e. te: 11 nuouola 

to ...... tut 1.\CJIa1Ul a.t_ta. utt4èr.t.ate the rul J'l'CNth that haa 
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..1- occurnc1 ion the taclQtry Oftl' the lut 4eca4 •• 

-Market ÇODc!9tr!t1e!! 

AI of 1975 the 1a4uatry eoat.1Ded 712 flZM. r .. s.a •. iD .u. fl'Oll 

_ual Ml •• of 1 ••• thae • 1I111101l dollar. to Ml •• of Marly ODe -bt11:l.on. 

'!'he valt _jortt,. of Ume 1ft the 1Dd •• tl1 Ar. utr .. l, .all in relat10n ' 

,~ the .1 •• of foralp co.petltor., .. , of __ • .;. w.Lclaly d~v.ra1fl.d 
ault1aaticmal.. Fil'U vith aDIlual Hl •• of 1 ••• tbau • aillioal 1ncluda 

n .. dy 701 of tbe total. _NI' of flma ua the Uadu.tl'1 alt'bouah they 

leeoUllt for only 3% of indu.try .• bipaeDt.. Tbt. coatr .. tI lbarply vitb 

tbe contribution of the a.ctor '. laraa.t lira. JIIortbern Tel.coa, whicb 

ICCOUlltecl for 30% of indu.try aalaa. RoiNvar. in aD intern.t1oa.&1 COfttext 

Morthern TelacOII would be raubd a. onl)' • IIOdarate 11sad Urta. 

Concentration ~atl0. derlved trom tha fol1ovina aio.. dl*tributlon 

of"f1r.a in the. indu.try &Ulla.tt' the pra.enea of a 100 .. 1y oli.opoliatic 

.tru(..ture, vith the .1aht lar ... t firu aecOUDttaa fol' 511 of Uadu.try 

.. ~.. , In vie. of the 1MU.try '. vide ~ .. 1:'a to trad., eonc_tratlon . 

fieur •• _y DOt nec ... arlly refleet the IIal'ket power of lar.er etOlleatic 

Uru. The potential for lIOnopoUat1e pric10I .-ma tbe iDduatry'. -1&ht 

larp8t Ura. il mttaatH by the threat of J'IO_t-1a1 aer .. H8 in the 1~.1 

of i1Iport penatration of Othe da..tie urnt. Mo~t' .. the export lata.ity of . ,\ 

the 1Dduatry, part1eu1arl,. a.oua it. 1arlu fi""", ... bl .. c~t1t1v. 

fore •• iD tntarnacloul _rut. ta affect tira pridnl practic •• in tbl 
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Table 1 

l.t1.ate. of .\pparent DoIIe.ti~ Marltet for Ueetroaic Goode iD ~ 1910--1.97" ~ 

" 
(aillion8 of dollare) 

~t~n: 1970 1911 - ....-...- .ill! 1973 ill.!. !li. lli! 1971 ill! .-(Jl 

'l'e14Me. zn.teu!ou 442 380 544 6lI 675 827 834 938 831 10.1 . 
e"lller Product. 311 369 S15 513 603 511 615- 548 611 10.0 
C= , __ u Ils 385 406 495 619 473 581 582 148 U.9 

-
370 420 ~ 532 547 677 761 886 938 1275 17.2 

tutn.ent. l' 'yat_ 103 !S2- 161 203 241 24.5 

Al1 Il.ct~1ce.* 1451 1510 2010 22S6 2822 2~7 3240 3439 4003 13.8 

* Appareat ~tic Market - Sld .... U + bIport. - Exporte 
b 

.. llarut eta •• et_te. for AU Ileetl'tllic. vere deterained 00 a SIC b.ds .. -c;eed the _ of ... -"or 
_rUt.. '!'he di8~repaacJ' 1. chie to tJ,\e faet tbat IlOt all of in4uatry .1 .... t. coulet be idettUjed .. 
aIrl.~t. of apecific: ICC p~t. whteh fona the ""1. for eult-eeeto1" .. tt •• te •• 

Souree: StatbUel C.ada; Catal. 31-211. 6S-004; 65-007. c-...ua.-Ileeuolda "'iM;!!i!I. 
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RHsrib»tM! of COlM! .kt • !Il;' ",U, 

( 
'--, -- .;1 

AImu&1 ltii. Be· 2' l'nt TIS!! Sal!! 1 of ToW, :§tl', 
, ($ a11Hou) <$ rd.llSOu) 

200 - 1000 1 971 JO 
50'· 200. 7 610 n 
l - sa 213 1508 46 

o - l .91 ...Jl 3-
d! -

712 3250 100 
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Int"ration { 

With the esc.pilon of a. f': telec~at1.on tu.:.. 
r.latlYely l:1ttl. lert1cal Uat'arat1cm Ua the Cana4iau el.ctroaie. iDdll.try • 

• 
COIIpani.. wch a. Northen T.lKOli an~ Mit.l have clfteloped iD-boue 

component diviaion. vhieh produce lp.cllil.d int.lr.teci circuit. for th.ir 

telecom.unic.tiOD .qui~t. Horth.rD T.l.ca. i. al.o dir.ctly liDked 

to Bell Canada wh1ch i. by far the.lar,.at dame.tic lI~.r of IUch equipment. 

The ab •• c. of 1101" vide.pr.ad intelraUoa iD th. iftCluatry eODtra.U 

aharply vith indu.trial practice. in other countrie •• In the United 

State. for example, botR baekward and forwar4 lint.d int.sration i. 

cOIIIDOn aDIOng Xarle .l'ct'ie fira.. lt b a.timated that the in-bou.e 

production of iDtearat.d circuit. by tbree en~produet aaaufaeturer., lBM, Western 

Electde and Bewl.tt Packard, rapr ••• nt. rou.hly one tbird of AlMfican .... 

:l.Dtearated circuit production. Furtbermor., ODe of th. larl.et V. S. coaponent 

finu, Texa. Inatt'UlDellt •• ha. b.eOllle a _jar producer of .lectronic C011.uu.r ' 

and office producta. • 
The incidence of int.sration ta .1a11arly hiah in both the European 

~d Japane •• electronlca indu_tr1e.. ln Jap~ tb ... jor .ea1conductor 

producer •• uch .s To.hiba, Mat.vahita, N1ppon~ Eleetric. Sony and Hitachi 
~ 

are a11 world Icale producer. of e1ther cO'lllpUtera, telec:o-.k:at1on 
~ 

equipment or eleetronlc consumer praducts. ln Jurope; it 18 c~n for 

larse national end-proGuet .upplier. to accOUDt for tbe'bulk of 8 .. i­
t' 

eonductor prbduetion. Integration in the tur~'8Dd Japanel. industries 

t8 particularly interesting bec:au .. !lUch of lt ha. been encouraaed by 

~ 
deme.tte lov.rnaent.. UDderly1DS thea. polieie. la t~e beltef that thera 

are aubataDUal economiea of Icale in the production and developllent of 

electronic loodl and that very' large and iutesratad firlll are n.c ..... ry to 
.. 

aehieve m.niIDua efficient .cale (MIS}. 

1 
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.cal. 1sop,g!1t1 
.... 

Icoaosi •• Dt scal ... ry Aero.. the cliffenat ltnDc:bU ot the 
,- . 

1A4uat~. Seal. ecODOll1 •• ar. fOUDcI ~ pnduétion. r .... cb acl 

develo,..t, .. rutu. ad flDaDê.. Ioth aUEic .. .t,.aa1c production 
, 

,cODCIDi,. ai.t vith!a the 1ftdu.try •. al~houab the latu appear. to he , 

vith the div.rsification of r:t.k 1J:a r .. ~rcb and devel.o.,..at a'Dd tbe 

di.tri~utiOD of lar" .. rk&ttoa ~.ts r.sultiDl fra. the r~pid rat. of 
• 

obsole.cence of elec~ronic 100ds. Thé distribution of eo.t. in the 

14 

industry t whieh are h •• vily weilhed toward tin 
- . 
and .. rbUna t empbaa1&e 

tira- size eeooOllie.. For n8W producta, it h not unc.-ora for the .. type. 

of expenditur~. to cOlÎlpri .. ovar balf of the product'. priee. 

St.tie production economi.s, found in plant .ia. ad length of 

production TUt'l, ,are li1lit.d in the induatry by the hi,hly cu.tom1led 

nature of many electron1c producta aDd the ab..aee of atandardized 
~ 

• production technique.. Nonethel.". the UDUfacture of iIOr ... ture produet. 

often involve •••• embly line type productiOrt wtdeb y1e14. ecoooai •• ill 

plant .be. In' telev1ai~ manufactudlll. for -..pIe. MES requirea 
. 12 

annual production TUD' of b.t~ 300,000 to -'00,000 neU • SiaUar 

procluctioo. b.~d econOlllle". of ,c\J.. ailt in tt. .-ufactul". of racl10s 

8Dd othar el.ctron1c coaeuaer producte. 

There ue substantial ec01lOlll1e. of scale' in the .. 1Dfra.e coaputer 

• Ûlduatry. Brock (l97S) •• timatea that a 1IliniDllf 1D'ftstaent of nearly 1 

billion dollars vas l"equired to enter tha "-l'1an uillfr ... market durina 

the -J'ly 1970' e. The lIlOat aipif1.edt scala ec:OIIOII1ea .. re aaaoe1ated vith 

QOl1-p-roduction coata; finane., Ul"utÜll • ...-n.e. an4 reMU'ch ad 

developaent. 

" 

1 
1 
1 
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, It .hould he DOt.." howe,er. that ecoaoaie. of fin die are , 

eà.pa.raU ... 1y 1I11'Or 1.0 otber areaa of the eleetronic: otflee aqu'ipaeat 

_rut. Induatry •• U ... t ....... at that an initial ÛI."N.tMDt a. 1_ al 

, alllion dollar. i.a adequate to enter the a:lal' cOIIpUter, word prote.aor or 
J 

13 
eleetronic t,pewriter .eJlMlllt of the .. ~1tet • ThIl rapU arowth in 

the.. marlteta ha, lee! to a recent influx of entrants mto the computer and 

, f 

eleetronic office product. .ub-aector. Tbere al" currently over a huDdrad f1rms 

produeina eOllPuter tYPI ~uipMQt 1:&1 'canaü. 8oveYlr, le ta e&1)4tcted that 

-, 
i 

~ -, , 
1 

" , . 
1'/, 
f' 

al the technoloay and procluet~ beCOM 1101'1 .tanctardiled. ain:œu. inve.tMnt L 
aM MES will ri". 

ln ... 1conductor.. .cale econ0lll1ea untl1 very recently have bean 

modeat. However, Wll.on et al. (1980) argue that the r.al co.t of· •• tabl1ahing 

a basic wafer fabrication plant trlppled bet.Ln 1963 and 19n at'ld 11 expeçted .. 
to double a,ain betweeii 1979 and 1985. lt 18 e.U.ted that a aill1aull 

inve.tMnt of betveer1 10-3/t miUiQu doUant depeadiq on eO!ap01llUt type. 

il required to .et up an efficient .iz.~~ in the U.S •• ea1-

couduetor indu.try. 

Anotber sisn1fieant .cale factor in the elec:trodca indu.try 11 

the vide,pread, inc:1dence of leamina eCODOllli... Leamin. 18 a&Deral1y .. a.ured 

throu.h the relationah1p berween,r .. l unit co.t~ ead, cu.ulat1ve output of a 

parUeu1ar product or ,enerat.ion. of pro4ucta vbieh fulfl11 the .... 

func:tlon. The •• ec:onom1 •• bave 'been broadly tdentif1ect at both the 
fi 

indu.try and fil"ll level (Tllton 1911, Bo.ton Con.ulting Group 1912. Hoyee 
, 

14 ' 
1977 and Schenr 1980) . OD avera •• th .... tu4i •• have .~ tbat ru1 

, 1 

unit co.t. fall between 20-30 pel' cent vith eYery doubliaa in c~lative 

output. l'bere il partial .videuce of learniua ln the Canadian iDdu.try. 

A rear •• si.oo ten, fouad that labOur producttv1ty lncre.... 20 "r cent vith 
l 

ave~doubling iD cuaulatlve .ale •• Inaufficlent information on total 

f~tor produc:tivlty did not parait _ analya" of the rûatlcmaMp betwMtl ; , _ 
r \ 
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cu.ûative Ml.. ami urdt. co.t.. (SM Stati.tlcal Appearlilt .. Â 

ltel1' ••• iOl1 latmate of • IAem1q Cune). 

The !nflune. of leatniDa ph ..... on taduatry .tructura t • , 

on the par_tara of the 1eam1aa eu.rv. and tbe nature of the learnina 
.J 

proce.. lt •• H. Spence (1980) arpe. that Ül aosae ca.e. eh. COlt 

. 
advutagel aelOciated Vith pronoUDced leam:l.lla aCODOlll1e. may juetify 

natuDU 1IlOnopoli •• or at lù,t Mahly eonetlSltl:ated ~.tri •• 15. 

Learnina curve. which are IIOderately aloplcI ami utelle! over a ride ranle 

of cUJllUlaUve output before reachina an .. ymptote generate eo,t 

advantag •• whieh are constatent vith • concentration arglDeut. Rowever, 
) 

steeply sloped curves that quiek.ly approach an a~tote enable latecoaaera 

vith relatively 1IDl&1l levele of cUllUlative output ta .~l\ï ... coat: pa1'1.~y vith 

more mature p~dueerl} Tharefore a ca •• for concentration cannot he , 

geceral.ized for all cunel. 

The illpact of dynamic .cale ecODOlDie. on market concentration 11 

furthar cOllpl1cated by the rap:ld rate of product ob.ole.ceaee wh1eh 1. 

cOIIIIIOnly a .. od,ated vith leaminl inten.1ve indultriel. On one babd, upid 

technologieal chanse lUy truncate produc:t apecific 1earn1na and thereby 
v 

CClcel the advenUS.. of conDI fint (Tllton. Scllerer) 16 • OU the other 

\,' hand, leaminl * mayl take place acro ••• 1Il11ar product8 80 tbat aven vith 

teehn1cal ebenle, an inverse relationah1p betveen éuaulative output 

and unit coat. ma1 perailt over a continuum of product developaents. In 

thil cas., leaminl would provlcle more enduring coat advlIDta.e, and tend to 

contribute to inc!u.tr1.~l concentration. \ , 
~~ 
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])eapf.te tbe 1nereasilll intarnatioaaliut101'l of d. 1ncluatry, trade 
• . 

:flow bave been 1JIpeded by the rideapreM ua. of tu1.ff ad DOn-tarifî 

barriera. Whlla trade pol1ci .. • diffar MOllI produetaa natioaa. a 

recurrent pattern,in al1 electrOllic 1n4ustrtas u :h. -arov1Da :tncicleae. of 

-
non-tar1ff barri.ra, chiefly 10 the fora of public prpcureMnt pract1c ••• 

Procur..-nt poliey, co~err1na strons .upport for da.e.tic .-nufacturer., 

has effectively clo.acl .ost Europaan a. vell .. J.p~ telec~ic&t1on .. 
urk.ete to Canadien export.. S1m1lar pracUc:e. ra.trict iJIIporte of 

computera and other electronic office produc:ta. Japan ~t only impo ••• 
,,; 

quotas on importe' but al.o reatr1cU dome.tit Ml •• of foreien coutrollecl 

wbsidiaries. Britain and - France bave botb reeerved auable ...... t. of 
", 

their domesUc market. for national produc.ra .ueh aa ICI. and Cii-D 
. 
through procureaent recula tian. . Svediab procurellent policy in word- and 

data proce •• ins equipment paralleb Br1tbh and French poliey throulh lt. 

endoraement of Data 5MB. the lar.e 'Swedilh cOiaputer ... utacturer: 

Tariffs aeem to play a le.. important role in the protection of 

dame.tic markets.- European tariffe on electronle 1OOd. are !IOd •• t but sinee 

they do not apply to gCC membere. North A1Iedcan producer. are placed at a 

dioad ••• tage. _rie .. tariff rat .. are prolNibly the 1.,.. .. ~or 
productng eo~ntrle8 but the u.e of non-tariff barriera i. an the uP~I • .. 
A Buy American procur-.ent poUcy allo". dO'lllefltic Mnuiactul:8rs a mlniaum 

10% coat advct .. _ over eoapeting iJaports.' Moreover, the United Statu has . 
iJapo.ed quota. on the 11IportaUon of cOIlaUIHr .ocd .. uch al talevia10Da and 

radio. and ha. recently in.bted on a minÛlUlll of 50% doaeatic, content in 

talae_lc.tion. equl_t. _ latter ""rr1er,' b .. h~ .f oiPlfieao.. _ ~et " 

on the Cenadian telec<*lUD1caUons indu.tr" since the ÂJMr~ iltclependftt 

, . 

l" 
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(DOQ-ATt.T) ..-kat la ODe of· the larant ezport:-.. rbts ava1.1abl. to 

CenadiaD ,roclll~erel1. It la U.bl.y that 'r.atrlc:t1ou Ga. fore1p, content 

led North,ra Te.J.ecOD ta locate MIly of iU Il.., unufaeturia; facUit1 .. 

:ln tha United Stat ••• 
, 

caaadtln trad. polie, haa afforded moder.te to htah prot.ction for ... 
the ind_try a. a ~l •• A 4iat1netlve future of CaDad.s..n protection!1IIII 

ha. been lu reU.lllee on tariff al oppo.ecl to !\on-tar1ff barriera. On average," 

noa1na1 tariff rate, are ,et,at aro~d 15% but vary w1dely acro •• ~!ft •. 
~It b evident tbat at .lu.t in aOM arêa. the cunat· tariff structure 

bean little relaUcmah1p to the preaent eOlÇositlOtl of th. indu.try. 

A nuaber of anomalie. may be noted in"thia respect. Importa of ca.puters 

and coaponents are, t~ed et 1.5-20% .. e~ tbough ther. la l1ttle doaeaUc 
() 

production of the.e producta. ln thea. caa •• lt ..... that the tarif! 
'>" 

merely a.rve. to raie. prodqction costs of domee~c data .flroce.eing finu 
'- , 

and electronie endR-product 1II&1lufactureri who un theee procluet. as 1Jlput8. 

Procureblent policy 1J C&1:a&da 18 generally le .. protective t,baD in' , 

'Ja1\àit;" .Europe or the United States. Nonethele ••• electrcmic lood. account 
....... • f 

for a ~iaable proportion of federal procureaent exp~iture8 givan,the 

gover6ment's vide.pread need for electronlc product',1d deten •• ,' data 

proce.,~Dg and communicatione. ln 1974 flÔeral procureaent accounted for 

t'ough1y 12% of the value of .hipaenU frOJÀ -SIC 335 and 10% fr01ll SIC 31S
18 ~ 

It ·iI·e~t*t.a tbat be~WH11 1/n-197i f.~ .... ~ I_procur~t of 

electronic loode ha. Irown st..\uy at. an average annual rate of 20%. , 

In soma cas.. proeureaent ha. b.en u.ed effeetlv.ly to foster ~ndustr1al 

developaent. Horthem TelecOll beneUted .ubstantially from federal and 

provincial tel,c~ieation mandates giv.n to it. parent company a.l1 

Canada a\d AIS DaU ..... to hâve benefit.cl froll th. federal- govel'lUMl\t'. 
,.,. , , , ... J 

undee1a.t:ed Boy Culadian Polie,. tbr.oUSh 1~ ,.rcha.e of .,rl pr~e.eor •• 

'-. . 

, 
..: 
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• • Howevu, 1t lboul4 be DO~ect tbat thl cOllb~ 1nel of f..suaI ad 

proY1Dc1al....,ublic: I.ctor cl.lncl repN .. tl no "1" t~ Zo-lSZ of 

the total dOMltic: .1ec~. ~ut la caud •.• , cc:.parlMll, it :I.e 
. Il 

1ikaly that the 1980 1 ... 1 of aove~t 4 ..... for alaetroa1c produc:te 

in the United Statae acee4ed the 11,&e of the aUre Cau4:1aD doM.tic: 

For_ya. Owenh1p 

The caaadian electroaic. 1Dduetry ha. the hiabalt parceot ... of 

forelp-owned Uru aIIOD& the _jorO produeÛlg nationl. Of the indultry'a 

100 larlalt firal, 72 are fonip'l-owllM. In,total, forall'D""OVDed f1ru . . 
account for 20% of the 712 finu in the lndu.try, raprelenting SS% of induatry 

. Ihipmenta. The ~rtqce of for.lp-ow.a.ed fil'lU in relation to :f:nclultry . 

output wo~aae drauUcally if Borthem Talec,*', ul._ .. ra 

.exclulied; in such a ca .. , foreip-owned firill would account for 80% 

of iadu8try Ihipmenta. 

Vlrtually all foreign-owoe4 enterpriae. in the f.DdwJtry are aubeidiaries 

~f .,lt1national corpor4tiona. Many ha .. located tu c.àada iD r •• poe .. to 

&ame_tic tariffe, •• tabli_hing branch plant. ln order to ,.ln dut y trae acees. 

to the Canadian .. rut. Over the cour.. of the la.t 'acade or 10, _, of 

the.a plants have clo •• d due to bath doaae_tic _d tnt_mati .. l factor •• 

'p 

In lOIIle cases only a retall1na-~per.tion r .. lnl, in ot}lan', product ..nd.tes? 1. 

have been allotted to C~dian aub.ldiarie. peraitttGa aoee .... ure of 
. 

specialiaation. 

(;eneraUy, fora1p-owned finu };lave t.mded to eoneentrate in the DIOre 

acale .endtive eru. of the indu.try. TM •• 1. tnte pU'ticularly iD ca ... 
.... 

vbere larae Icale ecODOlllie. bave cliaeour.,_ the _ra_ce of doM.tic 
• . 

.uppUera. i.e. televlsion UDufacturiria lRlC1 .. tnfr ... CCIIIpUter •• 'the 

prettelle. of fore1p owaer.hlp 1a 1 ••• pronOUDcec1 .-oDI -.factUHf. of -
r· 

-:,.. ~ 

,:~:it! . 

-', --: ",. +&ih3I&iI!W:'m1i1;;;: 5;t,F ~ , , '"'''' "'"~ 
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in CaMd.. "l'M {luh •• try accouota for Il .. rlf ODe quar"tar of tatal 1Ildu.trul ll&D 

" ezpendlture. aad .-ploye. a ca.parabl. percent .. _ of indu.trial "D 

p.nomael. UD exp_ltur. per worm 1D .leetrcmica 18 rouaMy tht .. ti •• 

tb. avera,a fouad :La Caadie 1ndv.atry and I&D .... 1n. a. a pere.tas." of 

Ale. 1. a • .uch •• 5 tt.a. Ireater t'han the nera,. for all wmufaeturin. 

indu.td ... 

telecoaBdllicatlona •• ctor. III 1977 thl co.b1ned level of r .... rch ~1n1 

in thi. .ub-aector atIOUIlted" to 180 mllion dollara. of wbieh approx1.Mte1y 

70 per cent vaa fUDded from the pr1.ate aactor. lt la-eatt.&ted that 

Bell-Northet'1l aecountecl for rou,hl,. 68 par cent of privat el)' finane.d 

r .... rch and develO'plMDt 8ltP_dlturea. Current •• tiMt.a of 'UD eipllt4iturea 

by Bell-Northem ranse betveen 200-250 a1.1l1on dellara. 

"D~lture. are of • le ••• r ..,nltude, but atill relativel)' hllh, 

in the computer and ·.1.ctron1c office equl,..nt aector (ste 318). Table 3 
~ 

.hows the abaolute level of spendiD& be~en 1971~1'77 and it. relatlonahlp to 

industry ahlptaenta. Th- 8inale lar •• at iDv.stor in ~ va. IBM Caada 

wbleh accounted for 40 'per cent of the 1achatItry total. .evert'hele •• , ••• 

pe;e_i.,. of •• le., l6D çendina b,. the c:J...1aIl eub.141ary va. far below 

IBM'. iDteraational ... r •••• 

The onl,. a.ctor of .the .l~tr_lca ...... try tut 1& DOt JtI,J) lat .. 1 .. 

18 the cOftlUlHr produeta aub-•• etor. AccordiDa to • recent 'tatilltiea 

, , 
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Table 3 

ÇCJ!IP!t!I' .. Otlter Ilectl'Ollic Office ProcNct! Sub-ketor 

1'11 

lm 
.un 
1'74 

117' 
l". 
1'17 

MD !!p!!dlture. 

(taillloa. of ,11~~n) 

Carrent Total* 

13.9 21.6 
..r~"", 

22.' -}6;A 

21.3 2'.3 
u.) 2'.1 

24.' 31.2 

26.' 32.7 

31.0 "35,.9 

• Iac1 .... capl~ cI:I •• 'ltur_ 

î 
I&D ',a •• "tue!! ... 1 of .",,!.S! 

(1) 

Curreat/lhi,!T!!a 
--.--~-

6.85 1 .... 

I.S' 1 •. 1' 
7.42 •• Sl 

6.16 1.41 

6.6' Il.36 

6.1' 7." 
6.19 7." 

~ ( 

JilDuca, IIKtroatca lMIMtt'Y .... •• ,ter hoUlel CoIIputara aM Off tee Ille ..... UMtra.ica 
T •• 'oree lecnCa-rlat. pa,nt rat of 1.Mwtt:ry. TraM Md !'lW!!Re.> 
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ia n1,. ODe fin ln the Mctor wIltch 11 curr-t17 iJnrolYed ta MDl'. , 
Durtal the _rI,. 1970'1 • ~ of font .. Dili'" ... ".i.1ariAe _iatataecl 

...... t 1 .... 1 of MI) .' .... 11 ............ 1' ..... ,. of t .... fizw bfYe atac. 

l.ft the tb4u.try ... u.a~iaa fir. ...... qoae Dt .... ,. rat1oDall .. t-
.. . ....... 

. 108 wbich bal tIIltailed a diacoatiftuatiOll of Ud) _rit iD CMa4a. 

IIPloy!pt 

_lo,...t ift the .1.ctroUca '-'_try ha. fall_ fr_ .1j.ptl,. ..... 1' 

" 
68,000 1n 1970 ~o ."rex_tel,. 50,000 in 1978 (TattI. 4). Oa a pel' _va 

balla, total ...,lo)'IIeDt hae d.cl~ at ID ~ ... rat. of 3.7 pel' Caftt. 

To a Ir •• t extent th. atati.tica 1n Tab1. 4 cab be lDterpreted al part 

of a lonR-run trend toward decl1n1ll1 *-1110,-at in the 1ncluatry. Thil trend 

parallw the contiDu1nl .hilt in · .. lue-ùdecl lroa bardwre to IOftw.re wh1ch 18 

DIOre labour iDteaai". and wh1ch 18 atat18tically aeeounted for lII8Oft& .anlce 

indu.tria.. Thè trend bal occurred over a 8Ucc ... lon of diffarent aeneration. 

of cOIIpOuent technololY .. Bach ,eneratlcm of tecbnolOlY (1.e. trlll.latora~ 

inte.rated circuits, very lar.e Ical. iDt1lrated circuit.) ~dr ... t1cally, 

redueed t~ eoat of hardware _d the a.ount of labour r..,irad to produee ft. 

A •• cond factor that haa adv.rll,. affact" a.plo,.ant ha. ~ th. 

v1d.apread iDcic1ence of raUooal:l&at1oa iD the 1a4_cry. '!'hi. 1. 

,articularly ev1dent ov.r th. l .. t decad. ln the coa .... r ,roctucu INb-

'aector wh.re eaployment ha. d.cl~.d at an anaual ... ra,. rate of 12.2 

perelllt. 
~ 

De.pite the indu.tT)' witt. reductlon iD total ..,lo,....t, .. y fi1'lll 

Ar. eurr.utly experieacini'aa aeute .bort ... of enaiDeer., ~te~ 

.eieathe. anel other h1ah11 .kill .. 1a""r. Paead with ~t1e labour 

.norta... in thi. ara., the ~try bal DeeB co-palled to t.pDrt techaica1 

parlODHl from the Unit" Stat.. ad. Iurop •• , , , 1 t- ; 
1 .' 
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. .,\ .!I!t "C UI 'IG U4 U' Il' l!Ul 

; ·1970 15769 7922 45213 6It04 
.tJj , 

1971 I6M 71" 44512 6101' 

1972 10134 .1)6 4014. '1416 
,t 

1973 10166 .,48 437U 633') 
\ 

1974 11397 .259 44211 6"" 1 .. ,. . 
< 

1 1975 9613 7036 42041 58960 

1976 ,nI 6347 31467 54512 

. ( ) 1977 lUS '382 36616 486" 

1978 9629 2332 37195 4"~ 
ot 

AltI'" ... 1 "10l!!!!t Gœrtb "lM l!l9=l!7t 

SIC na - Office" Iton Maeh-i1leTy -2.21 

SIC 334 - Bou •• bolet Wl0 _ r.l .. 1 ..... he., .... -12.21 ("1 
SIC 33.5 - eo..u.ie.t~ l4ùl,..at -'2.11 

Total .. .,. n.etroalca Indu.try - 3.1'1 

<-

Iouree: 'UU.tte. CIM!l!!; tat. Ro. 42-216., 41-20S. 41-206 
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./ h!Ost&Yltx 

ProtlvettY1ty te the •• t winl,. recopi... ..-.we of tMu.tru! 
. 

perfomDetl. Meaeur" eaata.t thU cTlted .• the ,..fo~ce of tu 

electroaie. !a •• t.ry ha. Ma illprqdYe. 'l'vo aepeet. of iDdutrial 

pTocluctirtt,. an p~ ... t" 11\ 'l'able 5, the lwel of p-ro6ueU"V..1t} ud lh 

rat. of ,rowtb. For pui-po. •• "Of coapar111OD, the Il.ctrooic. iDduetry b .. 

at the indi ... ldua1 wb-.. etor 1 ..... 1. 

1 .. 1 DoMstic Produet pu ..a-bour in .11 tbr.. SIC. 1. .1plf1cantly 

Ir •• t.r tban ~b, .veTa" level found tft c.aadt.D ..aufacturina indu.tri ••. 
... 

In SIC 318 and 334. productivlty bal arOWft to • level roulh1y tbt'.e ti-.. the 

'averal' in .. nufactuTln,. ID' P'T .an-heur ta SIC 335 r ... ined approx~tely 

1. S ti •• Iruter than the indu.trial .veral' "-tweeD 1971-1979. 

Tumina to Irowth r.t... the coaparl~D bet.-.a .l.ctronie !é4u.trle • 
.. -

&Bd ..auf.eturinl indurtri •• ta no 1 •••• triUne. The aunual .verale T.te of 

lrovth iD KDP per man-bour la Can.dUn 1UIlufacturill, .... 2.9%. By cont~.t. 

thé rate of Irowth in productivlty in SIC 311 and SIC 334 va. fcJilr tt.a • ... 

a. anat. .vera,lns 11. 7% .nd 11.6% reçecUftly. ProcbJeUvit, ,rovth in 

Ste 335 l .... ci beh1.nd the .v.ra" iD MftUtecturl ... altbouCh the actual level 

r .. 1ne4 hllber. The poor.r performance of SIC 33S 1. curlou. iD l1,ht of the 

f.ct tut 1t coata1.na the t.lec~1c:at1.oft. nlt-aeetor. aa aF_ of trad1t1oaal 

.tr_,th in the c.a4ta eleetroa1.e. 1acIutry. tlIlfort .. ~_.~,. lt il not pollib1e ta 

analyse produetlvt~y 1n t.lee~lc.tloa. eeparatel, baeau.~ the SIC data . ' 

ho4uctiv1ty perfo~. rafl.cu a .. rilt, of factora. ObYiOIola17 CM 

f.ctor te the rapld pace of tee_ical cheDae in the tachaetty. It :la .1_ 
1 

l1kely tbat the r .. tructurÛ'll uadercaltn lty ... , fore1p-owed _",tdurt •• 

, .. -

f 
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eÜ.aifW ta ItC 311 ... ,,. W • potiti". trafw.c. cie the~ ielluetry' • 

OYft'aU perf~ce. 

'fr"a 

Dur1Da the la~t two dac_J. tlle _jar .1ectl'Ol11c 1JIctu.tr1 •• in the 

worlel ha.,. D.-coat lncrea.1Da1y iDtenatloaa11atd vicb tracle pl.y1Dt • - . 
doU.aant role\ iD. _r'keUna èId product1on acrat .. t •• , Aceordltllly. ~.,ec:C. of 

trad. pel'fo~. are eo.oDly IlOt_ 10 :lDcerutlna1 ~tr1al eosapartacm •• 

In part the 1IltematicmaU •• t1on of th. 1ftdWltry rafl,ecta the "'l'" of 

.pec1a11aaUon foune! aIIOUi electrott1e proelucer. wh1ch hae beCOIM .nec.'84ry 

a1ven the treaendoui iner .. ee in the variety and type of electr01lic aoode., 

The Irovina voluae of intra-indultry trade ia .howD in the *rowth of both 

iaporta and exporta in .a.t l~uatr1al1&.d cO\mtri ••• Table 6 note. -the 

a1mul.tan,oul iIler,.u, in level. of 11Ilp0rt penetration ID~ in the ratio 
. 

of exporta to .h1pMnta in virtually a11 major proclucina Dationa. Vith the 

ae.pU.on of Japan iIapo.rts have riaen tub.tantially a •• percentas. of 

dame.tic el.etron1c _rlt.u. repr .. entina rou,hly half of the III!rbt in 

Canad., W. Geraey and Britain. At the ._ tille the iIIportance of exporta 

in indueuy .hi,..nt. ha. rieen in .11 the _jor electron1c indu.tde •. 

The ratio of e][J'orts to ,hipaeatl ranae«! frGla 2J% to 50%. Gaerally incl_trie. 

linked to ... l1er dome.tic .. rk..u aueh a. Caaacla, Weat Ceran, ancl 'l'anc. 

r.cordecl the lars •• t incr..... in thia ratio. 

Althouah tr.d. pat.tern,a in CGacl. l't. aJa1lar to tho .. in other cO\IDtr1e., 

on the whole the trade perfor..ae. of the Caaad1&1l 1Multt'Y 1t atze4. T'be 

tract. cl.Ueit in electl'Ol11c prod1:tct. ha, ri_ fra. 342 .Ullon la 1970 to 

over 2 billion in 1979. If vi .... by eub-eeetot. (Table 7), oûy t.ll­

_le.t1oA'~ DOt to _ •• ~ truo "Ud' durtaa .ho 1910' •. 

The l ....... t defie • a1'l'&.-ox~tely ODe bll101l 4011ar. iD' 1979, OCC'Ut'H tA 
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cOlllNte" _d el.e~rO'Dlc office ~lpa111lt. 'ertou. tracl. tllbalaocee alto 

.XÜt in the eotIpOIleaU aDcI COIle_r p-rodueu ...... etot'. "ieh po.tecl t.Ud.t. 

of 789 1I1111on &lo11a1'l ... 467 11111101\ dollara reapectiftly in 1979. , 

A f,,~bar breakdcMI of indu.try tru. by .. etor iIIporu and export. 18 

prov!ded J Tabla 8. On .... r ... a11' e1~etfOlÛe iaport. arR .t _ aftIluai 

rate of 19.1% whi1e export •• !'eV by 15.2%. Since ~ta IrfIV froa a aub-
" 

'tantlally.lar,. b •••• the differenc. between the rat. of expert aDd 

1IIport ,rovtb i ... pif1acl in the ablOlute lave1 of the d.Ucit. If 

exporta al'. con.iderad ap.rt from the trade bal.nee, the perforMDce of the 

tnduatry compare, favourably vith other ..nufacturlna indu.tri., in Canada. 
'. 

Moreover Table 9 1ftd1tate. aD induatry-w1de lncre.,e in the r.tl0 of exporU 

ta ahipmenta over the la.~<decad •• By 1978 .xporta accounted for over half 

of ahipm8tt1a in the computer, conauaer producta and electronlc "et ... aub-

.ectera. . 

Impert penetr.tion, on the other band. ha. increa.ed dgnificatly in aIl 

indu.try eub-sector.. Importl by 1978 repr •• ented- juat under 65% of the total 

dameatic electronic. market and .ccounted far a. much •• 87% of individual 
, . 

t .ub-•• etor markets. ln soma c ••••• telecommunie.ciona and eaneumer producta. 

the leve! of import penetration ha. daubled since 1970. 

A $YnOpti, of Indu.tu PerforMnee 

t 

j 

1 

! 

ln re"iew1ng .tructure and perforaance, a nuaber of ~ .tylized fact. 1 
. ,. i 

.dae wh1ch '''ac.at that the lndustry Nia beeo. 1ncr.uiqly r.Uoaalized O"I'er the 

l .. t decad.. Tnt. 1. unif •• t in the r.pid lrovth ln pr04uctivity. eoupled 

vich dec11n1n, e.plo,..nt and !aeree.1D1 levala of lntr.-tndu.try.tr .... 

If 1adeed r.tlonalizaUon ha. takea plac.. then ther. 18 reaSOft to be1ien 

that the oh .. rved incre.... ln the ratia of exporta to .h1p1Mmt. 18 ralated t,o 

.. ,reater iIIport panetr.dora. That b, it 18 p.o •• ibl. to .rpe tbaJ .... tic 

.. 

~, -' tas:;;; ~ Hl t .~ 1 J •• 
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" 
ta'* t 

Rllpe'· - lIIIP",.,1u4t 

.. tlptts. Il • J if AU'''' ..... 1& .... 

lit! !W. 
c. .... ..0 .53.' 

1JIi1t" ltat .. 1.6 13.7 
1 
l 

w. OU-ftJ 24.3 '1.6 

.t:ita1l'l 21.1 45.1 

\ 
\. 

Irae. 26.0 32.5 

Japan 8.1 7.5 

() IR!rtl Il • % of ShiF.i! 
lIC 

196.5 - 1!.Z1 "" 
~. 20.2 34.3 

Ua1ted Stat .. ,., 19.1 . 
, 

w. c.nan, 37.5 57.8 

_rit.in 29.' 46.3 

mac. 24.3 2'.6 

J..-. 23·7 21.5 

/ , 
... Source: gg 

1 
, " 
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J 

Sect.o-r 

Teleo':, r ilDlcatlcma 

Con_r Produet. 

C~t. 

Ca.puters and Office 
... l .... t 

Ioatru.eat. ~ S,st ... 

Total 

• 

1910 

55 

-98 

-100 

-179 

-20 

-342 

/ • 

.. 
rab1e 7 

"lance of Trade 

(aillions of dollars) 
, 

1911 1972 1973 1.914 1975 

10 -15 -20 -20 -21 

-113 -206 -221 -287 -231 

-114 -178 -217 -281 ... 226 

-218 -270 -260 -331 -388 

-26 -2~ -10 -17 -19 

-462 -692 -728 -936 -892 

( 
Source: Sf:,ataU,ea c.nada; Cet.lo .... 65-004, 65-007 

~y 

"V 

• 

1976 ~ <'" 1'18 

-20 -106 ~.-66 

-361 -382 .-439 

-298 -339 -426 

-47. -521 -72. 

-39 "-67 -M\ 

-11t1 -141' -17'2 

~ 

o 

Dl!. .; 
211 

-467 

-1. 
-MIt -
..., 

..3061 

'.! 

r 

.' 

~. 

. -
JI' ~ 

',' 

--- "I 

-"il 
" , 

me ;.3 -,} 
'1 

'~:' p •. ,_~'" l'.)' c:i "'~ 
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Table 8 
, 

~rt. and t.port~bI Sub-Sector 

(aill1ou of "Uara) 

Sector > 

T1lec~ic.t~ 

Coa_r Products 
) . 

CoIIpoa,ent 8 

eo.pUt.er8_ and 
Office Iquipgent 

lnatru-enta , Systeae 

Total 

!!StOl: 

'1"e1~c:.tioae 

Conauaer Producu 
, 

Coaponents 
co.pu~er. and orf~c:e 

Equlptlent 

lnstru.ent. , Syst ... 

Total 

1970 

141 

27 

63 

51 

46 

335 

U70 -
86 

125 

163 

237 

66 

677 

. 1911 

117 

r 29 

71 

61 

40 

324 

1911 -
191 

142 

184 

286 
. 

66 

785 

Exporta 

1972 1973 1974 

102 129 164 

26 31 32 

90 140 155 

85 136 151 

43 68 69 

347 S04 ,572 

t.eorts 

1971 1913 1974 - --
118 149 184 

- 231 252 320 

267 357 437 

355 396 482 

68 78 86 

1039 1232 1509 

r-

Source: 't't,.tiS! se;; CAtaloaue 6s-004, 6S-007 

.. _-------...... --------'----~--_. r' ·:;;l?{ 

.-1975 

195 

26 

129 

125 

80 

556 

1975 -
216 \ ... 
263 
',~.5 

S14 
100 

1448 

1976, 

231 

31 

133 

129 

71 

594 

1916 

250 

392 ) 

431 

603 

110 

1785 

t·~' "..J'. t~,,';@~ 

o~ 
I! , 

\. 

" , 

"\ 

1917 1978 ill! MÇI. (Il 

207 259 437 16 .. ~ 

54 ,. 10' 19.7 
141 203 22() 10.7 

Il7 198 213 10.7 

60 78 113 13.0 

599 8:12 1086 15.2 

1977 lli! 1'79 AMI.al 
313 324 1.99 17.2 

436 533 510 ~.4 
431 629 1009 24.4 

657 926 1171 19.9 
127 172 199 .,,24 .. 0 

ZOU 2S15 1154 19,1 

I:! 

\ 

"A, 

or 

~, -
c-

~1'l 

. ,-

. \":~ 

"..-:: 
,- . 
i ; .. , 
~ Ir) 

\, 

... 'SUIIIl P )i;"., -~.::.,-~::~-...,.-}'. 
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-'1 

·1 
" 

j 
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1"1 

7! . 
;1 
, 

J 
j 

·:1 

, '<\ 

.' 

1 : 
~':.:". . 
(,"'1 

-\ 

~
,) 
~, 

," 
1 

~1 

~ r ", 

~ ...; 

, 

R' 

... 

Sector 

Telee~icatloQ. 

'eoneUll8r ~uct. 

eo.ponent8 

Computer8.~ Offiee 
1qu1,..nt 

Inatru.ents & Systeas 

Alylectro~ic8 

. 
Seecor 

T.l.~c.tlona 

Con~..-r Product8 

CoIIponeftta 

eo.puter. and Office 
Iqui,.en.t 

Inat~t. & Systeme 

Al! nectroftic. 

~ 

-

~ 

~ 

, 
,. 

'.-

1970 1971 

20.4 .,+,8: 2 
40.2 38.5 

48.4 48.1 

64.1 68.1 

46.4 49.'" 

1910 1971 

29.6 28.2 

12.7 11.3 

26.8 26.2 

29.8 33.2 

,-.. 

.. 

, . , 

~ 
\Table 9 

(percent ages) 

Ratio of lapons to »o.eatle Market 

1972 ·1973, 1974 

21.1 23.6 27.2 

44.9 44.0 ~J.l 

65.8 12.1 70.6 

66.1 72.4 72.2 

83.5 

51.4~ 54.6 ,51.~ 

1975 

26.1 

~1.5 

7S.1 

67.5 
65.8 

49.8 

"tio of E!forta to Ship!!Dta 

1972 !lli 1974 1975 

21. 7 23.6 27.2 26.1 

8.4 8.8 10.2 9.5 

39.5 50.4 45.9 52.2 

32.4 47.3 43.6 33.5 -

1916 -
30.0 

63.7 

74.2 

68.1 
65.9 

55.1 

--
1976 

JO.O 
12.2 
41.0 

31.3 

- ~ 81.1 60.1" 55.5 

23.0 20.S 26.1 33.0 34.2 32.1 33.3 

~ 

~ 

• 

J 

ill1. 1978 

43.1 39.0 

79.6 87.% 

82.6 84.1 

70.0 72.6 
62.6 71.4 

54.0 64.6 

1977 1-911 

43.1 39.0 

li.5 , 54.7 
58.l 6l.0 

32.9' 36.2 

44.1 5l.1 

35.4 43.1 

- .'~ "'. ~, "'~1~"'" ~"'-:f,~~ ,-~'''- _ r:~'\''''''· '." 
tp . ~.~ .'. .. ",. • - ...... ~ 

~
'<' " .' 

" 

,~ 

" 

~ 

- / " 
~ 

Q 

. -

.. 
'. 

~ , Source: Sta~l,~ic. Canad.~ Catalogue 31-211',42-216, 43-205, 43-206~. 65-007, canad1ao l1eetroalc. 19I!!!e!1a1. ~' 
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Seat1.t1cal Source. e1 IIttbpclo1oQ 

rlYe data eoarc •• vere u." iD eoaptU.S .t_U.tical eat:1ate. for 

the :l.ftduatry. Thr .. of the .. IOUrcu, SIC, leC and eo..o41t, Trade 
• 0 

, . 
frc. indu.try tracS. journal. and the DepartlMftt of Indwttry, Trade aDd 

Co-.erc:e vere a1110 vaed. The li.a1ted cODcorclaace betweea thaH 'urt •• 

pra.pted • dual cla •• Uication of "'the tndu.try. One ela •• 1fic.Uon 18 

33 

ba_d on produc:t type 1Ub-leetor. aad the other 09 thr.. dll1.t SIC •• 

Sub-.ec:tot' a.Uut •• "t'e deAvec! through ~h. _ •• t'e.Ation of .-pecifie product 

data. Individual product info~tion vith re.pect te .hipHtl~ •• 1mport. 

and exporta were ootained frOli .everal IOUree.. Sh1plleDt e.timate. vere 

lar.alr proVid~ by lCC ~ta at the three, four and !ive diJit level. la 

addition, indu.try .8t1JDat •• puolilhed in Canadien Electronic. Engin •• ring 

were uud. Sub-aector trad. data vere compliect throu,h a'iregetins 1lIlport 

an"d export _ela for individuel producta. Thk data va. furni.hed from 
, 1 

Steti.tic. Canada'. frade serie. contained 1n catalogue 65-004 • lxport. 

by Co1IIIlod1ties aad 65-007. ~ort. by Coaaod1t1e •• 

SIC and 8ub-•• etor coverase may be matched a. followa. SIC 318, 

Office and Store Machinery. corre.pond. to the Coaputer and Otber Electl'onic 
1 

Office Equipment( Bub-sector. SIC 334, Manufacturera of -Boua.hold Radio and 

Te1ev1e1on Recé1~S. refers, to che Con.umar Products aub-•• ctoT. FiDAlly. 

SIC 335, CODIIIIUnic..tionl Equipmenc Manufaetunra, encO'lllpa •••• the tele-

c01l.-amieations, camponent. and elemenu of tbe el.ctrOftic 1D.t.ruMnt and 

sy.tem. aub-seetors. Seme pr9ducts in the 1n.tr.-entl wb-aeetoT are 

cl ••• 1f1ed by their end-uae and thus 'do not .pp.er in SIC 335. Inlt.ad, 
,..'", 

they .re hidden in the output of a number of other SIC.. ,or t.h1l reason 

1t aeems safe to ••• UIIIt that the eub-.ector 11 laraer than indlcat.d by the 

•• tilutel provided in this study. 

1 .. 
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Offic. ecI Itou Macll:lDary ...... actur.Z'. 

e&t&l.OJUe 31-Z11 

Cat ....... 42-216 

cata101ut 43-20.5 

catalope 4)":'206 

catal.ope 61-00.5 

Mamafactuen of JIou .. hol~ 1.ac11o lad TaleTt.alcm bceiver. 

Catal.ogue 65-004 

Catalogue 65-007 

ee..u.ie.t~ Iqui,..nt ~f.eturer. 

Incl .... of. a .. 1 DoMat:ic Procluct by IMuetry 

'Ixport. by C..: • HiU •• 

l~rt. bY eo..oclltl •• 

Â bcrellion B.U .. ttp of ! Leang C~. 

'From cOIIIpany iIlterviewa and qu •• tlonnaire. :tnfonatiOft va. obta:tn.d . 
on total output and employ.ent. Severa! of the 0+a1.. iatend.ewd are 

.pac:lallled 1n the production of a partieular looJ or a.t of elo.ely re1at.d 

produeu. One Hm provided .uff1e1ent hi.torie.1 data to penalt an e.timate , " 
of a learnlng cU'rVe. Thb va. canled out by an ordlMry 1ea.t ~uare. 

relre.aion vith laboUr prpductivity (tb.e 10' of output per ">1oyae) 

al the dependént variable ed the 10& of eU811.t1ve output a. the 80le 

iDclependent "ari.:ble. Althou,h one ~ 1 •• 11y want ta control for other 

11lf1uence. on produetiv1ty thb ft. Dot po •• ib1e ,lvan the data b .... The 

data provided tnfoz.at1oa on ~t1ve .a1 •• and e.plo,.nt on _ .nnual b.li. 

for ft.v. weceedina y .. n. nu. U;;~~~iV. data poillta 111 the .-pl •• 

The r •• ult. of the ana1Yl1l are preHllted in the follovlng table. 

T'be coefficient of c:u.ulaUve aal.. il politive and dsnificant .t the 
~ 

95 per cent level. Since the reare •• tpn li nm ira lo,aritbal., tllb 

coefflcient ean be 1ot!erpnted .. an el •• Ucity. lt. value, .20, 1ndicat •• 

tut a 2p per cent iuer .... in labour prodUétiv!ty reeults f~ .very 

doubl1ng in euallaU.ve .output. It .bou.ld he noted tut the fUDCt1.onal fona of 

the r •• re.a1oo ••• wael a eOD.teat leara1n. çeed. If more ob .. nation. bad 

r~ , 
1- -

~
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"'tt. •••• lett ... 08q,.C .. C8 tut f. tlllt ....... ~ •• ,.,Qtt. te 

-
De,.....t Variable: 1 .. (..1 .. J .. ~t~ :la,.... t 

IDd.,.....t Varialtla, lea (e _ ".tt .. Ml .. ) at .. of ,..r t-l 

t - 1916, 1917, 191', 19'9. 1HO 

T StaU .• t1e~ 3.963 

a.tiutad Vdua of Iatarc..,t: 1.239 

T Stati.tit (fOT tntareept): 7.105 

R2 
• 0.83'6 

1'(1,3) • 15.702 

....... ) F " _- .... ~~, ... ' l!' 
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1 rootaot .. 

1. The ahift fTOll ~ to .talta! c1reu.1tl'1 le elo •• ly rauted to 
the a1n1aturtaat~ of circuit co .. ~t •• hlS._ d1aital clrcuit., 

~ 

ualOSU' ~ ~t:acco eûta CM tarla ___ r of lI1eroc:ircuiU 
fOUiDd u .... n .lactroaie "'tc... s .. a. IIoyca, 1II1croel.ctr0ft1e., 
Sd ..... Uf1e "r1can, '237, Wo. 3., pp. 62-69. 

2. •. WillOD, P. ùhtoa, ad t. Etan,19IO, IaDoYatioa, eo.patiUcm ad 
Goverae'lt Poliey i. the s-1eoactuctor Iadu.try (Lai.atoa, Maa.. D. C •• 
Beath). 

-3. For a di.cu •• ion of iDte,rated circuit. and their propartie .... 1. f 

4. 

I.rrœ and 'R. Cura.ow. 1979, The Futur. with JU.""leet~on, 
Francis Pintar); 1. .raw aDCl S. MacDcmald.. 197', In'olut10'0 îft"""" 
M1aiature, (c.brlcJ.a, C.-br1d.e UIlb.nlty hea.); ud M. Orae, 
1980, Micro.: A Parvad .. roree (LoftdOll, ".oclatad Iu.ine •• Pra .. ). 

, I*--J 

J'or exnpla. larron .., Curraow arp_ 1ft a report for the Irit1.b 
.o'Verameat tlult Irita1n au.t M'Ve a compoe_t. Ûldu.try if it 1. to 
.ch1ew c~rd.l Mlcee •• ln e1.etronie etII!-producta. Altbou..h thll 
r.caaa.ndatlon l, que.tionable. lt refl.ct. a v1de8pread aentt.eDt in 
the indu.try concarDÛl' tha "ital 1inuae Mt.....n developlll811t. in .em1-
conductor taebnolosy and tha futur. cour.e of electronic application •. 
See 1. larr01'l aRd a. Curnow. 1919, Th. Futura vith Mieroelectronic. 
(London, Franci. P1I1ter). 

5. The only major component Ura to M'V. exiaud iD Canad. va. Micro-
.y.t ... International . The Un. ft •• nabl1.hecl by the federal 1 
gove~t for reaaoll. Ii_Uar to 'Cho.. expre .. ed in the larron and ' 
Cumow report. Alter operati.l, for a brief peri04 the firm ... elo •• d in 1 
1975 due to • sI..., 1n t-ha vorld aea1eoaductor _rltet and the apparent 1 
coaponen\ finu. 
inabl1ity of the fira to compl.te .ffecti.eIy vith laraé multinational 1 

o 6. Se. Ho R1nden~ 1981 "Controll1nl the lleetron1c Office: PIX. Make 
The1r Hov.". !1ectron1cl, April 7. 1981. , 

7. W1tue.. the rec.nt dec.il101\ in the lJnli~ Stat.. to .nov AT'T to enter 
the computer market and tIN to ca.pete 111 ~alee-.nicatieu. T'hb 
rever .... long.tandiDI rulina Ity the J_t1ee ~rtllallt 111 1956 
1fbleh p.rohib1ted AT't ad lu ....,.etur1na sub.ldury w..um 
Ilectric f~ compettna in are •• of the electron1e. iDcJuatry bthar th_ 
tel.communicat1on •. 

8. Globe and Mail May 4, 1981. 

9. AlthouJh there bave been iaolaled 1n~tance. where eon,orU .. bave hua 
foraed. (i. •• in the export of .lactronlcally autoaeted po.tal ay.t_), 
on the whole there ha. b.en 11t,t1. avec... in Ûltear.tiq tbe produet. 
of aub-.y.ta producer. in ail ent1re ay.t. paeuge for export 0 Jo ll\JIIber 
of ~.t .. ftnu 1n,erv1aved felt that the ar .. t~.t ob.tacle to e.tabU.b1na 
&Il export cOD80rU_ 1. the ab.anc. of a ..... tle fira lar,a eDo1I8h to 
undertak. the re~.1~ll1ty for putt1na totetber an eotire .y.tes. 
t'berefore lIO.t 1Ub-.,..t. fir. rely on '--cOIltract. from lara_ 
aultinat10aal .y.t .. firm •• 
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10. Barrba the ",".t~t.Ut1 of ~iDc. tM ..... t1e priel --..t 
aeNd the aport p~1... nu lu.. -eh aa Ionhe ... Telee_ "'d.ch expert a. 
_eh .. 50% of the1 ...... Ue ,~daa MY he .uaou.,..... tra. MtUll1 
-..opol11tic ,rie .. :la t_ d~.tle _rut .iIle. dd, .... 1 ..... tMly 
affec, tbe eoIIIpetlti ...... of tMir eçort. cm hterutl .. l _rUt •• 

11. ... R. Wil ... P. AIIhtoa, aacl T. Ia-. 1980, 0'. cit. la addition, 
th.re b .,,1411ee. of wUetqtr'" iat .. ratloa ..... ...u~ CC*pUur 
.-mafaétuRr •• 1eh baft tat.elfttecl bacbrari. luo eCIIIf'OR-t ,nHluCtiOll. 
It la cunntly e.tt.&ted tbat ~ .. t. lOl of lu '.ai'l4 for 
iat .. rated elrcuit. troa in-how. prodvetlOli. ID dol .. .o. la.l, ha. 
beea.. the worlel'. laq .. t prD4hcer of ut_rat'" drcuita without hav1na 
wu H14 _ 10tel"ted circuit on tlle op.- .rut. Ali.. frOll IBM 
tbere are • INÛIr of etber ÂMdeara HeM cOlllplrtc fira .1eh baYe 
be~ iftcna.laal, tatllratM. ro'!' ..... 1 .. , ... , .. Ul'rcMhacu 201 of 
lu OWD lnte,rat'" circuit a Beed., wca 401. lperr,. ... 201 aM 
Control l>ata 20-25%. Sa, r. Olae, 1980, COIIPUtar.: key to Produetivity'" 
in the l1.htl., (JI.., York, Druel Lallbert, .UrDU.). 

12. El.etronie. Ta.t Force S.cr.tari.t 1978, Sub-S.etor Profile: T.lavi.ion 
ManufaeturiDI (Ott .... Depart~t of IDclu.~ry, Tr'" _cl Coa!eree); 

13. 

CharI •• liver. AI.oe~te.. 1980, lftternatloaal Teebnololica1 Co.petltlven ••• 
T.lev1.dOl'l beeivera Jand S.icc:'mductor. ewa.hlDltOll, lIIaUoa.al Science 
Pounclatlon) • 

Then e.U.t •• &1onl vith the prediction that KlS will rite ln the 
future are ba.ad on int'rviewa vith fir.. in th. 1Dcluttry. 

14. J. Tilton, 1971, Int.rnational Diffualon of TaehDololY; Tbe 
ea.e of Semiconductor. (Wa.hin.ton D.C •• Th. irookln,. ln.titute): 1 . 

. Noye •. 1977. OP: cit •. Bo.ton Con~ltln, Group. 1912. 'trep.ctiv •• on 
Experience; .,. Seh.rer. 1980, Incha.trial Market Structur. and Economie 
Performance (Chicalo, JaDcl MeNally). 

15. A. Spanee, 1980, The L .. rnina Cune and Co.petitlO1l. lell Journal of 
EecmOllde. (12) 1. 

16. J. Tilton, 1971, op. cit., P. Sch.rer, 1980 op. cit. 

17. One of the 1IIOre 11lpOrtant _riean Don-t.riff ~arrl.r. il the doae.Ue 
eont~t rul •• aovernlnl p~ur __ t by tM l.urÜ Ilectrification 
Authority which ugulate. a ababl. .apll'1t of the Aaer1ean ind.pendent 
phone market. • 

18. !leetronlc. Ta.k Fore. Secr.tariat, 1978, Government Procurement (Ottawa. 
Depart1HDt of ludu.txy, Trad. and eo-rce). 

19. Statiaties Canada. Annual Science Stati.tic., (Ott .... Statiaties Canada) • 
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Oftr the lut hO McM .. tH eleetZ'Olllc ..... try bIl ..... ft .. 

-----nlaU .. oMcur1ty teto • _j.or pan of MCOnCIery .....tactul'Ûll iD 

Cau4a. 'l'hû evoluttoa hM atailecl a ..... 1' of ItNCe.I'al e ...... *1ch 

ha .. euhl" ...... u of the 1aduKry to .... ,01'8 cc.petl-t1.,ely on 

1at ..... t1oaal unetl. , JIIMly of t...... clwq .. ha'ft OCCG"I'M ta 
~ 

r •• poIl" to probl_ vb1ch u. ad_te: to cu..41al ....,.cturilla. 

Tberefore lt 11 u •• fu1 to n1ate r.UoaaliaU... ta the 1Muetry to 

'01IIII Iner.l 1 .. u •• of udu'Crlal perfolWllllea bl a ..-l.l ~l'Otect" , 

dOllll.t ie .. rut. 

Proteçtion and StructuJ'fl Cl!e&-
, 

Market du influenc.. taduetrlal .ffidelle,. tht'qh U. patential 

impact On the'T .. llaation of .cale econOlÛes. s.all proteeted .. rut ... y 

1aped. thl u:hauat1cm of Icall _conca1e. aad ecour .. _ nb-opt1aal 

capacity in deme.tic indu.try. Ia.t.an 8Dd Stykolt (1'67) found the 

wid •• pr.ad incidence of aub-optimal capeity~1D a nu.ber of Canadien 
q 

manufacturlna indu. tri.. related to the .1.1 aad l.v_l of ptoteettoft 

1 of tbe dOlieltic ... rk.t:. Sub •• quet .tudie. by, Daly et .1. (1961) 

and ea"'.'T-9(5)2 ha". 1dcntiUed Icale ineffid_d •• Û\ the l-ath of 

productlon~~ of hl,hly dlv.r.tfied c.aadian ..aufacturina plant •. The 

lreatat' frequlllcy of mtchover coat. iacurr" •• a re .. l.t of .bort 

procluction run. have bftn coaaonly •• aoci.t" vith the profu.i01l of 

product type. produeect).n • dDil. plant. ID addition, plat U..,..r.1ficaUon 

.. y d'Yer •• ly affect.calIt effteieaey by dtacou.f1lC1.D1 the adoptiOtl of 
, , 

IpeclaUzed equ1ptiDt alc .. ar, for the uU.li.aU. of be.c-pr,aetlce 

teetm.1Cfue •• Thu. eff1dency ta the :prOÔ\letlOb of lMt.,1 .... 1 pTo4uct. -,-

,/ 
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'" ProaeU ... Na .1Mo __ t.e. an CM_Ut..latte. of ..aU , ... tectH 

..... lié _Rau. la- •• t caM' plat 41 ... n1fteactoa ta • prNuet of • 1 ... 1 
• 

of .~.t1c ••• s. wtd.dl .... Mt ,..1t c .... .,lo1taU._ of __ -.iH 

.plclali.ation .. , f~u.atl, ta.Dl.. cheate. ta tarift. ~ other 

.truetural faetor. whi.ch faeilitate aec:e., by 4a...tie flra to iatena.tiO'Ml 

ur.et.. A. auab.r of tlwi.. e....... are coaaidarM 1D tha follow1.Dl 

di.eu.,ion of ratloaalilatioa. 

It ta pOllible to "i.., r.tioaa11&aUon within the eoatext of a ., .. 1 

of iIIport CoapeUti01l. A. I.lift •• "araioe (Gr .... 1980) 3 of the .tlllClard 

Ba.tlUD-St,kolt .odal illUltrau .... of tlwi .,r. Pli_t •• ,.eU of 

rlltrueturlnl a.aoeiated vith ehaa&a. ia tbe 1evel of affecHv. prot.ction. 

In the follow1n& cUa,r_ an indutry tae •• a ~.t1c .. rket r-,l: • .."ted , 

by the decH.ftin, ...... t ( AI) of the d-.ad cu", DÀID'. ne par_ter. 

of th1e ....... t. A aH l, 4el1neate the .~1on. of the dOlllltle 

./ .. rut in r.lation to a rOI' of ",aibl. cI_.Ue prie... Thil "t'lie il 

bOuftCled by _ iIIport pde. barr1.r, OP l, ad an eJt'Port priee OP l' The 

t..port prie. barr1er aetl a ce11ina for tbe d~.tic prie. .tac. aDY prtce 

1.vel above thit point plmita iIIporu to anter the doateatic urket. !te 

1evel 11 equa1 to the worl4 priee plu. the .... tie tariff aM any 

traD'vertatien COlt. ineurred by ~rt.. The expert priee i. the priee 

vh1ch al10va dOllllt1c produeer. to •• 11 in fereip urket. and ta the 
, 

alni.alum price vhlch th. 1ndu.try n .. d aecept iD the deme.tic .. rut. 

Lat us I.IUM tbat the indu.try 1n q~ .. 1on il COIIpOled of plant. of 

8Uboptillal .cale operatlna UD.der the protaction of a .... U.c tarif{. The 

1a«t.try IUpp1y CU"' will inten.ct the d-od curYe .~e poiDt ! .usJ the 

iAda.try .. 11tna priee .vill ISc.ed ~ priee Vbieh facllitat.1 export •• 

C~tly indu.try O\ltput will be reatrictad to the leve1 of dOlMtatic 
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41 .. 
:lateneet1 .. "*'-- the 1Muatry ..... 1)' CUI"N aM CM dleU. ... 1 ......... t 

'of the d.1 cl curn. C 10 the poillt at wlüch DD' ... SS' iDt.r .. et liber. 

the :taauotl'J proclue .. ocn wUo of output at • uait prie. ef op •• 

Il the iMuotry 1 .... olippol)' t'he d-.tic prte •• Y .~iat. tr. 

the l"t" 1 1 1I1a~ .... 1" ... ecot. In thll cao., the iaduatry MY rl.triet 

output to OQl aad 0.11 Ûl t'he ~U.c .rut at • prke ;Jut belov OP, 

( 

which,.,.fJtf ••• profit 8Ubjacl to tM ~t ... iat of the 1IIport kni.r priee. 

The exi.t .. ce of ee~c profita la litel)' tc attract eatry to the iDduatry 

unI ••• there .re harri.r. to addltiona to i~du.tr1al co,.c1t)'. 1. (h. 

abo.ce of dOlN8t te eDtry barri ara • tha .ddition of 11'" Unu to the' indultry 

tJI"li.tl'lbut.. tha protoctnd .. rut aaona a l.rler nuaber of d~at:lc firal. 

The en1uina fr.,..atation of tho "l'kat ex.eerbate. acal. di"cODaaie. wh1ch in 

tuTU aqu .. '" profit "1'1111' throuah iacr .. a1n, unit c~tI. C~eDt1onal 
( 

. thaory aUlleau that antJ'y to the induatry will continue tmtll pTic. no lcmaer 

aeeed. lliaiata over* •• ecot. Thua the add.1tioD of aub-optiMl capacity will 

eventually r.ta. av.r .. e COlt ta th. point vbera thora 1. no further lncant1ve 

for eatry .t OP!. Thi. peil1t i ... rked by .n upvard ahift in t~ indu.try 

aupplyeurv. fram 55' to 'IS1'. 

The .rlument sucaeat. that protection 1. likely to axac.rb.te'tha prob~ 

'of acale 1nefftelency by encour.,ina a ,reat.r prolLf.r.tlon of aub-optt.&l .ize 

plant. in .n indu.try. By indirectly r.l.in. aver ... cOlt, th. tariff cao 

poteatially 1eeve domo.tic produc.ra ~.titlv.ly .or .. off than thay 

lIere. prior to protectiOn. Thu. the tariff teadl to bec_ • peruDel'lt fe.ture 

dace ih reductiou at ft Y point in the fut\Jr. would thr .. ua tha .xiotence 

of t_ dOMotic indu.try. 

Th. di.placement of dalle.tic proclucUoo t.y 1aporta ca " a ... rted if 

r.tloaaIl&.tion ean proaote ,reater coat .ffie1eacy ..... do.e.tic fi~ and 

Iowar tba indu.try hIl,ly c:urve. btiou11&at101l .y .• _1y iIW01., •• 

COIlaOliot1_ ef pl'OCluetive c.pac1ty aM the ait of .... f:L2M frOli the 
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euff1el~ly !Der.... the 

p~etlèB .eal ••• 

lat1oaalbatto. ..., a1_~ iJrft)1". ,ruter ItpHl~lt&atlOft __ 1 f1nae in 

the> iDdu.tr"Y,. The ..., a.,eet ot thia a4ju.~t 111 • tbMa.&. 111 the COIIPoaition 

of tadUI\ry output reflaetiDa tha ~tr.tloa of p~tlOB in • narrower 

rallie of 100"&. Sp.d.alllatlOft requin. the :1M1Ietr)' to pt'OfkJc. 0I11y a fev 

prCHkacU et • pre_bl., efficient scale. The 1B4u.try trill 'IlOt oel, 

auppl, the dOM.tic _rket v1tb the .. procluctl, but ln addition, v111 he 

able to lell in for.1p .. rlteta. CoBeurne.tly, 1IIIpOrt. will .upply the 

a reduct10n ln the leval of protection would have precipitated a 

atructural adjuat.ent Vh1eh peraits tmport penetration of certain products 

and the ô""lOJl'lMD.t of an esport lndu.try in otber producu. 

in a proteeted doaeat1c market. poretan i .... ~t tacts1oft. vill be laflueneed 

br the juxtapoaitioa of the iIIport harrier priee ... the .upply curve of the 
~ 

dOlleaUe indu.try. If tarifla prohibit tH .. try .f cOlllHlUti'ftly priced 

iIlporu. IlUltiaatioeal ... y lnveat in dcae.Uc eapeelty &ad prothlt;e behind 

the tariff vall. If. on the other hao. the iaport ~ani.r prie. c1ro-p. 

relatlve to the lndu.try .ellinl.price, for.llft fir. ... l' .. hatitut. exporta 

for for.1gn lnv •• taent. Tberefor. it ca he a1;lU8d tut tariff. aUract 

for.tan fll'1H to the dOla •• Ue iDdu.tete. of protected .. rUt ..... they 

a1,ht othervt •• .upply tho.e .. rketa throuah trade. > 

Altbouah the pr .. 1ou. ar~ .... been e~l, cited in co8llntial 

vith the hilft d.l~ 'of for. tan \..aerab1p iD Caa..t1aa ....taetvr .... 

1n4".tri .. , there 1. Teaeon to H11 ..... tbat OIl~e e.t.Dl1.he4.~~ fon1l* Ot ••• 

planu reÛlforee the need for further proteeti~ 'by uac:erbatial .eale 
, 

i · 
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:1Mtfics..Dcy ........ t frapelltatlOt1 1Il ..... U.c 11I4uIU,.. 'or 

"",1., ea..a (1975) fDUad tbat fon1p-cJWHd -.fact"ri .. PUatl, iD 

c-Ma are 11pif1e_U)' _rè üftraUlad tMm Teatd_t~c1 plaDt. of 

4 
eo.parahl. Il.8. Typlcal1y. fore1&D tJav •• tM'Ilt in c.ud1aD 
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aanuf.eturtn, bal .. t.bll~ ,laDt. Whieh pro4uee • eeal~~ •• r.1où 
#"-$>: 

of the procluet lin •• of '_lr parast Ume. Staee doM.~ ...... for 

iftCliTic!ual prochaeu 18 l1a1ted, .u'ttaid1ar1 •• tnd to cOGe_tr.te the 

produetiOll of thair eaUr. pt'Muet 1'." tn •• ~l. plast t thereby 

incurrin. diaeeoaoa1. .. of ahort pl'OduetiOll t'UftII. Thi. praeUe. eCllltTalU the 

efficient multl-pl_t oper.t:10ft11 of parent firu. 1MDy of Vhlcb Ar. lar,e 

and hi,hly diver.1flec:l mulU .. aUonal •• 
B 

81.1 plata than ~ ... t1e firae HcauH tbey frequelltly enj oy adv_t .... 

frOll ecODOai •• of fln .1.&.. Maay _hl141arll' ha'V •• ce ••• to • llUIIb.r 

of lntAll,lb1e rent ylaldl.., .... t. Wh.tch ara tr •• len" troll thair 
1 5 

parent fins .t a 1ÜJl~ ... r,bal co.t. The.. . ... t. iDel.a the 

parent fil'll" teebl'lololYt _rketiDa -.perti ... f1l.umcial 1..,.1'''' .. cl braud 

:iJlqe. The uae of the ...... U èftabl.1 forelp-otm.cl Urou to parUally 

COllJ)eDNU for produetiOll tua cll .. eonc:a1 •• ancl operata IIOre profitahly 

thaD d~.tlc firme at •• ivea level of .ab-opti .. l cepeelt)'. 

taltly. fenian ownerahip worHll. the probl_ of _t'kat fr.~tat1OD 

by reer.atina in C.nada olifOpOli.tie .. rtet .truçture. wbicb extlt abroad. 

If oaa f1n loeate. produetioo bé1liti" Ûl Caa4a. there 11 a teDd.cy for 

other -"era of a foreip o111OP017 to fo11"". nu.. tlllMecY hal __ 

DOt" 1ft COQ8UDer durable 1&tvltrie. Whare pr.aact .lffer.at1atloa 
('1 

eaeour .... the. exploitation of tba _rbtiD& ltill. and braed f.Mae of 

.. ltiaatiODal tira. (EDal1ah 1964)'. 
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~.. behav1oul'~l characteri.tica of fore1p-cMHld fi.. dt.., 

attntiOD to ... of the "l''' ratfieattoaa ot fonip :l.mrutMnt on 

'1Dduttrlal Itrueture aacl perfOl'Mllce. tt 1. iIIpoltDt .""1' to 

diatupi.h b.tvMft diff.rat type. of fore1p-oweN plallt. aDCI avoid 
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senera1:Lzat1onl HlardiDa direct fore:tp .Utve.tMnt pel' ••• The pro­

liferat:Lon of br8fteh planta b a typ:Lcal but not l1MV1table 1IaDifeeution 

of for",1an :l.nvaatllent :Ln C&nadian UDUfacturiDa. 'POl' a.ple, rationalbed 

planta, :Ln cantr.distinction to ,braueb planta. "'1 be hiahlY 8pee:l.al:Laed 

and .cale effic:l.ent. Production in tM. type of plant 11 leDeraUy oriented 

tcv.rd aOIH ae.-nt of the parent tira'. international urllet, bence the 

.eale o.lII&Dufaeturina 11 fr.e4 from-the conatraint of dcae.t1c cleaand. 

S1nee th1s eonatra,,1nt :1.. often rdoforeecl by corporate non-tariff 

barriera to trade,parent-aubaid:l.ary rational:1.zation :1.. ,enera11y --dependent on the a • .tas-ent of a world produet mand.te. The international 
"­

/' ') 

/ (_ ~~ d:l.stribut:l.on of th ... -..n.dat •• by ault:I.Dat1cmal lira. il • complu phenomena 

involving a var1ety of poU tical and .conCllie factors. For tbia re •• on 

poliei.. auch .. trade liberali •• tion wbich di.coura.. the ma1Dteaance 

,of aub-optiul capacity ... y. n"t nece"ArHy 1iiduce the location of DIOre 

ep8clal1zed fore1gn-owned plants. This of cours. do.. not exclude the , 

po •• ib1l1ty that tariff reductiona are .tUI preferable ev8n if large 

•• penta of an induatry dbapp,ear aa a re.ult. Bowev.r, ie do.. auU.st 
• 

that luera-indu.try retional1zation tnvolvina eub.tdierie. of fore1gn 

multinationall My require the uae of additional induatrial POl1G:Y 

inatruments ta ~8Ur. that the .. fit'IU und.rtake apee1alizat:l.on and 

net ei1llply withdraw froa an indu.try wbeD confronted vith tariff 

reducti01i18. 
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On the but. of available infoDation, tw aub-.. c:tora 

of the electrordc:a induatry have beeu aeleete4 for eue 
Il 

studie. of ratlonallzation. 80th au~etor. have underaont 

axtenai"e re.trueturing .;.r, ba'M aubetaat:La11y iJlprav.cI thdr 

perforunc:a CWer the laet decüe. "l'ber. are tvo c~ f.etor. wbleh 

have influaGeecl tbt nature and direction ot .tructural C:ha,. 1.8 tb ... 

aectors.~erah1.p in bath ,ca.e. 11 pred_iDet.l, for.1.p, CODa4tquautl, 

reatructuring hal entailed t~e clo.lng of ao.e br.nch plantl ~. the 
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transformation of otbera 1.Dto IlOre .peciaUnd IIOd •• :>f procJuct1.on. This h •• 

led to attendant change. 1.D the .. rket scope of dame.tic induetry. 

Secondly, rat~onalization ha. iuvolved aovernœent intervention ~ltbou.h the 

form of intervention ha. differed ia accordance vith the .,.cifle 

circua.tanee. and structur.l char.cteri.tic~ of the aub-.. ctore invol,,~. 

ln the consumer proauctB eub-aector. atnactur.l c1l81l,. h.&' revolved .round 

the Dut Y Il_blion Progr_ and pending tariff reductiotUa. The chanc.s 
, 

brought about by the .. _ .. ur.s can be larg~y explaiaed ln tenaa of 

the EaltlD&D and Sty1rolt model previously d.scribed. In the aecoad c .... 

computer. and office equi~,r.tionalization haa been induced by .... p108 

technololical chauge. and by direct goverDent auppot't throup public 
• 

ptocurement and investment .ubddies. O..pite dlsparate condition •• both 

instances h~hl1ght the imPortAanee of indu.trial pol1cy in lbaplna 

structural chan,e. 

The case etudtes of rationalt.at1on are followed by a more • ..-ral 

.tati.tical test for rationalisation whlch ta pr~icated on th~_ .e~tlon 

that apeeialization ia revealed iD chanse. in the level of intra-inctu.try trade 

over time. This test a~8 our kn~ledp of reatructurina in ar ... 

of the electronicl indu.try wbe1Pjt a .ore detalled .... {MU,On bas net been 

1 
f 
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poa'Uf•. :t alao provide. renltl vh1ch are conau~."t w1 th our 

fiDdi1l11 for the tYO ItUb-•• ctor It_i.. and _y be isf~.rpr.t" u .. 

addiUonal coafirution of the hypothest. that the e1ectronlci indu.try 

bae beca.e 1ncr .. dDlly raUonalizea in r.cent y .. r •• 

Cou.r Product!. Sub-Sector (SIC 334) 
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The con ..... r producta' lub-•• ctor dUriDa tha 1970'. epitOll1 •• d uny of 

the Itrüctura1 prob1 ... a.loeiated vith the protection of .... 11, ~llhly 

fras-ented dom'Itic .... rket. The ,.ctor t
• adaptation to t,rade l1beralb.tlon and 

tbe att.ndant~an,e. 111. lndu.tr~l COII.poait1on are 111. uny relpact. 

reainllceut of the adjultment proe ... e. depleted 1ft the Ealtaan-Styltolt 

mQdel. RatioDallzation ha, followed a period' of rapld deterloratioD ln the 

, indultry' 8 c01llPetit1ve position within the doéest1c .rket. brought about 

by increa.ing scale economles of foreign production ,oupled witb a .aderate 

reduction of dame.tic trade barr1era. For tbe mo.t part, rationalizaUon 

has involved the transition from an e.aent1a11y branch plant indu.try to 

one wh~ch ba. be~ome inereaaingly apeeialized within tbe context of a 
1 
contin~ntal market. 

,Deapite the fact tbat MES ia 1atge in relation to the .ize of the 

dODteaJl'*e~elevi8ion market. Ic~le ee01lC*ie. have not been a a1gnificant entry 
i 

~ie> in the ind~.try. Untn the mid 1970'. dOlll.Uc product101l inwlated 

lub-optimal. capacity in the industry from iaport cOIIpetitlon. Thua, it 
, ' 

ha_ be.n possible to enter the canadian eleetron1c conlumel' pro4uet 
t 

iD4u8trle.~th plant,'whose cap.citle. were a fraction of MIS. Conaequently .-
the number of p-lant8 il'1 the 1nduatry ha. borne little relatloDshlp to the 

opt1.mula number set by the du of the domesUc .. rat and the ama!leat 

efficient unit of produc1lion. Tbe resulting 8upp1y structure of the induatry 
A 

created / the precondit1ons for the Bector'. rapid lecline aver tbe ust d\ade 

aDd itl apparent reviva! following extenaive rti.tructuriDa. 

,C .. 
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Ulltll 1966 the Ceacllall Patent Pool .ffectiyely blocUd the 
[' 

ilIportat1oD of telwil10ne into Canada. Thi. t aloa& vith the raptd Irowth of ' 

" the dameetic television market attracted a ~r of .ultiDatloaal. to'the 

1ftduatry, .etabliebin, bruch planta whlch prociucad Ulclue1vely for the 

dameatic market. Operetina behind a 1.5% tar1ff. dœ .. tlc IIIIIlUf.c:turins 

enjoyed a period of relat1vely stron, ,rowtb unt!1 • downturD ~ tbe 

dameatic .. rkat Ûl 1974. Rovever. duriDl th1e per10d the induatry had 

bec... increaaiqlY leol.ted frOli developMDta in tbe ..a8tr_ of televle10n 

technology. Of part ieular importance vere a number of technlcal advances 

in the manufacturing proce.. which led to the development of laraer 
, 7 

production 8cale8 abroad • Domestic producera did not re.pond to the.e 

developments prûaaiily because the Canadien market could not euatain 

production volumes requlred for acale efficlency. ln.tead, the indu.try 

attracted additional .ub-optimal capacity aa three Japanea. multinational. 
,;. 

Hitachi, Sony and Mat.u.hita, buUt branch planta in the .arly 1970'ain arder 

ta cireumvent the tariff8. 

The incidence of aub-optimal ~4Ilpac1ty in the Canadian televiaion indu8try 

seems wide.pread aa indicated by the followina ca.parieona. Estimat •• of 

MES in television manufaeturlng range fra. annual production rune of 

300,000 seta (DITC; 1978) t@ 500,000 sets (Charla. kiverl Aleoc1&tea; 

19789
). The largeat Canadian plant by the mid 1970'. had • capac1ty 

of roughly 100.000 eet. and plant capaeity in the induatry averaged only 

la J 50,000 HU • Tbue ,. typica! Canad1an plant operated at between 1/6 

to 1/10 the capae1ty a'80ciated vith acale efficieney. 

Without lœov1eclle of tbe ehape of the induatry'. lona-run aver .. e cast 
.) 

cune it 18 difftcult to det.naine the eeverity of coat diaadvantq.. borne 

])y ~ Caaadt.D plant •• Scherer et al. (1975) found unit coatI 5-61 hilher 

ln p1aata 1/3 MIS produetDa refriaeratora and other houeehold .ppli~c.a 

~ - '~ -------.-s , , ------
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vith .1Jd.l,r .... bly type procluet1oall • 1kNever .... cal ~e •• 

luch a. thl iaab111ty of tH tariff IIIld .... r. pri.c.-euttilla by dOMltic 
" , 

firatl to ure.t the p&ce of 1aport penetration. IRII'.'U that, c.nadian 
, 
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pl&l\t~ .. y h.". incurred co.te aor. thaD 151 r ... r than tho.a of fore1gn 

Ica le efficient plant •• laced vith coat dlaadvanta.e. of thia mapitude 

and wideepread' indu.try 10 .... , .any multinatlonal. cOIlddereêl clo81nl th.ir 

damestic fac:lllU.a and a\U)1)lyiftl thair canadian .. r~.t. frOli for.ip 

planta. ~ 
In an effort to Abate a _. Dodue of fordp-owlled fir.. 

and stabilize falling production and emplo~t levell, the federal 

lovernment undenook a nUlaber of initiaUve. in the direction of raUonaliz1ng 

the industry ~ 

Efforts to redr •• s the under1ying .cale problem 10 the induetry draw. 

attention to its deRree of forelRD owner.hiD. Bv 1976 a. many a. 10 fira. 

manufactured televi.lon .ets in Canada. of which only one. Electrohome was 

Canadian owned. The remalning 9 firme vere all .ubieliarie. of multi-

nationala and did not have .. ndat~8 to produce for markets other than in 

Canada. Bence Any move toward rationaHzation would lnvolve ca.altmenU 

from multina~ional firme to retain and reltructure their production 

, fac1l1tie8 in Canada. 

A rationallzed lRdultry, ba .. d on a demestie .. rket of approximately 

1.4 million .et., would hypotheUcall.y have contained a maxi_ of 3 to S MES 

plant., depending on whleh estimate of .cale effieieney is u •• d. Market 

fragmentation prevented aD! lingle manufacturer trom commandint a lat.' 

enough share of the. dODestic m.rket to warrant an efflciently 8ized plant. 

In ~lew of this constraint, the Department of Industry, Trade and 

ComIIIeree encouraged the creation of a joint p-t-oduction fa~ility bet_en two 

or more producer. and/or the establishment of a large acale facility by at 

le •• t one multinational from vhlch lt could lupply ita North Aaerican 

" 
1 
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urket. 

Ioth pro,",_l, faUad to ~1cit i.4ultr1 .... port. The tiret plan 

va. rejec:tecl becau.' .... 1:'1can owned fil'lUl f •• r.s that a .,.. of th:1a 

nature ai.ht violata U.S. anti-truat 1.,blati01l. T'be .ecOlla pt'Ope ... l v .. 

a180 r.jec:ted by V.S. baMd fizu "cavaa the ~r1c_ induatry wu 

already rationAlt •• d vith ,ufficient exce., capaeity to .upp11 tha .-eh 

... ller Canadlan .. rket. Only J'pane •• .ultinatiooal, vere pot .. tt&lly 

villina to locat. cOI\t1nental ,cal. planta 1ft c.a4a. 
\ 

Howev.r. the impo.ltion of AMrlcan quotaa 01\ Japa ••• tel..,1a:1on 

importa eompeU.d the •• firml to locat. the bulk of tbeir lIorth Aaerican 
() 

production in the Unit.d Stat ••• The con.tructlon of a 450,000 •• t capacity 

plant in California by Sony (1974), a 600,000 aet cap.city plant in 

Illinois by Matau,hita (lJ74), • 700,000 .et capacity plant in Arkanaa. by 

Sanyo (1971) and a 200,000 .et capacity plant by Ritaehi in Tenn ••••• 

(1978) pr.cIudad the loeation of dmilar abe plant. in Canada12 . 

. Fo11owinl the.e attewpt. at rationaliz.tion at the indultry level, the 

locus of industrial policy ahifted to tbe r.araani.ation of production in 

individual plants. This poliey va. puraued throuah the Dut y I._iedon 

Proaram ~troduced in 1977. The program calle. for th. ~1'llon of dut y 

on btported televiaion .eta until 1981 -at whicb tt.e tariff teductioft • 

. would bé ilrrpleaaented. The lev.l of reai..a1on available to iD<lividual fiTa' 

would d.pend on th. d.gree of r •• tructuring undertalten. In ca ... .mer. 

th. continuation of te1eviaion production va. no lOft.er fea.ible. remiae10n 

cou1d he uaed t~ finance the coat of adju.t1Jl1 to ether product 1ine. 

or induatry .ub-aectora. 

The program WlS d •• ign.d to improve produe~ty by encouraain& the 

,reat.r apee1al1zat1on of eanadian planta. Ducy r_1aalon vould allow 

1IIlU1tinationals to import ~la previoualy .. .-bled "in tbeir Canadian 

\ 
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In ttotea Mt it __ led thue ,lata co eOllc_tra~ 

productioa iD a urrower raqe of telft'ialO11 ·~l.. tbereby .chi 1111 

coat .ff1ci .. c~a thi'ouah ecOUld. .. of lcm..ar procluct10t\ ruaa. Th~ ace 1 of 

proclUCtiOlS abO'Ve doIIeae1e raquireMftta woulcl " apottect to the U!l1ted 

Stat .. , thua facllitati.ll' IOM ... eure of North-South raticmal1latiOll. 

TM intiultry' a t'e~le to th. Dut Y l_i.atOll Prolram ta outUned in 

Table 11. Since the enaee.ent of the prolr .. five foreiJft-ovned tir.. 

tneludiDI Phili,., Qu ... r, FI.etwood. Gener.l 11eetric and r.cently, Canadien 

Admirai, have e .... cl t.lev1l1on production in Ceda. Canaclian .a1ral, 

which h.d origina11y tntended to ua. the prolrea to •• tabliah a plant t~ 

produce micro-wav. oyen. for the North American .. rkat, va •• 01d by itl 

AMerlean parent Rockwell International and bal ainee been placed ln re~elver.hlp. 

RCA. Panalonie, Hitachi and Sony have reoraar.i:a:ed production in the!r 

Canadian planta ln a manner .1al1ar ta that inteadecl bv the prOlram. The 

.lnR1e Canadian-owned manufacturer. E1ectrohoae,hal diverlifi.d into 

telecommunication. throulh ita lnvolv .... t iD the Telldon proj.ct and h •• 

concentr.ted the bulk'ot ita televialon ~ufacturlft. in ca..erci.l televiaion 

monitorl. 

The future of te1eYiaion manuf.cturina in Can.da will 4epend larl.ly 

on the de.ree to vhlch the Dut Y Reml .. ion Pro Ir- CUl proIIOte producUvity 

improvemente throuRh .pecializatlon. Al~houah a thoroulh ........ nt of the 

prosram muet ultimately await the impac~ of upcomina tariff reduction., there 

ha"e been aeveral noticeable. if Dot dramatie ehanS •• iQfthe in4uatry'. 

recent performance. Product1vity d.t. for SIC 334 lndicate. a ne.r trippl1nl 

in Real Deme.tic Produet pel' man-hour. Stmi1.rly exporta, wh1ch ro.e .harp1y 

in 1976 due to the indu.try'. anticipation of dut y reai .. ion, quadrup1ed ln 

1977. and IIIOre than doubled in 1978. De.pite a a1anificant l'eduction in 

exporte durlna the luc:eeed1ng yeara. the 1980 level r_lned 20 tiMa sreater 

than the 1 ... 1 •• tab1iahed in 1975. TM auddn _raence of an expert cap.city 

) 
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Caaadt_ TV Producen 
... 

acA Canada 

IlectrobOlle 

c.a.diaD Adairal, 

:nUip. 

Qua .. r 

Canadi.n General .1actrie 

, .... le 

~ CaIMIda 

• itae1û 

Fl ... tw004 , 

Table 11 

,-. 
'---

Induatry Reapoase ta the Dut Y lle.1. •• ioa Pro,r .. 

p 
owaer Ilupo!!! 

,-.,. 
~ 

JlCA (U.S.) lIort:h-Soutb r,u1oaa11utiOll of tel..,1d._ pnclu&t1oa. 

(Canedlan) DiveraifieatiOll f.1Ito TV _lt •• ad 'l'Ojeeti_ ft •. 

aoebell lnternatiooa1 (U. S. ) Pl_ to cliveraify iDLo Iderowaw ....... witll c..tla 
plant aupplyÛl& Ronh "ri~ .artet •. 

Philip. ())uteb) Cuaed TV productioo lia CaDad •• 

Math.hita (Japan) 

G.Z. (U. S.) 

Mataubtt. (Japan)._ 

(jo:i:1at cauad.-J .... > 

8it.dd (J .... ) 

G.~.I. (U.S.) 

Ceaa'" 'IV product1on la CenMa. 

Ceaaed TV productiGll ta C ••••• 

P1_ to _iataia ..,loJ-t 1 ... 1 •• 

P~to _lat.ta ..,lo,..at 1 ... 1 •• 

Plan to _iat.ta ..,loyMat l..-1a. 
l' 

Ceued TV p~et1_ la Cae4a. 

* C.a_U ... ~ra1 ~ reèently vitWr .... fr~ the iDduauy. 

Iource: Ilectt'Oilica t .... !!7 - .......... t01: 'TofU.: Televi.ion "'ufaeturt.lq, Ilectroa1.e. T .. k 'tRe. 
Secret.riat, De,.~t of IMuetn. Irade .... eo-ree, 1978. 
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..... ela .. l,. "lat'" to tM 1aereue.l participeet. of f ..... ....... 

Rbai41ari.. ... their pa~c f1m. t .... ricaa Mnec.. 'nd.. ta ... 14_t fr_ 

the OftIJllle~ pere_tap of ...... try aapot't. ai".. to the "l'leu 

_rbt clur1al tM potIt 1977 pedoc.t (tab1. 12). 

Althouah t.l .. i.tœ. ftlPr'Hllt the ... et Mjor1Cy of _-.. ctor 

output (.«ount1na for b.tveen 75-801 of .h.iJ'll*1lta) , theN al" a ..... 1' 

of oth.r 1Dduatri •• in thia braDch of tha elactroale. Hetor. oDe of th.a. 

& -
iIlduatri ... car radio ... uf.ctud .... ha. "'aqoDe atructurai c ...... 

• iailar ln nature to tt.o.e brouaht about by th. Dut Y 1a!.e.1cm Pro,ra. 

Prior to 1965 th. car radto l1lflu.try cemet.teci of a 1WIIber of braech , 

plant •• upp1yinl a protected dOBa.tic auto "l'kat. ao.ever. in 1965 car radio. 

Bold original a. auto .qu1pM'Dt vere iDcIucled in tb. CIIDM.-U. S. Auto Pact wbieh 

eliminated tariff. on trana-bord.r trad.
13• Th. di..-ntlina of th. dameatic 

tariff wall prompted Philip.. Motorol. and •• veral otber aultinationab to 

c10 .. th.ir canadien plaGt •• Thea. fira. weI" larlaly replac.d by 

.ffiliat •• of North Aaeriean auto produe.ra vhieh •• tabliab.d facillti.a to 
~ 

produe. .pecifie car radio taodell for both tb. Canadien .ad ~r1caa .rket. 

Althou~h product1vity •• timet •• '1" not .val1&b1. (apart fram tbo •• of 
l 

th. entire .ub-sector). tiad. data aull •• ta that th. ,.rfo~. of·car radio 

maDufactur~na cOmpar.. favaurably vith that of noa-ratiODallaed .-.-eDte 

~14 of th. .ub-•• c~ .• :a.t_en 1968-1975 th. car radio rintluetry ... th. 

only iIldultry in the 8ub-•• etor which recorded a poaltiv. trad_ balanc •• 
r 

Mor.over. exporta of car radiol to th. United Stat.. aCCOUl'ltad for near).y 90% 

of aIl elactronic conaumar product exporta de.pit. repr.aent1D& DO BOr_ than 

10% of sub-•• etor .hlpment8. 
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1970 
191i 

1912 
1911 

1974 

1975 

1976 

1911 
• 

1918 

1919 
c 19$0 

(-! ...., ~ 

!.!!!!. 
(000'. $) 

4064 
2498 

836 

<i41 

916 

142' " 

4664 

17128 

42A' 

300'1 
2MOS 

, 

, 

'" 

o 

Table 12 

Te1evta1oa !!p!rt. 

'l'otallgoru 
Qg!attty 

(uu.ber of aet.) 

217,. 

11949 

sn1 

1'" 
3114 
4675 

173.1 

80537 

1"96826 

9217. 
642.50 

Source: Statlatiea ç!!,tIa, Catalope 6s-004 

./ 

~ 

~nflr;-/, ~-----
{~!~:-~~l. - , 

Export. tG the O.S. 
~ 

(OO<J'. $) 

l3SO 

1743 

557 

199 

15. 
1oa1 

44~ 

16516 

41692 

29432 
245~ 

---.r 

\ 

o 
~ 

Qpf!ctq 
( ....... of Mta) 

16739 

11103 

3767 

633 , 
161 

3461 

1"" 
792$6 

192763 

_19 
56961. 
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c.vs',' .. gtMI ll!ctI!!'J.c 9"1.s ... """t ~ot (Ile lJ.8) 

SIC 311 18 cIaII1uted by a aroup of ..... icila N...t .. lt1.Mtioul.a .... ed 

p'dMT11y in the _facture of _1afY_ CGIIPUtera aM rtJt..te.t eq\11pHDt. 

Maay of the .. fll'1U have ervol ..... d fn. ",pli.r. of e1eetro--ac:haDical office 

pyoduct •• 4 .tl11 produc. aoae nœ-.l.ctl'Oftic .Oôd. ne" ... lectrie 

1.5 
typ.vrit.r. . ac..ver. the r.pid I~h in ca.put.r .. rkat. av.r th. 

la.'t tvo d.c.d.. ha. 1 .... nad the 1aportaoe. of tlle.. .004a to th. ut.nt 

• 
tut th. Valt .. jodty of aub-•• c:tor .hi~t. ara cuneatly .lectT0Il1e. 

ln nature. 

Althouah' 1IIO.t 1III.DUfacturina in the .ub-•• cto~i. r.latM to .. 1nfr ... 

comput.r., tber. are no facilit1 •• ln canada wb1ch produc. !Dtir ... chin ••. 

ln.t.ad, th.re are a nuahet of plaot. whieh ~DUf.etvre .pecifie ca.put.r 

parti pri_rily for expert. The _raellc, of more apec1a11aed p1aa.t. 

orient.d toward international market. followw wld.wpr.ad p.rent-aub.ldiary 

rationalbation in the buiu.try. Tht. fona of re.tructurinl contr •• ta 
~r , 

.harply with the branch p1.ot -.od. of operation vhieh pr.Va1.led .in 1IO.t of 

thè indu.t.,.,.'. for.ign-own.d pl.nta durinl th. 1950'. artel .. rl)' 1960' •. 

The atructural traneformation of the .ub-.. etor hae takell plac. witbin 

the context of brdjd teclmical chan, .. a"ociated vith the trandtion from 

el.ctro-aechanical office produ~t. to el.ctr0D1c cotip\ltera.'lbe MIlufacture 

of .l.ctro-'lltc·hanical Offi&. produet. va. œre lulted to lov voluae 

production and •. the locat~ of plant. had been -hi,hly .. aiti ... to dame.tic 

tariff.. The.e charlet.riatic. contribute" to the trequent incidenc. of 

fore1J'1l-owbed branch planta in tb. pa.t. AlternaU".ly. tartlh bave playeti 

a r.l.tively lIiDor role iD det.rain1na the location of cOIIput.t' 1UIlUfacturlna 

vbieh .. ha. cU.coura.ed the •• t.bU ...... t of • .....,ly type pl.at. in aall 

,rot.ct.d dOMatic .rltate. ln tM.' latter c:aee, 1OY.~t procur...mt 

.- -f'~ ~~~;~ ~.~~~~! -~ ,~ ..,,;. ~~?! -~ -:-----:--........" .""t4K,.,..,..-, ---_""" ... ,J ...... ~~--
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ttl attraet tM. loeat1œ of' .cal. .ffte1_t pl_~.. ,rMllcÛl lara.ly for 

cOllPUt.~ proclucUaa.. hm tape.cted the 'lacent etTUCtura aM ".rfo~. of 

the aub-MetOI'. 

lndultrial policy 111 thb • .ctor haa he. pr-.Uelfted Oft tbe .'e\Dpt1on 

th.t there are iaeulflclent d .... t1c opportUDit1 •• for the de'YaloplleD.t of 

.n 1nc!1 •• nou ... air .. manufacturer in Caaada. 11111 haa lad to the 

perception that future manufactur1na 1n C&aada viII d.~eDd lar,.ly on 

the activ1U •• of foreign-owned .... baidiar1... Thi. viewpoint 1. aupported 

by the pre.enu of pronounced .cale ecocotai •• in the lIlduatTy Whi-eh. -.ana 

other factor., has dbcoura," entry even iD very 1ar,e dOlHat1e .. rkeU 

aueh a. the U.S. and ha. unde'nl!iDed the att_pte of European sovel"baenU 

to eupport th. development of 7an 1nd1lenou. induatry. Thea. consider.tions 

.e. paniDel'lt ta the d1reCt10~ taken by Canad1an induatrial poliey iD thil 

•• ctor. 
. 

I>elp1te th, .be of it. dOMatic .. rket, the ÂJDeriCaD .. infr'" 

eo.putar iDdultry ia very concentr.ted vith four firu aecOUI\t1na for over 

90% of the "l'kat (table Il). 1l1.torically 1»1 bae dOllinated tM iaclultry 

throu,h 1t. control of rouahly two-thlrd. of the dalle.tic .. lIsfr ... "l'kat. In 

1979 Ha market .bare ro •• dightly ta 70.5%. JY cOIIP*riaon, the t),ut 

larae.t Urm in the indu.try, Bone}'Vell t had a 7 .l% .. rut .bare. Sinca 1965 

no entrant to the 1ndu.try hal II8Daled to eallture lIOn tblul a 1% ur,et lhare 

and dur1na th1s per10d a number of .. jor electr0!l1e fir. 1Dc:.ludina Phileo t 

.CA, Geaer_l E1ectrie and Xerox bave 1eft the in4u.try. 
-

Economie. of Ut'1Il dze, product differenti.tion. and the leaa1n& ay.tem 

16 
have beeft identified al important dete1'1l1Da1ltl of the induatry'. Itructure . 

Brock (1915) elt1utee tbat pro~ct differenUa1tiOll alooe cOIllerl a 20-30% 
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iMuee uaera to ft'1tcb br"'e. It 18 typ1cal for a'.jor aeutacturer to re-

l? • 
aupply a ... y a. 801 of ita orta1aal cuatc:.ra • !hia appareat desree 

of produet differeatiaticm 18 laqely expla1Dect by .ftwal'e 'loc.k-ma' 

whleh tle user. to a partieular ..-ufacturer oyer auccee'1J' ,aDeratian. 

of coaputer hardware. Loc.k-tn. fraquBtiy reault frOli a lack ~f 

ca.patlb111ty betveen tba aoftvara routine. 'aaaoctat" vith apecific brande 

of _infr_e comput ers . C01'l_quently uaer. are dtseouras_ frOll nitchin, 

manufacturera by couver.lon coata Vhich .uat be offset by aavinsa iD e1ther 

18 
price or lea.e rate. . Thia taacla ta protect the .tut ahan of large 

.8tabli.hed firme and r •• trict the potentlal market available to nevcomera. 

Entry to the induatry 18 further" illpedecl by a nuab,r of acale 
• 

economie. wh1ch favour very larae Aize fi~8. It' 1, ~~~ted tut a firm 

compet1tor8 whlch at .o.t have only a tenth of ttl .. rket. Scale 

economie. re.ult iD 5-15 per cent lover unit. coata in .. nufacturinl. 

2-5 per cent in di.tribution. 1.s-20 pu cent in uintenanee and other 

aupport aervic •• and 50 per cent in aoftvare. A weiahted avera" of the •• 

19 economie. sulle.t an ovarall coat advant ... of 19.4 per cent . 

The 1II08t formidable barr1er to entry 1a the indu.try'. financial 

requirement •• Eattm&tee of the a •• et. ~r the nov defunet computer 

division8 of General Electrie and R.CA indicate that a lI1nÙIUII imreataent 

of approximately 1 bUlion doUar. va. needed for _try into the Aaeriean 

indU8try duriuS the early 1970'.. If inv •• taent co.ta have kept pace vith 

inflation lt 18 l1kely that t'lie level of 1Il1nillua inveat_t ha •• tnee 

dOub1ed. 
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llna 

Mdald 

lurroqba 

cne 
Beadix (1) 

Dia1tal !qulpM1)t 

... ,.,.11 

General Ilectric (2) 

lerox (3) 

lM 

)1(2 

Phil co '> 
Univac 

1lCA'(4) 

(~ -
5 

Table 13 

u. S. Market Share. of ltai.ft: .. Co!puter ~ufaet\lrer. 

(Percentalea) 

1955 1960 1965 1970 

3.7 2.6 3.4 3.9 

0.8 5.0 • 4.9 
1.3 

0.1 0.4 

0.8 4.0 8.3 

0.8 4.1 
0.1 1.0 

66.0 74.4 61.2 67.2 

0.7 2.3 2.6 
.4 0.8 0.3 

19.4 ~ 12.3 8.5 1.2 

2.3 3.S l.8 

(1) ladb 1I01d lta eo.puter DiviaiOll to cne, llareh 1963. 

(2) General 11ectrlc'a Coaputer Divi.loa ... 80td to 8oaejwe11. October 1'70. 

(l) ~11 ac ... ired Xerox'. inatall'" MM in 1916. 

1975 

0.1 

5.9 

4.0 

0.6 
8.1 

1.1 

68.9 

2.5 

0.1 

7.9 

1919 

1 .. 2 

6.4 

l.l 

• 
1.0 

7.3 

70.5 
2.3 

1.2 

-

.ct' 

(4) ICA dbeOllt1Aue4 ... ufaetul'fAI COIIPUter. In Sept""r 1971 aad trlllUlferrèd it. luee bue to ""bac. 

Source: l. Dine, 1980. Co!p!aten: I.ex to Productivity in the Iyhtiea. Drael. lurhaa. Labert lac. 
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Th. _pitude of aia1 •• i1w.at..at levala 11 .. in1y attributed 

to the 1 ... 1q aYlt_ vh1ch. throup the praeuc •• of IBM, has beeome an 

induatry convention. Â1:l entrat.'lt auat have f1aaudal reaoureea at leaat 

t.n tillel a •• r .. t aa ita 1 .... ba •• iD ord.r to c:ire-..v.nt euh f .. law 

20 '-
bottlen.cb ,. In addlt1cm, 1 .... f1.DaDc:1ng leads to initial negative rates 

(J)f retum by .preading revenue cnoer the life of the rnta! tem. AlI of 

thea. factore (in addi~OD to otherl Dot dea1t wtth bere IUch a. taetical , 

price-currina by IBM) und.die the dHficulU" of .. t.ring the .. tnframe 

industry. 

De.pite the above 1mpl1eatlona. induatrial poliete. in Europe have 

atteDlpted to foater the development of their own india_oUl Dlainfr_ 

industries. By and large these attempts have met with very l1.Ddted alleeeas. 

The French flrm. CIl-RB. has manaS.d to capture onl~ 5 per cent of its 

d_otic .. fut de.pite hovi", rece1vod rouShly a qua~er bi1U .. dollars of 

govemment support. Britain'. national auppli*r. ICL.~a. maint.lned a 

somewhat reatei{) ahare of UI doaeltic Ml'Ut t.broT public procurement 

but lilte ~t8 F~neh eounterpart hal failed to e~te effectively on 

international markets. West Germany ha 8 recentl)' ~bandoned the objective 

of e.tablishi.ng a national sUl>plier after earlier 8UP1>Ort to local firme 

failed to createan internatio_ally competitive producer. 

ln Canada, relianee on forelao multinational. ha. focused government 

intervention ln the coaputer industry on 8ecuring ineree.ed .aouf.cturing 

for local eub.idlaries. In dolnl '0, industrial po!lcy hal emphalized the 

nep-d for more specla1ized plante and broader 1I8rket mandates for produets 

produced in Canada. The extent to whlch aove~nt intervention ha. 

tnfluenced parent-subaidiary rationalizat1on la evident fram the following 

.uaaary of structural change in the iU4uatry over the laat twc decade •• 
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Sine. 1966 au1tinatioDab ba've both cloMd ad opefted -a "DUlllber of 
• 

p1anu in the Induatry. Conddera! .aparately, ~h... chaDaea hava oecuned 

.poradleally and relate to ,peeUie corporat. eOft41t101la. 1Iowe..,er, the 

cuaal,Uve impact of theae chan.aea have fund~t.l1y altered the 

indu.trial land.cape. Earliar braneh planta, .. inl, produciDg 

• 1 

eleetro-meehanlcal produc.ts, bave e1ther been aerapped or retooled for 

production ot more s~ciali-zed e1actronic product •• NeW production facUitie. 

have been added, many of wblch export a allable pere_tast of .h1~ta 

to aff1l1ated fit'1U in fore11D marketa. 

In moat instance, the location of nev lIIIIllufacturing faciliCie. have bean , 

encouraged by govarament procurement and lnveatment aub.ldie.. One ex.ample of 

thi. type of intervention 1a the 8.3 million dollar PAIT grant given to 

National Caah Regi.ter for the con,truction of a plant ln Waterloo which 

has a world product mandate for producing electronic bankins equipaent. 

The ~8tablishlaf!nt of thi8 plant emabled the Urm to maintain a manufacturing 

preeence in Canada fcillowing a de~ilion to d1ac.onUnue tbe production of electro­

r2"1 
mec.hanical office products in a Toronto plant ; Other e:xamplea include a 

• 
20 million dollar PAIT grant to Control Qat. to eatabllf a Canadian 

Development Division, a DREE grant (coupled vith defensé procurement) to 

Burrougha to se't up a dise memory plant in Winnipeg ad a ftd~al purcha,1ng 

22 
agreement which encouralld Univàc to build plants in Winnip~g and Dorval • 

In other cases intense motal SUa8l.0n haa been uaed to induee indu.trial < 

restructuring. This approa~h led to a spec1allzatlbn agre_tnt betweeD 

the federal govermaent and IBM. Prfor to the agrftClletlt the firm had largely 

been involved in assell'ibly operations for the dOlRe.tic market. The 

agreement brought about a re.tructuring of the C&nad181l 8ubsldiary empha,'1zing 

product speeiarization and Ireater ace ••• ta IBM' 8 world .. ruta. IBM 
, , 

World Trade Corporation graDted the Canadian 8ubs1.41ary partial. woriel 

---" ---- .-
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23 product mandate. f~r key entry devle •• and e1eetrica1 typevriter. • 

The lar.e .cal. p~oduet1on of the .. producu 111 Canada, bal 1ecl to the 

expanl10n of the fim'. Toronto cœplex and the cOD.truction~f a nav plant 
~ 

in Bra.:mt, Quebec. BetlNeo 1968-1976 MIlufaeturlns ...,lo,..nt ha. 'rovD 
by 35% and a Uve-fold iIleru •• in exporta 1a8 enablecl IBM ta neu 1t8 ~ 

eoaaitlllent for balanced trade bet~eo 1t and ita tanacUe IUbaidiary. 

Dilital Equlpment ia the only foreip-ownecl aultinational in the aub­

.eetor that has expanded the scope of iU Cana41an operat1oa. without direct 

government asd.tanc. or other fot'Q of intervent101l. The fin produce. 

19 
computer back panel. ch'iefly for export and ,.semble. mierocOIIIJIuUr. 

1; 

for the deme.tic market. In addition, the company i. invoived in the 

development of electronic sy.tems fOT application in Canadian relOuree 
, 

indu.tries .... 

UnUl very recently the participation of dome.t1c finu in molt areas 

of the eub-a.ctor ha. been precludad by the 81 •• of ,cal., economie, in the 

computer industry. This ha. been tacHly recop1.aed by government policy 

through iu elIph.sis on effidency a.. oppo.ad to fore .. control. However, 

f 
current tec~91o.ie.l trende are introdueina a new lenar.Uon of electronle 

office producte whou po_nUaI impact on indu.trial atructure may rival the 

importance of ear11er changes brought about by the obaoleecence of 1IO.t 

"- • e1ectro-mechanlea1 office product •. The advent of microproce.8~r b •• ed 

~ 
equ1pment includ1ng wolid proces.ore and ainl and 1Ilietc compu~.rt are r"1ca11y 

-} ~ 
, < 

,challaing the composition of the market for electronic office automatlon 

equipment. Theae nroduct. are ridely replacins traditlonal .. inframe 

eo.putere in lany data. proee.eing appllcatioa, and thair 'bara of the 

/ 
computer _rket i. l1~ely to 1I\cr.... a1pif1caDtly in the nea~ future. 

To lIOJDe utent thl. chanae in .. rut coirlpodtion ha. aIready occurred. 
~ 

In 1970 _itlfraae computer. aceounted for 94.7% 'of the 1iIOrld cOlllputer 
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-rket:. 8y lllO lta .bare of the .. rket bad fal.len to 78% aDIII i. 

expèetec! to drop to approd.Mtely 60% by 198524 ... 

The rapid arowth in the market for 1Bieroproe •• lOr type offi.ce 

61 

equipaent bold. iaportut indu.trul Ùlplicatlon. for Canada. ,The expeeted 1 

chlu:aae. in the induatry'. produet-'&ix will create gruter opportun1tiea 

for dOllll.tie firatl. Unl1ke mainfr ... aanufacturina. entry into the.e 

rapidly emeraina market. ia relatively open. ... QGted earl1er iD Chapter 

1. aoale ecol'101lie. are very lIinor. m.1nt.ua Inv •• tant 1. iD the 5-10 

million dollar range and like the ca.e of other new electronlc produçts. 

innovat1ve producera cu expect aipif1cant productivlty growth through 

learning eCOD01Illes. ":,~' ~ 

Already, a gr~g nUlllber ?f sma11 indign ou. finu 

th18 end of the market. The.e firm. are veJ'Y t chnology 

have entend ~ 
the1r intenaive and 

presence in the induatry i. u.ually predlcated on a .ingle product 

incorporaUng .~ novel technologie.l attribute. Although market .electlon 

will 11kely weed out many of theae enterpriHI. there are dgns that SOlDe 

will survive and estabUsh their own niche ift the vut electronic ofUce 

automation market. One Canadian fina. US .. ha. after • ca.aercial lite of 

o~ au years, hecome a major innovator in word proee •• ing equipmen't. The 

~i~Cr gained int.J'Dat1~l recognition a. a produeer of .t~ 
alone word processora (ward proeeseon which are sold .s ind1vidual unit. 

but can I:OIIImUnicate amanl tbem.elv.s or with a _infr... ay.tem) and exports 

vell over 75% of its o~tput to "world markets. 

B..cent structural chal\gea which permit the _rauee of Uraa Hke 

AIS may lesaen the indu!try' a depan~ence cm fore1p-ownecl IlUltillatioaale • 

The badc premiae of past pa1icv. the inabil1ty of .. 11 dame.tic lima 

ta C01l11>ete in a scale intenaive industrv, ae.. 1 ••• appropriet. w1.th r.spect 

t.P the IIOre dynam1c "pent of the computer urut. Thu. it uy nov he 
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( 
po .. fble to iDer.... the 1 ... 1 ot cSo..Uc ccmtrol iD tt. .uh-.. ctor 

without comprOlllidng the eff1cieacy •• m. achiwed throUlh the pa.t 

rat1onal1zarttm of ton1p-ownd 8lIb.1ctt.r1e. operatiDa in the .. mfr ... 

• rena. 

Specül1zaUon and. Illtr.-Indu.try Trad.: A Tape of the bt1ona11~.t1on 
ayPoth.li. 

It hal been frequentlv ar.uad tbat a. a result of 81)ecial1z.aUon of 

"' firma within an indu.trial aector, bath iaporU lIDd exporta of 8004. produeed 

in that lector mer ..... Exporta ria. because .pec:ialbation lead. to larger 

production Bcale. and 10wer unit eo.u,. thua mak1ng thoa. -produet. in which 
! ' 

the indultry apecialize. DIOre coarpetit1ve on intelf&t1ona1 markets. Il1porta 

rile bec.ule f irms in 

they or others in the 
4 

the ifld1ry 

economy 1IU8t 

el1.minate lome product 1ine. whieh 

then iDrport. .) 
In recent years the proapects for improved efficien.cy in Canadian 

manufacturing ~OUgfi trade induced .pecialization have been v1~oroua1v 

debated in di.cus.iona on indu.trial policy. Proponent. of trade 

" liberalbation have argued tbat .peclalizetion 1s e •• entialIy an mtra-

sectorai phenomena. If 10, tbe adju.tlllent co.t ••• eociated vith .tructural 

change are l1kely to be ie •• severe than the coata of relocating labour 

and physical as.et. acrolS d.ifferent indu.trie •. 

Although in.tances of reatructur1ng at ihe firm level are vell ~ 

ft has been d1ff1cult to identify apectaHzatian at more .urel.te level.,! 

One approach 18 the Lermer test (1973) whlch attempt. té .... ure the ( 
, 25 

impact of structural chanae_on the levll of :l.ntra-indua,try trade • 

lt 1& arf1ed tbat in the abaenFe of .pecializ.Uon. 1nc!reased d ... nd 

for faporu of a particular ifldultry can. he apIa1ned by chang. in the lave! 
) 

of national inc01Ile. H~vert if speclalbatioa had occurred vith in the 

sactor, a correl.tion should be found betweeo IIOvemen~. in the veluae / 

of indu.try importa and export •• In thil latter caa./ the 1.Dclu.lon of 
~ 
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exporta a. an 1A4a""ent .. riabla iD Ul .... tlOSl lattmdecf to _laiD. 

iaport .rowth ahould t.prewe the explanatory pwou of the a4luat1ot1. 

Al thouah Lermer' s :lnfereneea ._ r ..... bl.. the .el don Dot 
"4tw 

control for other i.nfluac.a auch a. chia, .. 10 the ifttemat1oaa.l 

teru of .trad. vhlch My affect UlY. funetloaal relat10nlhip tOU1ld 

63 

between 1IIOV-.at. 1n 1Dduatry exporta ad 1aporu. Sine. tha _el CUlDOt 

d18c:rtainata betW'eft endo.noul lDd GO.eaoua cau .. tioo; UI appl.icaUon 

18 .u.pect in sactors vberl tbarl ta not pr10r avideoce of raUOI1aU .. aUOll. 

Howev.~ ln the elec:tronlc. sector ther. b .videnc. that s1>ecializat1on bal led 

to the rationalization of larle •• .-nt. of the industry and this 11 

refleeted in eectoral trade flov.. Ther.fore tb.·r.~t. of the Le.,...r 

test may he lÎlterpreted a. a partial confiraat1on or refutation of the 

rat ionalization hypothe.ia. 

The Lermer te.t vas u.ecl by fitt:1ft1 equtlon (1) by an ordlnary lu.t 

squares regr.a.1on. The re,res.ion va. run on industry trade data for 

the years 1970-1979. 

(1) 1 -ao + a lY + a2X. e 

1 - importe of •• ctot" • • 
y -GNP 

X -Il 
exporta of .eetor • 

The expeeted values of the coefficient. ara a. follova. In a rationalized 

indu.try. 82 sbould b. poaitive and 8ianlfieant, indicaUuI • po.itive 

" 
funcUcmal relation.hip b~we_ iIlpor~. and exporta of • coaDOn catesory 

~ ~ 
of good.. AlternaUvely, in a non-rational~z.d industry the expert 

eoeffÜlent would he iD.ipifièct and/or u •• ative. 

Separate reare .. 1on. liera run ou :1ftdividual .ub-.ecton and on au 

-/ 



( 1 

(J 

Ct 

,J --------------------,----, -

at: t.M a .. rapte. !Mutry 1 ... 1 18 "ipd to ine.1U4Lle -apec:l.albation 

that ., ha .... ca,.. àteetiOll .t tba nb-RCtor 1..-1 ... to 

inte.I;' ...... etoral r .. trueturûl. The 'r._l~. frola th ... r .. r ... 1oDa are 

..-.riaeci in Table 14. 

64 ... 

At the induatry 1.".1 r,t1.oaal1.atiou 18 eœf1~ by a podUve 

and danifieant expert coefficient. Tt. ine ... coeffic:1eat 18 abo podtive 

and ai,nifiunt. ltatiOll.a1izaUon ru al_ eOllfiraeci la three of the Uve 

1Dduatry eub-Nctor.. In the caae of cc.pouat.. tlCe 1n~ coefficint 

•• founet to be ineipifieant which lNa ... t. that rationdi&,ftioa ... et 

have bean relaUvely .troua to aceount for iaport arowth. llovever, in two 

other ca ••• rationali.ation vae not c011firmed at the eub-aactor level • 

., The a2 coefficient. for the In.t~ntl aad .yet ... e aub-aector va' DO.it1ve 

but not SiRUificant at the 95% levei and the coefficient va. aiK11ifieant but 

1 

negative in the telae~nication. eub-.ector. The dlfflculty of obt,lning 

accurate trade data for the inltrumente and eyet... euh-eeetor may have had 

soma bearina on the a.ctor'e ineonelu.ive reeulte. It ie likely chat the 
, -

perverle reeu1ta in telecoaaunicatlon. indicate the t.pact of foreian 

governmenta' procurement polieie. on d~.tic luve.t.eDt deeieion •• ln 

part1cular, the Rural Electrification Authorlty'a d .... tic content 

reaulation. compeîled Northern Telecom to .upply an iner.a.in, pereeat~ 

of it. !marican market from it. V.S • • uba1diary in.tead o! throuah exporta 

of Canadian made product •• Given the fira'. t.portance in the.aub-.ector, it i. 

rea.onable to a.s,.. that Northent'. re.pon.e to Alleric8'D protectioni. ha. 

tnflueneed the relation.hlp between .ub-aector ~rte and exporta. 
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Table 14 

Reare •• loa .. suJt. 
t: 

Bector / T Coefficient .. t Stat. X Çoeffid.ent t Stat. L- .RJI •.. ,t.--,-
Total .641238 3.76851** 

COIIpoDeDts .113853 1.18864 

Telèc __ . .18941 17 .4023** 

eoa-r Produeta .19822 6.29493** 

czc.ou.ter. .520520 3.69546** .. 
t .. t~t. .810354 3.98460** 

• 8lRnlficaat at the 9S1 levaI. *. .i~lf1cant at the 99% 1 .. e1 

. \ 

,. 

\ 

1.68336 3.76851** .98,. 1",86 

3.16535 2.6SSI8i"* .8812 1.4752 

-.195358 2.97725** .9941 2.1_ 
1.09626 1. 747()6A .',.1 2.1801 

1.19694 1.14091* .M2t 1.UD 
.299660 1.00724 .9595 1.7235 
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D. Dal,.. B. la,.. ad &. lpene., 1968, lca1e -.d Spfaeial1&at.lou in 
c.nadiaB Manllfactlldlll (Ott_, koDDId.c COuDc11 of Caa4.); R. c.v .. , 
1975, Dlvenif1eatiœ, POT.ip trwe.a.nt &ad Scala iD Iorth .Aaarlcall 
Manufaeturlna 1n •• trl.. (Ott .. , 1c000000c CovDc11 of Caaad.). 

C. Green, 1980, Cu.adia 11l4".tr1&1 O'rlalllzatlon aDCl PoUe,. (Torouto, 
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Ibid. 

6. H. En,li.h, 1964, Indu.trial Stuetùr. in Canada'. lnt.national 
Competitive Poaition (Montreal .. Private Pla1ltliq Aa.octaUon) • 

7. Production .ca1es ro ••• t,nificantly durin, tbe late 1960'. and .ar1y 
1970'. ln ~.pan.a~ and ~rican plant •• ChaD ••• in ..nufact~ . 
technique •• pp_r to De elo.ely related to the introduction of 
1ntelrated circuit. and oth.r ~croelectron1c ~~ent. ta televi.ion 
reeeivar.. rOI' a aWIIU.ry of technolol1cal chanle Jn th. te1evbion indu.try 
aee Char1 •• River. Aaaoc1at •• , 1978, op clt. ' 

• 
8. Japane •• Econ0lll1c Journal SI9/1972. 

9. Electronic. T •• k Force Secr.tariat, 1978, op eit., Charl •• Rivei. 
Associat.s, 1978 op eit. 

10. E1eetronici Ta.t Forèe Secretar1at, 1978 op clt. 

11. F. 8cherer, A. Beck.ltein, E. lCaufer. 1. Deanl. and F. Ioura.on-
Ma •• en, 1975, The Economie. of MuId-Plant Oper,U(JIL.: AD Intarnat10nal 
C01Ilpar1aona Study. (Cambr1d •• , Maa •• , Barvard Unlvera1 ty Pn •• ). 

12. Japanee. Economie Journal 23/1/1979. 

13. Car radio. .old a. replacaent equlpment vere not coverad by th. 
lareemeut. Con •• quen.ly entry "into the silable American rtplac ... nt_ 
market la impeded by a 10% tar1ff. 

14. Tbe followinl table. provlde • eoapar111Oft of trade and produ~t1on 
statietlc~ between automobile radio., othlr con.u.er producta (r&4io., 
tape recoTdera, record playen) and te.levltion •. 
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14. CaDt_M ••• 

MSCW;l1',I!f&t. 

... (1I111iou of COIl.t&1lt 1971 401lare) 

no.utlc Hatkat 
ShlpMDt. 
bIportl 
lapon. 
Tr~. Balance 

1915 -
30 
31 
22 
23 -, 
l 

Otbtr coa"..r lF!fys:t. 
(111111001 .... 'of COMtat If7l 'ollarl) 

DoIDeltlc Market 
Shipmentl 
lapon. 
Exporta 
Trad. Balance 

~.tlc Mark.t 
ShlP1181ltl 
bport. 
llaport. 
Tr.de Balance 

...1 

1968 -
98 
63 
41 

6 
-35 • 

Televl,lon aee.1ver. 

(tbowlandl of leu) 

!lli. 
622 
614 

o 
8 

-8 

lli! 
ln 

46 
147 

2 
-14.5 

197! 

1423 
411 

, 92 
1044 
-952 
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The cCJIIparleon l11u.trat.. a f~t.~ dUrer_ee betweu protHted 
1Dcluatrie. ad the cal: r~dl0 1ndv.try. III the f.TM!' c ... J~t. u. 
naaH'libl. and b!port lrowth. baya .tpUlcnUy nduce4 .00000at.ie 
production. Bovever. in tM latt.r ca .. export. have .,re ot 1 ... 
Itabill.. doM.tic productiOrt 1evel.. ct..,1t. et. iDem •• ta the 
1 ... 1 of w,ort ,-tratiOl!l. Source: 1:1ectrolUc. Ta.lI: Porea 
Seer.tat~t. 1918 op dt.: Ilactl'Oll1CI _'ta.k rOl'c, s.cr.t.ariat; 1978, 
Il.etroalc. IMu.try Sub-hetor ProfU.: Wio ad Othet' eoaa--r 
llectroele. Pr04uct. (Ott_. Dep&1't.ltt of. IDChutl'Y. Tr"e _cl 
C~l'ee). 

1.5. Por .... 1.. tbe' larp t fin ln the ...... aactor J IIK. CODt~1e 
apprn;1Mt.ly 101 of t .... Ue _mt for .l.ac~r1cal typevriten i.a,. 

•• 41tlcm to th IIt1Mt 551 the ... of tM C&Ud1aa .uat1'_ COIIPUtar 
udt.t; 

16. G •• tact, 191.5~ TM U.s. eo.putar tn4uat1'1(c..ItrUae, BaUtna.r ha •• ). 
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17. A .tudy, of P\ll'cha'1aa ba~1ta b7 _WI''' UHn 1a the '0.8. 
revulM t'bat 91% of 1U1TOUIh'. euatOHl'. r~ ftth the 
aaDÜf.etur.r ta QPdatllla th.ir .,at.. S1tI1lar, 1.ftÛa of eon_r 
all .. iaae. vere fouM -. la euu-r. (aU), lIoneywell (1'%) 
and. Mel (76%). Cie_ 111 G. Irock, 197.5, op cit. 

18. Co1WUaiOD co.te YU')' d~ cm the est_t to Wicb ,ro,rau aad 
data for.ta 1IWtt M chaatecl. l'requtDtly cccmn:'.lon requir •• the 
retratai,. of o,.r.to1'1 .,. 1'1'011' '1" who ., 'AOt H f.iliar 
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vith a n_ .,.ta. SacODClly, .. ch MaUfaet\Q'ft' off •• ltl eND .ial.ct 
of hilh 1 ... 1 coaput.r laeaUaI" ta 0.1" to o,tt.a1la .,.cille "chine 
charaetari.tic •• !ber.fora, .... if~dif~ar_t .... factur.r.' co-puter 
lanauaae. are eo.patlble thart t. lita1y to ha • 10" iD .ofe.are 
.fflcieaçy if ,roar- .re ua'" OQ..chiae. w:lth 41ft._t oparatÜll 
chaT.etari.tic •• Thid1,. lf 1'1'011''' an IlOt C)GIIpatlbla, a _jor 
Û\ve.tMnt in proar-_ ... t 'be ..4. 1a order to aee.o_ oodate tlM 
.oftvare requir ..... t. of ., n.., op&ratq .,.t •. In th. utr,.. ca.e, 
a \l.ar' .... ta .Y IlOt ha in • f01W&t t"'t 11 .cceptabl. to a 
dilferent .anufacturer'. _chine. The cOftvenion co.t .... oeiat~ 
vith eOllvert1na 1&ra' vol~. of data iDto another foraat are 
lenarally prohlblti.e re,ardle •• of an, priee or raotal .. vina' 
whieh _i,ht relUlt froa ~tch1D, .. nul.eturer •• 

19. G. Brock, 1975, op cH. 

20. G. Broek, 1975, op cit. 

21. Eiectrooica Teak ForCI Secretariat, 1978, Electroniel Indu.try 
Sub-Sector Profile: Computer. and Office Product. (Ottawa, 
Dep.rtlHllt of Indu.try, TTad. and C~rce). 

22. Ibid. ' 

23. Tbe Canad1an lira alOftI vith one otber aub.idi.ry of IIM are the only 
two loc.tioa. out.ide of the United State. which.produce eleetrie 
typewr1ter.. Source: Ibid. 

24. F. ~l1net 1980. op cH. 

25. G. Lemer, 1973. Evidence from TTade nata .... r.ia. the ltational1z11l1 
of Canadian lndultry. canadien Journal of Bc:onoaie., (6) 2. 
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CNl'lP 3 

'l'UI)I POLIe! 

Th. rapU lrovth in the 1 .... 1 of iDtra-iD4ultry tracS. hae been a 
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key future of the recat develo,.at of the ~1a1l .eleetrotrlCI indu. cry • 

Altbo,.h it ha. lecl to a aountÙlI trade defieit in .oat eleetronie product •• 

trade ha. provided a major 1IIpetu. fo r the rationaa.ation of- lars-tenta 

of t'he indu.try. The cOI'lttnuation of the.e trendl will at,l ... t in rt. (, 

depend u~on the cour •• of future .. ctoral trade ~011ey. 

The 'Primarv conc.m of governaent in deteraining trad. policy *. the . 
maximization of net .ocial benefit. for it. citizens. Thi. objective may 

or may not be conai.tent vith a trade .urplua. In thia relpect policie. 

must be a •• eaaed fr~ the per.pective of their potential contribution to 

increa.1ng .ocial welfare. Thu. an optimal policy 1. one which achievea 

the sreate.t locial gain resardle •• of it. impact on the balance of 

trade. 

Theoretical Arsumenta for Protection 
i 

Standard neocl ••• ical th.ory maintain. that protection will 

,enerally lover .oc~al welfare by inducing an inward .bitt in the economy'. 

con.umption po •• ibilitffrontier. In addition to redue1n& the rul 

income of conaulll-era. tariff. encourage an ineffid.nt alloc.tion ol re.ourc.s. 

Ther. are bowever. two rationale. within th. fr..-work of necela •• ieal 

ana1y.i. for sovemment, to devist. from • fr •• trad. poliey. The terma 

of trade and infant induatry arsument. provlde ca ••• vbere the protection 

of a damestic indu.try will re.ult in a national eocial wellare sain. 

The tersu of trade refer to the priee ratio betva •• country'. 

iaporta and export •• An t..provaaent 1n • nation". ter. of trade can he 

brouaht about by a decr .... in the relative priee ~f 1t. t.por~.. If a 

country'. coaauaption of an t.pGrted aood 1. aufficiently~l.rl. to iDfluence 

.. 
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throu8h a tar1ff. The reclucUOII. iD tha world priee of the Wportad aood 

will 1aprove the ution'. tel'lll cf trade at the exp ... of expertinl 
;:J 

éountrie.. At eo.e opttaal tariff rate the ter.. of trade effect will .. 
~ 

outwei,h the efficieney lOI' a • .aciatad vith the taritt induced .. ~ 

dlvu,ence between doae.t1c and world priee •• Provide4 that the importing 

eountry hal luff1~lent market power ta influeneu world dtllUDCl, 

protection cao lead to a aceial welfere aainl • Revertbel •••• it i. 

important to .tr... that the teras of trad. ar~t i. pred1eat.d on the 

u.e of market power and for thi. rea.on i, not generally applicable for 

8m&11 economies which cannat affect world prieel by eB.nging their 

level of dameltic conlumption. 

The infant industry arsuaent can he applied more readily to .malI 

economies ainee it doe. not rely on the uae of market power. It 18 in.tead 

baeed on the a~.umpt1on that a potential comparati? advanta,e could be 

realized if an -.arg1nl dame.tic indu.try 1a temporarily protected from 

import competition. lt 1. arsued that infant industrie. cannat initially 

vith.tand import competition. but. given teaporary protection, tbey cao 

in ttme, become internationally ccapetitive. It i. po •• ible that. 

tak1ns inta account the future eff1ciency improv..-ntl in the indu.try, 

the pre.ent value of the welfare effecta of protection viII be po.itive. 

The potential welfare gains from infant,iDduatry protection are 

; , . 

illustrate4 in '1aure B. ln the ca ••• hovn lt 18 assu.ed that the home 

country 18 sufficiently ... 11 that lt tak.s the world priee of the ca.modity a. 

a sivea. ThUlS, the aupply curve of iIIports 18 borbontal at the world priee 

P. lt i. further ••• umed tbat there i. an incr ... tna coat da.e.tic 
w 

induatry whose .upply curve 1. upvard .lopiua. 

f \. 
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Und.r fT" tTade P la the dome.atie al .... 11 a. world prlee for • w 

_ome &200 • caven. doaaeaUc deu.nd c:urve DD'. the home market vill 

conaume OQ" unita of the product, all of vhlch aTe :1aporta. If a pratecUve 

tariff ia applled at an ad val~r_ rate t. the doM_tic prlc. will 

becOllle P w U+t) • At the new equilibriœa point (C), doue.tic 

conaumptlon falla ta (Xh. OCh unite of the IOod will be produced by the 
q. 

domest1c industry wile the balance GDQ,-OQ1) 18 supplied through 1Japoru. 

Cobaumar surplu8 _falls, relative to ita fr •• trad. leval,)Y the aum 

of ar ... D.A.E, 1Fd B~ Bowéver. the tariff cr.at.s a producer surplua 

equal to are a D sinee priee -exceed. the marginal cost of damestic producers 

up to OQl • In additiQU, govermaent revenue iner ..... by area E vhich , 

18 equal to the level of importa time. the tariff rate. On balance there is 

a net welfare loss of A+B per period. New suppose that the domestlc 

indu.try l.arna 'by doiDa' to produce .are efficiently and the domestic 

2 
supply curve shifta downward to SIS1' from tts original SS' position . 

To aimplify. we cao depict an e ••• ntially continuou8 proe ••• in 

discrete terms. Iugine that th1. shift oeeur. suddenly at the end of 

period X after whlch ~he tariff 1, r8lDOved. The doae.tic priee 18 re.tond to , 
1t. original fre. trade level but the da.e.t1c induatry ba. 1ncr ... ed 

'" production to OQ2. The gain from protection 18 a1ven by aTea C wbic:b ta 

the producer surplus earned on dame.tic: production following the reBOVal 

of the tariff3, The preeent valye of the costs and benefitl induced 

by the tariff cau be caleulated a. follows. 

P.V. • [(l~~X+l + •••• 
A+B ......... + ... 

(l+r)1M'S. 

where r • social discount 

11 • per:1od 1n whlch the ta1:iff i. 1IIpl~ted 

n • nuaber of periocla follaw1na tbe r..,.,.1 of tu tuiff 

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

; 
j 
i 
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If the above opr.alion yialeS. a politive 'Preftll'lt value. :J.Dfaut 

indUlitry protection will l .. d to a net ga1l\ iD pcial veUare relative 

to tr,e trade. 

Ixternal1Ua. _lOciated vith unrealised scale .'COaOld.. are au ... st*td 

4 by the infant induatry araument. Tbe pre8Uaption il that the indu.cry 

c.m actudly r.aUze thea. econoai •• thrOUSh a protected cloae.tle 

market. Bence the sbe of the prot.~t.d .. rltet ralad.e to th. level of 

MES 1. crucial. If the 81ze of the market ta not lars_ enoulh to auatain 

scal. efficleney there 1. no r,uaon ta believ. that ,protection will 

succeed in lowerln~ productio~o.t. to the point where the infant 

industry will \ver bec01l\e internationall" competitive. 

Economies of scale can be tlreaent either in. the conventional .enae 

of economlea associated vith the rate of output per,time ot in the 

more dynamic senae of economie. aS80eiated vith cumulative output avar 

Ume. The latter variety of scale economie. are better auited to the 

infant induatryAargument aince they invol •• inter-temporal c.hangea in 

5 effici.ncy. In the cà.e of leamina econoœlea. the validtty of 

infant industry pt'otection depends on the rate of learn1uI and the ranae 

(, 

, , 

6 
of cumulative output in which learnina take. place • Thi. inforaation ie given\... 

by the aIope and the a.ymptote of the, learning curve. If le.minl occura 

indef1nitely it 1. Inappropriate a. an arsu-nt for iofant induatry 

protection sinee mature coœpetitor. viII Alvaya operate at lover unit 

costa than later entrants. On the other hand, l.am1na .. y lubside beyond 
, 

80IIle levei of cumulative output 10 whlch ca •• an infant induatry could 

become internationally competiti.. provlded that .ale. le the prot.cted 

dOM8t ie urket permit 1t to reach th. asymptote of the curv •• 
J.. 

T'he importance of the paraetera of the l.aruiDI curve vith re.peci 

to protection 1 •• hawn in Figure C. • 1 
1 
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The firet curve reacha. an uytllptote at Bo wher. produc.re attain a 10n8-

run minimum averaae coet;.of OC, vith OQI unita of cumulative output. '!'he 

.econd curve, AD"te more .teeply eloped and unit coata con~Ûlue to deeU,ne 
/ 

to OCI vith inerealina cUIDUlative output up to OQ2' Relative to a 

fully mature fira, the co.t di.advantage encount.red by entranta op.rating 

81OU8 curve AB ia OC .. - OC, and the dipdvDta,. for thoae op.ratina along 

curv. AD 11 OC.. - OC i. '- If dolDe_Uc clailatl .. d~d durin, the .er1od 

under eonJideration equab OQI , the protected infant indptTf can capture 

all leaming economiea alOl1& curv. AB but DOt a1011l curve AD. On CUrlfe AB 

the domestic industry will have achieved coat parity vith more mature 
~ 

forei&n competito~a since differancee in cumulative output beyond OQl 

have no bearing on tbeir relative competitivene ••• Bovever, in the 

latter caae, the coat reduction achieved throu,h 1earnina economiea 

up to OQl will atiti leave dameatic producer. laaging behind the 

effiei.neY of foreign firma vith ,reater lev.l. of cumulative output. 

There ia yet another araume~t for protection vbich cOmplements, 
. , 

:Qut is not necessarily dependent on, the infant :lrulu8trv case. Pref.rence. in 

oublie Droeurement for da.e.ticallv oroduced 800da r.pre.ent a major 

barrier ta trade in certain industrie.. They are partlcularly evident 

in electraaics and ather high technalogy industrie. vbere public procurement 

18 '. relat1vely important aQUrce af demand. ln interviews, aeveral 

electronie system firms suUestad that procur .. ut poliey perfonu a 

eianalling role by conveYina infot'lUltion about the quality of unproven 

pt'oducta to potenUal cu. tomer. in foreign markets and to a l ... er otent 
" 

to tq"se in the private da.stlc sector. The rationale for aignal11ns 

interveo~1on through public procuraaent pol1~ i. tut potentiel foreign 

,custa.era will perce1ve a product to he infertor if the ba.e "'"~t of 

(1 

1 
t 

) 
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the Unufactur.r doee 110t lulfill i,t. own r.quir .... t. vith the 

10ca11y produced ,cod. Thil, in effect, would cOD.titute aelative .1palling 

and hinder the accept.nce of the dame.tically produced product in forelgn 

market •• 

The .isnall~8 .rsument ia typically applied to innovative capital 

411' good. where the U8er i8 particularly coacerned rith the perfO'hlance, aafety and 

rel1abil1ty of the product. For _ egapl .. " the proeureaent of advaneed 

electronie device. for defeaae and aero.pace application. ia leD.rally 

ba.ed oa the •• type. of conaideration. rather than'801ely on coat. In 

the.e markets. paat reputationa for reliability confera a major advanta,e 

to .atabl1ahed fiDm. aver le ... ~ knovn but not nece ... rily le.. reliable 

competitors. This form of procluct di.crimination po.e •• evere entry 

barriere to new firma,particularly if they are native to countrie. W,hich do 

~- ,~ not have large mar .. t. for their product •• In tbe •• circumatance.,prior 

procurement by the firm' e home govenœent may ereate demonltration effeeu 

whkhenhance the firm', international credibilityand mitlgate the 

barriera they face in fore!gn market •• 

The need for s1gnaIling intervention 11 paramount in c •• ea whèrê 
, ' 

market discrimination ln forelp CDuntrie. 18 Dot warraated by the u.er'a . 
rational appraiaal of the rtek a'80ciated vith the procluct. For example~ 

'arbitrary purchasing convention. which require the deaoaatration of pa.t 

performance May unduly di~r1minate A,aiDet the acquisition of a lea.er 

known or more recent, but superior product. lB thi. caa. the arbitrary 

• purcha,ing convention would have-adveraely affected .. rket •• lection. On 

the Gtber band, procureaent eOllYeoUona '.y refleet the .. rb~' 8 

1 
rat10Dal .valuation of the riek involved with an unproven product or 

~ UDUfactuJ'er. The qu .. tion then beCOIMa whetber the hOll8 8~talleDt , 

of the ~roducer .~d be williDi to .~.uIe a ai.abl. l'tek .~tber~~h the 

direct 'ProcunMllt -of the "t'Odv.et ft tbreNab DOat1Q • "rfcnwace ! , . 
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bonâ on behalf of the amuf.c,ur.r in eal •• to the doM_tic pdv.te 
. 

• ector or to cu.tOller. iD. fonip markets. ru_ vltiatel, c1epencl. on 
1 

the abi11t)' of the governaat ta ab.arb rilk .ore effiei_dy than the 

priv.te •• ctor. If th. ,ovemaent bolela web an abant ••• , tbe u .. of ' 

publ~c proeuraet\t al • d,pall1ng d.vice may he jUltlfied even 1n th • 

• b.enee of a market f.ilure. (The matter of the 8tata'. ri.k b.aring 

advaDta,e will be discuaeed more thorouahly in th~ followina ehapter 

on lt and D poUey). 
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Altbough the 81gna111na argument prov14.. a ratlODale for lov.~t. 

to 8Upport do...tic manu~acturêr8 throu,h public procurement, lt doe. DOt 

imply that govérŒment •• hould only-purchaae from dome.tic .uppllerl. 1t 
~~ . 

1IIUst be ·.tre ... d that Biptallln8 pheDOIIIeDa ara 110t pral.nt ln a11 product 

~et. but only ln specifie c.... wh.r~ ther. il axtre-e' deni.r trom a 

malfuuctioo. Thu., unl11te tha te1:181 of tracl. and. infant indu.try &rlœaent., 

lt c:annot be applied univereally ta a11 iDdultrie8. Purthermora, where aignallinl 

phaamena are pruent, the arl\ll8l1t doe. no~ jua-tHy th. aequbltlon of 

• dame.tieally produced lood if It i. actually inferlor to an tmported 
... 

substitute. 

Tracle Polie! for the C!Q!clian Ellctrame. Inclug!, 

The leve1 of dameeUc con.uaption br any of th. p~ocluet .ub-.. ctora 

of the indu.try il inaufficient to provide l..,era,. 0ger . ...-orld priee •• Thu" 

in the abaenct of market power, there 18 no relson to bel1eve tbat 

protec:t1Qn of the da.e.tte indultry would 1JIprove c.aa4a' 1 ten. of tracte 

ln electron!e' product.. If protecticm 1. watt_tM" :lt 1Ilû8t 'be 1D. tet'lll of 

an infant indultry arau-nt. 

The ufant 1nduatty arlUMnt ha. been .how to dapead c:ritic.tlly _ 
" 1 

the' relaUoula1p bètwaea 1CA1e ,ffici_.ey and the 8iJ of tM p~teeted" 

.... tic urlt_. Our data.ou .~t1c: .cale ecoDOIli.. ln the iraduatl1 

,-

1 
1 
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inelieates tbat MES 18 very larae relative to the aue of the c.naclian 

mark.t. MES 18 extremaly hilh ~ seaiconductore and .. Wrame 

computera, I.e. .0 but still 8Ubetant1al in the .. nufaeture of .l~ctronlc 

consumer products, and moderately hilh in word procesaore, mini-coaputer. and .. 

There i. le •• conclusive evidence re,ardtng the relationah1p between 

dytUUllic scale ecanem1es and market aise. Le.min, 1a p~~.ive throughout 

JDOat .ectora of the indu.try vith rea1 unit cost. typlcally failln, 20-30 

p4r cent vith every doublin,ln cœulaUve output. A lack. of quantitative 

information conc.min, the ahape "of 1~rnln8 eurvea in the industry 

does not permit u. to de termine to wbat exteat the.e eCODomies c6uld be 

reallzed in the dameetic market. Rowever, tbereoi. qualltative evidenee, 

ba.ed on interviPII with finu in the leaminl intensive telec~1catlon, 

computer and .y.tem eub-aectors, that reellzation of thee. ~conom1ea require 
'/1 

acce •• to international markets. Thi. viewpoint vas corroborated by the 

fact that exporta account.d for 60-80 p.r cent of these fir1U t .. I.a. 

Although one cannot di_he the po.a1bility that ther. may be ... 

~ar.aa of production where dynam:l.e acale ee01lOlll1u couid he captured with:l.n...­

the hOlle market, IUch ca.es have not been .... ident.' Moreover, data on 

__ ,_taUe scale econ01l1e. hlas.ts that the canadiaD .. rket 1s too .. 11 

to juatify 1nfagt indu.try protection. ln fact, the .arliar reported 

~ 
finding on iIlcres.ed 8pec1al.izaUon in the industry suus.u that many 

canaél1an flnu are alrddy iDternationally coapetltive ancl are expand1na 

-frade Uberalizac1oo. partieularly vich the UDit.d State.. 18 al80 

\ 

aoo4a. Joth the iDc1cleuee of iDDovatio1l aucI thl rate 'Of jaitat!oa 'Of .-. , 4" tec.hDoloo .. - to k .uoql,. correlat .. _CIl _rUt .lM. 1'béH 
J 
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fincU.n,. are eoui.tellt vith th. p'roduet lUe cycle tbeo'l"Y wb1eh _intaina 

that .cOllOllli •• of .e.le in R ad D, acee •• to .pee1aluecl d8lUld,and th. 

avaUabUity of a lar,e -pool of hi,hly .k1lled labour favour the develop.ent 
". .ll' t 8 

, (' of nev tectmo10ay in iDdu.tria}.iI:.d naUun. vith 1ar,_ do.e.t1c marJteta • 

Thi. ,ulle.t. that aeee •• ta tb. va.t V.S. e~.çtronic. market would 

provide Ireat.r coaae'r~1al oppbrtuniti.. for Caldian invention. and thu • 

• tial1at. the t.chno1olical performance of trut indu.try. 

Trade 11b'fal1zae1on throuahout tb. indu.try 1. aulle.teeS by tb. 

i~pplic.b1~lty of the etandard a'rgument. fo'r prot,ce1on and by dynea1c 

eon.ideration. 're.ard1n. the t.chnololical competieiv.ne •• of th. indu.try •. 

Bowever, diffe'r.nce. in tb. r.lative campetlt1v.ne •• of .ub-.ectore, tbe 

lev.l of for. tan prol;Jaction in pot.ntial .ub-.ector export market., and in 

tbe d'Irel of .ector1.l int.rd.pend.nee au .. _.t ih.t 11beraliaation aight be 

be.t undlrtaken tb~ulh a .ub-•• ctor approach. In .am. aub-•• ctorl tbere i • 

• cope for ~aiat. unilate'ria! action Wh.r ... in other. mu1tilat.ral action 

(or at le •• t bilat.ral trade liberalisatian 'Ir • ..-nt. b.tveen canada and 

tb. United State.~ would b. preferabl •• Th.refore lt 1. ua.ful ta conaider 

trade option. witbin th. contut of tbe bldividual aub-.ector. of th. 

T.l.5O!!y91ca~lon. 

The ~d1an t elecOUDUDicat ion." .eetor 1. b11~ly c~it1ve 

1nternaU~ly. Export. cunat1y account fo'r on .... t.b:lrcl of ."Hector ahipilenU 

and r.pre.ent ovar balf of the w •• of the leetor'. _jor fl~. Sinee 

""atic producara are alrUcs, cOllPlU.t1ve both It boM ~ abroad. frae 

tr~ could facllitate an apaae10n ôf the 1DduIt~, tbrousb 1a~na..a \ 

exporta. The potentiel bIIlefit. fra. free t'rade are re1llforced by the 

A 
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In prlncipl., ~lt1lat.ral .• ar .... nt. to r.duc. a11 tarifb on 

tel.coaaunlc.tl00 equlpaent would be Id .. l tram & Canadian. .tandpoint. 

There .re bowev.r. &'nu.ber of deeply embedded non-taritf barrip.r. ln 

Ja.,an and 1n MAt v.ul'o'" telee~iet1on marlteU vhich would 1Ilinl111ze 

the 1moaet o~ tariff reducUou.. It il c~'Dlace lD th ••• urkat. 

for publiely ovned phoDa utl1itle. to be 8ieh.r fo~l~ or iDformally 

linkad ta dome.tic .uppli.rt of teleeoaDUDlcatloD equl,.ent .~hrou.h 

pro~urllDfmt .rr~tilIe1lte. A variet)' of teclmical ItaDdard. requlr1ng 

the eu.toat.z.t1on of equipmeDt for .pedfie nat1~ _rlcet. hu 

effective!y blocked tmport penetr.t!on into tho •• coùntrie.9 • 

~ere are no .uc.h t.pedi.-nt. t'o trad. "tveen Canada and tbe 

lJJ11teci States .ince equipaent produced in aither country 18 e~tlbl. vith 

.. ch other'. telecOIIIMlI1icatlon .yet_. Nnerthele... there bave been other 

barriera which bave l:lll1 t.d CaDac:llan ezporU to the American _rut. .. ' , 

The lIO.t illpor~ant trade barri.r f.CÙl, Canadian f1nu h .. been the 

procureaetlt Unit b.t_en A'l'taT controlled phone' uUl1tie. and lu unuf.cturing 

eub.idlary, We.t.m Electrle. The po •• ible di •• olution of the •• links, 

follovtna • receat .are..-nt between AT&T _nô tbe ~rlcan Ju.tlce 

DttpartMnt. create. poteaU.lly eaormoua uport opportunitie. f()r canadian 

10 ' 
fina auch •• Northem Teleco. • The •• opportUftlU •• wald De ..... ced .. 
throulb a bil.e.ral eltainatlon of .11 t.rlff. on t.leca.MUDleatlOft 

• proclucu bet_en Canad. and the United St.te •• 

Co!ponentl 

Rot only 11 an infaDt lDduatzy &1:&\*I1t 1Dappropr1&t. for ca.pcment •• 

but p~tect1OD ln thia aub-,.etor -'niM. the COIIpeC1ti ...... of 

e1ec:trolÛc eDd-proact ~ach rer. Who re11 beavil)' 0l'1 UIponH 

a. 1Ilt ..... lat. tapC.. ., re4uc1q tIR co.t of t" 
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benefietal to . produc.r, in a11 other sub-•• ctors and particularly tO' 

thon Ur.. whlch produce fiual '004. for ~rt. 'or thi. r_son even a , 

un:l1aural abolition of tadft. would be praferable to _i~ta1n1n1 the ,. ~ 
current 5-1.5 per cent tarift rat., on COIlpODeDt laporta. 

'\ 

CO!!J?uteu 

Caa.adlan tarift. on cOIIIpUter equlpsaent ran,a froa 10 to 20 par 

cent. In vi.., of the .cale econoad •• in the industry. lt 11 Mably wlitely that 

" Canada will nér be able to -au~port lndl,lIDou. ~ufacturers of _infr_ 

cOillputera. The mod •• t leval of curtant ..oufacturinl. 1. doue -a1most 

exclua1vely by tubaid1ari •• of for.11D~ad 1IUltinatiouall. Adda 

fram .ame r-dnina a"aabl( operations , .. rad toward the da.a.t1c 

market. production by for.lan-owaad ,ubaldiari.a ha •. been lar,aly 

rationalbed for the 1nt.rMt~l urkata of thair parant U.r •• 

COna.quantly the r-.oval of tarlffl on cOIIpUtar :taporta il .mlittely 

to jeepardl .. their future pra'edce in Canada. Moreover, a ~val of 

the tarlff would have • politive iIlpact on the cOIIp.t1tlvneaa of a nuaber 

of ether induit ries whlch UI. computer equlpunt a. lnt.rMCl1ate input •• 

The tarift po'., a particular burdenfor data proce •• ina litai wbo •• ovarall 

11 coat. al'. ra1led by 5 per cent by the duU., on computer harchM.r. • 

Tbi. burden 11 exacerb,..ated. by th. lact that 4~tic data proc.aaina 

unie cOIlpéu Vith O.S. fira in • nuaber of .reatonal .. rkat. in bath 
., 

Canada and the Ut\ltecl Stat.,12. The dtuation i. tberefora .ailar tO 

" ccaponenta and call.. f9f • unilat.ral abol1Uoia of the t.rtfl • 
.... 

Caaacla t. cœpetit1Y. poalt1Oft in electl'OlÙ.e cou.er pl'04uet, ta 

1Dlenin.a by ,ha acal. ... labour int .. 1t1 of the illduatry. la 

nceat )'Ur. tbeJte bu ~ a,pov1nl trad .... Iortb ~lcaD 
1 

~. u.ard off.ra ...... 17 cluplt. protection of "coq ___ "'J' P~ 

--'-"~"~ __ '_'U_=_~_ . ....,..---~~ L 

1 
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inclu.trtea in bath Ca.da a:ad the United State.. It 1. probable tbat 
~ 

the locu. of cOIIpuat1ve advanta.. will continue ta IhJ.lt to 1... developed 

c:ountrie. witb cheaper uua1dlled labour •. 

Our &lS&ly.i' of rationalisation, in the nb-"etor ....... t. tha 

po .. ibUity of a Nortb AMrican afent 1Ddultry atratelY. Tbia voulcl 

•• nta:U .actora! free trade betwa. Canada and the O .. S. in televilioa.a. 

--­radio. and other elec:tron:te CODaUMIr productl but prot.otion froa 1Ilport. of 

, thircl co_tri... Th, lav.l of foretp ovunhip iD the 1Ub-.. ctor 1IIpU •• 

that •• etora! fre, trad. abould be accompanlad by .p,c1aliaattoD .. re.-eftta 

{ requirina the intra-fira ratlonaliuticm ot Aaerlean aultlnationala currllltly 

\perat1nl in Canada. Thia eould cODce1vably lead to tbe location of .cale 

efficient plailtl ln can.da produclq .,.cialiaed produ.cta for an 

.ffici.ncy would ha .~ff1clent to re.tore the Iec:tor '. co.petitiveraeaa 

,1vID the cOIIlparatively biah COlt of un.ltilled labour in Canada. 

Ellctronic S7.t ... 

Canada 1 a trade pro.pecte in el.ctrODle IY8C- are aixecl. Althouab 

Canada hac condd.rabl. potential et the ftb-ayat._ lavel, do.a.Uc 

Ume Iack tbe nec.a_ry corporate clapth to cœpet.a .tfecU .. I, iD 

_rlteta for lara. .".tem producte. 

" . 
The do.a.Uc .. rket for electron1c: ayet_ producte :1. extr_ely 

_11 _ to the "Very .p*t:ial1zed DÂtur. of t.... producta. Por tbla 

na .... lrtuall, all eleetronie .y.ta f1~ la c-cta are export 

orleated. Sy.ta .. 1 •• to for.tp ~kata arr l'arel,. aff.ec:t" ~ t.riff., 

but OtOCl-tariff bard .. n, vlNaU, 111 d .. fon of .... Uc c:œt_t 

nauJ.acioDs are eo.oaly acouata~. Tbeae barri ... ara fraquent1, 
- ~,-"" 
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The puaeuee Ofl ai.pallina pbeDoMna ln intnDatioaal ay.ta 

.. le. auaelta that th.~. l' latitude for publie iDter.,."t!.on tbœuah -proc:ur-.nt poliey. Public proeur .... t of dOlDeltieal.ly pr04ueec! 

-" 
electronic: .yat_ uy anerata .1pal1tna effecta whtch poe1t1vely 

:kiflu_ee th~ fouian proc:ur-.nt of the.e producta. 
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Notwith.tandlnl aueh effeet., lt il w1dely known that oth.r couDtri •• 

pUriue .1ailar pollc:1e.. When all cOUDtrte. purcba.. froa the1r 0WIl . 
c1"IUc Iuppliere the iapact of 11pIall1Aa 'op .. rllat: aelect101l ,ia 

partially ne.ated ~o the ateot that fore1p pUblie .. ctor .. rut. 

becOlle .ffaéUvely cloaect to ilIportl. 

. . 
1 

The incidence of DOn-tarlff prOtection in electroaic. bal ceo.tituted 

a .. jor aource of frletiotl ln 1.IÎternat1ODal. trade. The caad.1an 1ncIU8try, 
• 

~eh 11 hilhly dapendent on trade due to the -.1.1 .be of tu hc.e 

"l'kat, 1. placed at a greater diladvante.e in a world of eovert 

protaction than ather"indultrie. who.e mucholarler,do.e.tl~ .. ~. 

l ••• ana the importance of acc •• a to foreian d-œ. Thu" Ul De.otiatilla 

aectoral ... trade llberalizaUOD, Canada abauld .eek e~rehena1ve asretOellt. 

vith tta tradinl partnera which dull the redun1on. if not: el1a1aatiOll, 

of bath tariff and DOn-tariff barriera. r.ilure to .eeur. reduct10Da ia 

-non-tarlff barrier. woulcl lerloully. undermine the eff~tivaoe •• of a 

poliey toward trede liber.lit.tian. 
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'ootnote. 

2. 

Th.r. 1. howëver. the po •• ibility that tradin, partner. mey 
retaliate by levyina optt.ua tarlffe on 8004. in whieh thèy 
have market power. The end reault cao be tut both eount~ies 
are won. off than initially, but it 18 theoretieally po.sible -
that one country may po..... auffict.nt market power to enable it 
to~impo.e • tarlff tbat leavea lt better off aven after retall.tion. 

An increa.ing cost 1n4u.try do •• not preciude the po •• ibillty that 
produeer. may realize dynaa1e .cale economi ••• For .x .. p~e, coste 
may increase becau.e input priees are bid up vith 1ner"~8 
output. When the Industry supply curve shifta dowaward, rice 
of input. continua to ri.e vith their areater UMse but t 
111du.try'. marainal coat at a ,iveu level of output i. lover relative 
to previou. perlod. due ta leamin, induced productlvity gain •• 

3. Area G denote. a producer eurplu •• ince tbe induetry .upply curve 
re.ta below the varld priee to the left of 9Q2_. Tbe fact tha~ the 
indu.try .upply curve rest. below the W9f!~tce do.s not Dace •• arily 
imply that the doaeetic induatry'. proluctioa coat. are IDWer than iD 
the re.t of the world. If 1mpoJi~ arJ .ubject ta h1.sher tran.portation 
COlts tban dome.tie output, it is c~eelvable that dame.tic production 
costa are hl,her than foreian p~cer. but that dObeltlcal1y 
produced good. are eold at a lower priee in the home .. rket due ta 
lover tran.portation co.t •• 

4. Grubel treata thi. aa an exte~lity whlch ariaes from the fact that 
the ben. fit. of eventual coat reductions a.aociated vith future .cale 
effleiency cannat he entirely intemalt.ed vithin the protaet.d 
indu.try. Dame.tic uaer. of the output'of the protected tnduatry 
benefit from priee reductiODs wbieh follow fra. the realization of 
.cale economie. in the domeatic market. '~r exap1e, suppoae that 
there are economiea of scale in the production of intqrated 

5. 

circuit •• If the doaestle market for intearated circuit. locrea •• d, 
the doae.tic priee of integrated circuit. would fall a. gre.ter 
.ffleleneie. in production are aehieved throuah larger scale 
econOllie •• However ~ individual ua.ra of tntearated cirr.uita eannot 
anticipate that their actione alone will iDduee a priee redvetiOll· 
aven though collectively they could aehieve thi. r.ault. Thatafore while 
there 18 no Incelltive for an indlvidual user ta inereaa. d..and for 
circuits, a concerted increa.e by al1 domeatic u.era of intesratad 
circuits would be 80cially opt~l for the u •• r 1n4ustrie. a. a whole. 
'The tariff would induce thi. type of collective bthaviour and therefore 
eonter extemal beDefita ta uaer 1ndu.tria •• "or a discus.ion of thb 
and other externaliti.,. a •• oelated 1r1th infant iDd1l8try protection 
aee Il. Grubel, 1971, I.ntemational Ec01\Qlldcs, ~p. 160-163 (1lo1Deuood. 
Inrin) • 

If chere are .UCie acale economia. the 1ncI.try could bec .. 
COIIpetit1ve without the aid of tariff protection 1>,. .imply inveattng 
in .fficlet'lt ain planu. Bovever, if .ffte1eacy ia ded-.ed boa 
learainl over tble there .. y ..,. uad for a per104 of t'8llpOrary in.tNlaUon 
froa iIIport e.pettttOil. ' 
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6. Anot'her «levant factor 18 the priee elut1city of dOM.tic • 

7. 

8. 

9. 

10. 

11. 

d..act., lf dtlll&lld t. prie. iDelaatle, pde& r.duéticma will bave 
.• 1I,1n:l.u1 !apact cm tb. Irowth of th. doaé.t1c aarket .. ~:i 

HlI1t the iDdUf'"try'. C\DU1.ti •• output to· ... l.vel le •• than that 
otb.rv1 •• obtalaable vith • .or. el •• tic deaaDd. 

J. Ti~tont 1971 ~ cit. 

For a diacu •• ion. of the product c,cl. theory of trad .... L. W.ll., 
1972, The Product Lit. Cycle and International Trada (Io.ton, Benard 
Univeraity Pr ••• ). 

Eleetronic8 T •• k Forc. S.cr.t.riat, 1978, Ilectroaie. Sub-.ector 
Profile: Teleco.aun:lc.t:lon. (Ottawa. Department of Iadu.try, Trada 
.nd eo.erc.). 

ln arder to r.t.iD control ov.r W •• t.rD 11ectric, 4%IT ha. r.cently 
..reit! ta "d:lveat it •• lf fram OVIMr.blp iD loc.l telephoDa Dehala .... 
Whether thi. vi11 alter th. proeur..ebt polie! .. of local uti11tl •• 
il .. yet unkaown, but i.t 1. .t lu.t pl,auaiblt to .rau. that thia 
dev.lopment will potentially open up dp1flcant ........ t. of the 
U. S • telecOlllllUnlc.aUon' .qul~t J,lUlëet to cau41aa uport •• 

Thil findina wu obtainad throuah interviewa vith fir. iD tb. d.ta 
proee •• lns iaduatry. 

12. Cunent1y there al'. DO barri.r. on the tran.-ltord.r nO. of d.t. 
betv.en c.nad. and the United St.te •• ru. ha • ..-b1.d r&lional 
co.petition between caudian ad C. S. data proee"iDa lima. 
For axa.p1e. fir.. lb Soutb.ra ont.rio c~ .. rvice client. in Northea.t.rn 
Allerlean state,"d vice v.r... S1Il1l.rly. Californi. buacl fi1'M 
campete vith dame.tic data proc."1n& firme i. ..rketa in Weetern 

, Caaa.cla. 

# \ 
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R AND D PO}.ICY 

ln mo.t countrie. the bullt of ovart. aovarnment lupport for t'he 

eleetronie. indultry bal b •• n ehalmelad tbroulh .' and D .ubaidl... It 

18 widely felt th.t .... live eubltdization of 1 and D in the 1nduatry ia 

.... ntia! in order to maint. in the teclmolog:l.cal cQllPetit:1v __ • of 

dame.tic produeera. Thi. vl_ 18 aeeompanied by a vague aoti01l that 

future industrial suee ••• h:1nle. on an iner ... " ,dom •• tie e.p.e~t7 iD 

the area of microelectronic technololtV and that the private .actor will 

not on ilts own alloe.te euffieient reaourc.a to the developllent of tht. 

teehnology. 

Seldom if ever have the economie. of publie support for Rand D 

in electronics been demonltr.ted. WhUe
c 

aupport procr ... have dwel-led 

at length on the future potential of thie aector, the erucial i •• ue of 

86 

market fallure remainl an impl1c:1t yet unaubatantlatad ••• uaption. Th.~. 

may of course he the standard probl .. of inappropriability. 

leaminl and other ecOOOlli •• of aèsl., and riait bearinl 1Ih.1.eh calI for 

publlc intervent:1on but thea. considerations do not seeID to Ugure .ich 

ln dlseuslions of lubaidy poliey nor do they appear to juat1fy the .. unt 

of eUPP9rt Il ven by govemmenu to electron:l.ea'. It inltead appeara that 

apir.IIing Ievels of support folloW from a poli tical perception held a1IOU& 

IOftrDMAta of proclue11l8 nations tbat they .It oot la. beh1nd othera in 

aupportinl their Dative iDdustry. 
. , 

Wbat follon 1a a attespt to focua or 80IIle of the .ore .al1_t 
fIç, " 

\ 

\ 

ec9DQaic 18 ..... underlY1na publie policy t~rd iDlJuatrial 1 aDCl J).. Thar. are 

three Lundaental queationa C01fICeru.1n& pol!icy wb1.ch rec(fdJ:e e~ aDIÛ,eta. 

) , 

The Maie que.t1o.n ia will the pr11Jllte aeetol'. td.tbout ...... 1'.' tat ..... tlO1l'. 
-

~-e the lIoeiaU7' optblal 1~ of reacJlllJfta tG 1 ... ». The auwr ta 1Ddeed 
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fuadamental to the very baai.. of wba1dtaati.oD donce iD the abaenc. of 

urltet fallure, intervent:loa cannot be jU8tif1ed on the grounde of 

alloeat1~ eff1cleRcy • 

.t..aum.tna that ther. la a ... rkat fallure, the nut quelttion 1.e the 

appropriate reapon •• 1>y the etatt. The effJ.c4cy of intervention will 

ctepenc:l lar8ely on th_II maaner in'whlch 1t illlpaet. COl'porata behariour. For, 

example, if aubddlee are ,elected .. the inetru.eat for i1lterv-.tlon. it 

au.t be abown that they do DOt .:tap1y dlaplace pl'S.Tately fUDdM IlU , 

expenditure. La.tly t there ia the lane of ~.tu.1n1na the opt1aal ab. 
, , 

of .. aubaidy (or other tom of aupport) in order to -.x1Jai.ze pot_t1al 8O<:1a1 

.ains from any .iven Il & D project. 

The Baaia f.,,·PuIlUe lDte,1cm 

~eH are two theoretlc ar~t. for public .upport of R. aad D. 

Beth argumenta .ulleat re •• ons why the market wll~ not alloe.te the 1Oc:1ally 

optimal 1evel of re8OUrce. to Rand D. The firat araument concerna the 

iaperfeet privat_ appropr1abilj.ty of the returtll to R &Dd D 1Ih11e the 
~" 

a.cond focuse. on th. uneert.lnty of tho •• returna. 

lnappropdabll:1ty and Public Int.rv~ion 

AI) , inventi.on My be r.larde4 •• the proclucU01I of 1oraatiOll. ~n­

forut:1on 1& e.aentially a public lood linc.~ thos. who do 'Dot contribute to it 

cannot De ex~luded boa acquirins 1t. Furthermore; .. Arrow note.. the 

.. rlilial coat of diatrlbutÙ1l an acktltlonal. unit of iDformat4on (that la 
. 1 - • • 

~ , 
.ak1n& the innovation available to an ra4Ht1.oDal u_r) i •• ffec;tive1y '" 

, 1 
•• ra. In ord.r to suaraut.. the optt.al ut1.lùatÛllll of die ~t1OD 

)

" ~ royalti. .~d b~ ~Ied ~or Ita u.e. BUt if ta., pl'~ of aC4uiriQI 

• new iDloraUod.1I •• ro, u ~'. ob .. rva.c1.oa ÜlPlia., s..w..toz:a wUl be 
, . 

/ uaable to &MITOPriate .,--pri .... t. ratUrD froa ~ .. the .-rUt 

~--~--- -----
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v:UJ. faU te alloc.ata an., ruourea. to 11lv_ti •• ~tl'V'it)'. 
- .. t . 

The traditional r_dy for the :lnapproprubUity' pro.,l. ia the 

patent .y.t .. vh1ch i. lnteaded toj.tt.ulate priv.te lDVe.~t 1n R 

and D by perm1tting inventora to eam aonopoly profit. froa their invention •• 

Bowever, Nordhau. (1969) and KeF'tridg, (1977) bave .hOwn that pateDt, 

rlght. tLaD. nev.r~ induce the market to alloeate additlonal reaourcea to R . . 

an"d D withput .1multneou.ly redue1ng the .oci.al return on the d~loyment 

2 of tho.e ,re.ource •• For thi. reaaon the aerket cannot produee_1nfo~tiOD a. 

efficiently ae the atate if the Itate conducted aIl a and D and made any . . 
resu1ting innovation. avall~ble at no eo.t" Short of thi. idealized .y.tem, t­

there i8 scope for t.pro9ing social welfare through the payment of ,R and 
~ • 0 

D subsidies whieh induee a greater allocation -'or reaourcea to innovative 

ActiVity by the private Bector. Sub.idi~. are warranted under a finite 

patent term beeauae the social benefits from a coat reducing invention ean 

nev~ by enU'rely appropriated by the OWI1~rl of the inventU:m. Thua, 

in the absence of aub,1diea t the profit D*xtœ1z1ng l~el'of inveatment 1a 

R and D will be 1e.a than the aocial1y optimal level • 

The case for .ubaldy intervention can be demon.trated throulb the 

fol10wing example of a proce.. innovatiOn. If there ia perfeèt certainty 
-\ 

coneenling the outcome of R and ,D inve.tmenu. a givan allocation of 

reaources to innovative activity can be expected to reault in an innov.tian 

whieh reducee the cost of producing good X. If p~oducer8 of good X can 

ac,quire the invention at no cost, iu adoption in a cO!Çetit1ve indu~try 
. , 

will lower unit priees from 0P'1 to OP~ ,nd lead to a concomitant expandàn 

in induatry output from OQ'] tG OQz. Thi. 18 show in FigÛre D by the 
( -. . 

invention induced downwa~,d- .hift in the i.ndu.try supply curve frOlll PlS to 
~ l, ~ .. 

P2S' , The Bocial welfare gain obtained from tbe uae of the invention ia given \ t v ' 

by the are~ p]ACP~rt .of tM. gaht, PIADt'2' ,h\the reduct10n in the value 
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Qf ra.-ouree. requlred to Prod~c" tb~ Or1I~ -output JOQt> cd t.be balan~' r' 

ABC t is the COMUIIla/. aUl'Plua . dari veel fre;;, the a44i-tloaL. dtatputJ 
(OCb ... OCh ) • 

A social rate of retul'll on the, ruourca. alloeated to the 1Dv~tlO1l 

If... t (1 and D axpendltu{~)' ean be ealculated fram the ftow,of aocial beDefita 

'per pet-iod (PtACP2)' If the rate of r'ètun 18 ~t l ... t Irest a. the.' 

aocial-discount rate the allocation of reaource. to the invention will be 

Pareto efficient. lt should he noted however. that in' the .bleoce of patent. 

thia lnvestment would 'nat bave ben undert" by the pr1vau'.actor. The , 
• • pr1vate rate of retum on the lnve.t-,pt 1. zero s1n~e no part,of the social 

ga~ from the invent10'11. can be appropriated by the ovners of the reaource. 

allocated ~o tht invention. In other worde, tbe incr.aae in product1vity 

brought about by the tbnovatlon il exhausted,ln the price dec~ase 80 that 

no eçonomic }U'ofits are earned by ~lther itf\e idventor o~~ uer. of the 

invention, Conoequently, the 1DVen~1on .oule! 0I11y have ~~ un4.~.1ten by the 

state, 

.ternative-1y, ~he pr1.va~e rate of ratum on R and D investmentl can 

be protected through a patent. Conaider the ~r ... ca •• wbere the iftV~tor\ 

mey clatm an indéfinite prope:rty right over t~e inDovation a~d,reatrict its 

us. thraugh a royalty charge. For 'run of tbe~ill' inventions wbich 

lnvolve relatively small coat redue t ions , th~ maxt.ua'royalty rate pér' 
, 

unit of output that can,be extracted by the inventor from producers of 

good X ta equal 'to the~cost reduction achieved th!ouab the uae 9f ,the 

3 invention . In this case the adoption of the invention will lesve tbe 

priee and level of output of good X unchanged. Neverebel .. s, tbere i. still 

. a social gain fra. the invention aince it facl11tâtes_a acre efficient 
( -

production of OQI units of X. This ,ain. P1ABP2 , la the royalty income 

) 

whlch accrues to the inv8I)tor and lal18 short of the maxiaum social .aln by ~ 

amount equal to. t~èforaone conaumér surplus (ABC). 
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.... l11H social •• ina ap'p~, but ~.yer equa! ~ÜIUa pk. 

('lACP; par period) a. eitl\1tr th.' royalty rate or tbe 'p.tant t,~ ~ 

approaeh :t:ero. ~ lover roy~lty rate iIIp'11~ th.t tbe itmOva~iotl will 
"-

, ..r:" 
• induc. SOIIe priee reduc:t1on in. a competitive iftdu.try but a. long a. the 

royalty rate i. positives the .idduat~, supply curv. wtll rest .bove PIS·. 
" - . 

Simil.rly. the soet.l benefit from tb~ invention cao be tBc:r .... d by 

.hort~1n1 th, duration of the_ patent te1'lll dDce the full social .. b~.f~t. 
- . ,\ 

p!!r period are obtained UpOll the expiration cf the patftt.' A p.tent term. . 

.. ... '. 
of shortar duration 1nere.... the number of periode Where the .oeial 

'b / 
benefita are at a maxtmum and theraby r.i.es the aggres.te social benafits 

}

' 1 
,that, are ~elll:.zed over the c01IIIIlerclal l1fetime of the innovation. Howev_r, 

y patent term greater than zero will reduee social benefits by th~ 

pre.ent value of the lost consumer surplu. While the patent i. in effec~. '. 
The- pre~eeding analy.ia reveala the fundaunt,al contraqiction 

inherent in the patent sy.tem: The own~r. of an invention ean only profit 

from it if outp~t i. restrlctea and priee rai.ed above coat. Patents 

induee the market to alloeate a grester level of resource. to investments 
..; 

in innovative activlty burdo 80 àt the 8XDe~se of, llmitin~ the social . ',--
benefits that are obtained from thoae ~nve.t*ent •• -Furthermore. a patent 

of finite duration ean ne~r fully re.olve the inappropriability problem 
, 

8ince the social rate of retura on an invention vil~ alway. exeeed the private 

rate of retum due to tl\e imPli~ consumer surplus which t. not privately 

appropriab1e. Therefore the ra~e of coat reductio~ wbich ~imile.·.arniCgS 
for the owners of R and D re80urcea viII remain 1.a. than tbe rate of coat 
), 4 

reduction which maximize. aocial benefita • 

HePetridge notes that the d1virgenee between the .oe~a11y optimal rate 

'" of ~oat red~Ct1on and tbe profit maxim!z1Dg rate cao ~."u.JIIJ.n.ted thr~Ugh te 

paymênt of s aubsidy to privat. tnvestora. 'The size of the subtidy will 

depend on the extent of 
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• privataly appropr1abl. btmefita frOll ~y !!-ven coat rec1uc1na ilrvention. • ~ l,' 

s~ce privately a~rop~1able beD~fit. iDer~ ~el.tlve to .o~~ ~~~if. vith 

the, léaath of the pat8llt tara, tba 'Value of tbe euh.id)' will deo.ru .. ~ t~ 

p.te~t ter:- incr....... Tbu. for pr;ce •• Jmo".t~ona •. 'tbe eubaid)'" will be 
~ 

.l , c r-Y /' \ f'" 

zero if thera 18 an 'infinite :tant terl! 8ince a11 8Oc:1al b._Ut. are 

privately capturee!. Coover.al. the Value o! t~e IUbeicly will·ber .... ~~. 
.... • 1 

to tbe riains eoneumer '.urplu. a. the patlllt ~ua approach.. zero. When 
, . 

the pCten~ term il zero no~a of 'the 80Cial benefita cao be appropri_t~ 
1 

privately an~ the 8u~.~dy w1ll~equal the ,full l-and D. co.t. Th1. latter eae. 

i..- tantlIDIOunt to --t'he . state c'onduetins the R and D itaelf and -kina th. 
/ 

i,1\novati~. avallab~1 a~ n~ coat." ~tho~~h the .oelal benefÙ. produced "-

by any -j,atent-subsid eombination (ueept a uro patent tera and a full . . . 

. subaidy) can never equa tho.e prodùeed by atate cOlldueted It and D. 

ouboidieo .an n"'!81't:e •• faciUta~ an illpr_t in allocaü,,:, effici..,ey.· ../ 

Attempts rave ~~ made to .how that uDder eerta~ condition. state 

~te~ention may not ùeceB.arily brina abo~t a moie efficient al10~on of 

reaourcea to Rand D. 'Bad. (l974). for eumple, argued that in 
. " 

oligopo~istic industriea with nôn~pri~e competition or in situation. in wbich -,overmaent regulatians affect the allocation of resourc •• to inventive 
. 

actlvity, Bub.idles ,~y indue. 
, 5 

an Dverelloeation of re.oureea ta Rand D • 

" McF~tiidge ha. drawn attentl~ tala special case wbere the social ~enefit8 
( ,\ 

• - from an invention .w1th private ownerahip and a patent' of unlimited duration 

eq~ the maxt.um benefita obtainad throu,h the publ~c owner.hip of ,the 

invention. If the invelltor ha. the ability to diser1ainat.., perfectly :in 

the"prl~ln8 of sood X the full social ben.fita .. y be appropriated 

'privately. In auch • ca.e the inventor could IIIinopolue produc'tion of , 

IOod X by op~rat1ng aloug a d __ d curve PIAJ) and thereby .lmo--e.1AC1':t pe~ . 
period. Thia 8a~ includ.. ABC vh:leh is the ccmaUaer aurplUII , 

l 

that 18 net pri .. tely appropr:1ablt. P ct priee diacrt.iaatJoo yiarda 

-

• 
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the ~ IOCial .. bu. 1Ia4 ___ ' l"'~~"'~.b\ .ff1~ _~ , 
to atate coaducte" 1 &Del" Dr~.r, unde'ti. perlect pr.1ee d1~crill1ut.1en ~1 of 

the aociàl .lü. acCNe t~ the dvner of' the l ~d ~ reapurce.' and' acco'ri1adjr 
v ~ ... ~ 

McFeerid •• 'a aualy'i.a 18 .a~Dtia111 conC;erned vith procea. ilmovaUon.-. 
, . v , 

Rovever •. !!o.t reduc1Dg inno".tiOD • .., a1ao tata the fOnt of~ new fmal 

producta. If a product innovation perfor.a _ function .!ailer to that of 

uiatinl prod\1ct., the aaalyiie o~ iaappropriabil1t, ~ icl_t1cal ritb tltat 
, 

of a proceaa tnnovation. For exa1lipla. in 'iaure D, S can be resardee! al thti 
, ' fi " ' 

8uPPly cu~e of a coav,ntlonal lood and st, th~ lupply curve of ita 
, .If 

lubatltute, the innovative lood. Thi. ana10gy will ba valid for'DOat product 

innovaUons sinee they normally rapre.eut an 11IlproV.eDt over exbting goods. - .. In rare caaes. an innovation may lee4 to the production of an entirely nev 

good for wbich there 1~ no exi.tin, subatitute (i.e. the d18covery of the 
• 

photocopyi'ng machine). Wbe~ the nft procluct fulUl1. a unique function the 
1 
> 

ent1re are. underneath the demand curve muat he considered a. • conaumer , 

surplus. Except for the .pecial condition~of perfect priee d18crimtnatlon, 

the 4evelopment of ~ whol!y new pr~ct v1,11 alway. reault in a eOMuaer 

surplus regardle8~ of the length of the patent terme Thi. potttt can be 

~ . 
deaonatrated 1n Figure D by •• aum1nS tbat a new produet 18 .aold at al unit 

pr'lce of o~nd is produced at a unit" COlt of OP. In tlie' cue' of • procea. , 
/ 

pr substitute product innovation the entlte aocial gaiD WQulè be,appropriated 

b~ the monopoly profita (P lABr2) vhicb accrue to the inventorj. An 

Inapproprlabillty problem would ari ... only if the pa~ent 'term,' 18 finite. 
/ 

Hwever, for innovations whicb r •• u1t in whoU, new Pl'&duCtl, a con~r , " 

'" 1 IUrplu8 equal ta DPtA OCCUr8 aven vith a producera Mll'plus' of PIAlP2. 

:rhus the inventor ta unable to full, appropriate the .o~!al Iain evea vith a - . 
patent tel"lll -of infinite dur~t1~' 
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Â ~ilutl condel.ration tu. the &Ml,..,. of 1nappropor1ab1l1ty 1.1 the 

. , " ' . 
pO ••• 1b1l1t,. th;*t the co.erc:1al1&.~:Loa of • product ,or proc •• ~ ~aÙ._· ... ,. 
1 o. - • ;' 

requlre the 1I1venthr to''''ka capital «qh.octitul'Q l1t n.. vlant aDCl . . . 

; • 1 

Ntce ••• rU,. be a .... d ln the bpply curv. .bown 1ll 'iaur. D. III lUeh -a . ' ,/ 
c1reua.tane •• an illventor aiaht l'''' ,l'o ••• amm •• of PIÂ1P2 per p.rio.! ~t ... 

could ineur D.e.ative .. mina. onc. invaaUlellt Cotit. -are conl1dertICI. .' . 
By the • ...:. tolten, :1nv .. tJient in DtN plant and aqui~t ... t· be COlllicj.~ 

"'. j' \ 

Ut the ealcul.tf\m of net .oe~l' banafite. , 

In cuee where the cOIIIIM!rcial development of' ~ invention l'equire. a 
T'. ._, 

tub.tant1al captt&! expenditure in n .. plaat and equlpment t the Il.c .... ry , ~ .. 
condition for a' .oei.l.,af:.n la that the preaent value of the eOD8\1Der and 

producer .urpb.1 must exceed the inve.tMllt co.t (X). In our pieviou~ 
• • .... ~1 

" r 
example of a product innOvation the folloWinR' must" hold • 

• 

• ' ~ r ) 

The condition ·for lub.idbaUcan ba.ed Olt inavPropriabi11t,~ '1. that the 
( 

$Ocial gain (consumer plus produeer 8.Jlrplua) axe •• da the uveat_nt coat 

and that' the· latter aceade the producer surplus. Thus: 
~ ~ 

.oPtÂ P1 ABPt P1AlP2 
~ 

+ _. > K > -r 'r r 
, 

In 8U1111&ry', a Pareto efficient .lloc.U.on . of resoure •• to .. laD in a 
1 

• 1 

"\ t 

( 
'...-

COlllpet:1tlv~ , .... rket vitb perf.ct cert.1tlty ca, b. achl..,.ed eitber, b,. the 

state ~U\t1n1 R & D or by ~riv.te 1tl41viduala vith the abilltr to pft'fec:tl,. 

dilcrbdnate in the pric1ng of tbe 1J:rventlon. An efficient market rallocation of 

r , 

• 
1 

. Hsourc.a wUl slao oceur ln the ca.. of a proc ..... or IlUb.titut. product ümovatiOt, 
; 1~ . 

if the i~ventor 1. Irant~ an itlf1Dit. patent t.rm. ~f the lUe of patent. are 
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fWt.a. or if perfeet~ prie ducrtalDatiotl u l'lot- po •• ib1e., the 
, ' 

.. rut-'. allocation of rUOUl'e'. to a&D will he aoe1tily .uboP'-:iul. 
, l" {' "_ 

In the •• ,c:ireUfUtaDc •• a B)ft éff!~i_t, a11oeat1~' of re.ouTce, ea:n be , 
• a 

• ffeetec! by the payaent of • nlw,.14y, ov1.nt to 'the: 1aperfect privat. 
.. • iJ -. ' --<t", ~ f '~ ~\ . 

appropriability of 'the. rituma' to 1l&D. ,~, 

: 
llilk , 

ab.tracted trOll the probl_ of riait b, 
. . 

••• uatDa ~erfèet certainty. The introduetion of uaeertatnty and ri.t aver.e 
~ . 

, .' 
!>.ha~our a6da an imt>0rtant ~11.0I1 to t~ iaaue .f, public .upport: for 

, , 

;r. ,ilqnrative a.ctivity. A fundawantll reeult obta1ned trom the conaideration 

--

~ 

, ~ .. . 

of riait il that inve.torl will alvay., choo.e to hold an .. aet rith the ' 
'; . 

least riat from a ael~tion of a~.eta· whieh ahfre" a comm'on ~ate ôf retum • 
• 

, , l "il • 1 1 

n,1I .1mply reflecu the f~ct that r~ak 18. an eëon0ll1c cost*tivhlch dak averse 
o ~ .. .. 

individualS"idll atteapt to miniJIize. . ' J. r 

" - ~ 

- ~ /ria; i8 ~~lowed :0 ,influ~ee inveat1aent decia~ons, .ù'b,aiditation 

may no 11nler be suf~icePt to induee a P~reto efficient a11oc~tlon of 
1 .t. 

re.ources to R and D. For exaap~e, prôject. ~th potentially,tiiih locial .. 
rate. of ~eturn ,may not be uQtle~t.~ by ... tbe private .. ctor if. ,they are 

con.ldered too risky. èven vith partial .ubaidization. Thi. rai ••• the 

que.tion of whethe't the ,tate abould be preparee! to inveat in tb ••• JÙ'ojec:ta 
~ ~: ' 

... in order to max:1lllize social welfar". The, solution to thi. prob1_ re.ta 
. -

- w1th'th~ .state' 8 abUity to beaT riait 4t .' lover cQ.t than the marltet~ 
( 6 '.-

" Arrow (1962) and Arrow and L~ .(1970) bav, 'rgued in favour of the . . 
, 

atate ••• um1n& • riait burina '}!'Ole. In both e...... the ar,ument 18 predieated on 
. . . i" • ~ 

th.e 1aw of larae nUllbera 'Wb.leh requlre certain •• ...,tlol\. coneemina the 
, > 

probabillty distribution of the outeome of indlvidual'1nve,taent projeets. . ~ , 

Give~ the approprl~te ••• umption' t it.1a·"lntaiaed thAt the state ~y ignore 

the rbk a .. oei.t~ vith apy.",iv. PlVjeit .. d fiuncê all p~ojecta "whue 
.... 

" 

'1 
,{ 
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The fint variant of 'the ca .. 'for tlM .t~e, to ...... â rt.k ~r1n1 

iole '11 the, pool1ila "'-t acSVancee! by ~i. 1 ..... t1aJ,ly the 

.tandard theory of po~tfol1o HlaèUOQ ~ch uiDta1ll. tbat tb. var1ance of 
. 

, the expeeted rate of retuR 0Il a port~olio of •••• u WoN outCClll4l' an 
, -, 

.e.tlIUeally lndependent frOll .. ch ot)ler approachee "1'0 .. the n""er of 

~roj.c:t8» the rtak a.eoc1ated vith 'an 1D"'e.t1M1lt 11\ D, a1qle proj8Ct , ., ..,. 
vill have a neklialb1e effeet on the average return to the portfolio • 

. ~ cODtènds tbat in this ta.bion the atat. ean effeetive1y' elbdna~e 

r't.lt wherea. a prlvau inveltor, hold1n& a far 1 ... diveralfied port'!oUo, 
,. ." 

cannot. 

The exttmt to which peollna ean ,U,minate riaIt ia 11mited -if thera 18 Jj 

~art1al eorrelation-between th~ ~tc:omea of separate projeet •• If tbe r,te. , . ' 

of return _on indlvid~l projeeta ~re partiali, eor'r.lated, ria1t" poolillS 
. 

Cab reduee but not entirely e1tminate riak regardlea. of the a11e of ~he 

portfolio. 

A seeond. althouah related argument. for atata intervention il·the coneept 

of .riak spr.adina. Ri.k spreading invol ve. the diltribution of the ri.k of 

a .ineIe project emong a very larae nuaber of inve.tor. wher ... t'he former 

argument eoneerna the pooling of riak aero •• aafty projectl in order to 

reduee the varianef! on the aggreaate rate of returo to tero. Arrow and Lind 
, 

'l..w... 

araue that the atate"holda an 11IIportan t advantag. overthe private aeetor .i~ee 
• 

it ean apread the riaIt of an,. given pJ'Oject aeroa. aIL taxpayera auch tha~ 

tbe riat borne by eaeh individual taxpayer il ;t.nliauificant. 
. " 
:;.' ''( : 

"when the ri.k. a .. oeute4., vith. a public inve.taent 
are publ1cly bom!. the to-tal coat' of rbk buring t. \ 
inllanificant and tberefore the aovernment .hoqld 19nore 
uneerta1nty in. avaluat in. public inve.taent. Thil relUit 1. 
obtailled l'lot beau.e the loverDlleDt il able to pool dat. but 
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McaUM ,the pve~t 4~trti;ât .. tlt.- rult 
.. ~t.atecJ vith ., ~ta ..,. •• larp 
1lUêer of people. lt ia the riak IfPnacJ1D, a..,.at 
of ,mftDellt ~tMIlt that"'~ia .... U.l to the 

, reau1t" '.. ' tI , 

7 

ID '0 far .. they ara atacl.tlcally po •• l)l., tha rl.t pooliDl 
. ( 0 

" .... '" 

.... 
.. 

• " \<4 .. / or IPreclina .r .... t bd' lMta challtniaecJ ou the lrouacl. that it , . , . . ~ 
faU.· to demon.trate W, the etat. i. betur equ~ to perfon thee. 
,'. .. 

functlon. than th. _rut. McP.trid.e u.,... that if pool1Aa- reclucec! or 
~ , 

el1m1.nat •• riak there 18 no, reuoo ~hY'a .. r~t lnat:1tut101l would not 
, 

emerg. and p.rf~rm thia function by asauainl an equity poaition in a 

large ~~ber of projecta. Thro~h auc:h an inaUtution the P~VIlt. a.etor , . . 
could firi.n~ social!y deairable projecta Which ~btotherwi.e he too 

. ria1cy fOY. Binlle inveatolP or fil'll to wpport. .... 

, .... 

,~.k reductlon 18 an economie lood for which riait 
.ver.. indiv1cJual. woU'lcJ he v1l11n& to pay. One 
woulcJ tharalore ~ct to obaerve the emeraence of 
an in'titut1on wb1eh, operat1ng throush' the market, . 
auppli,d ~bie loocJ. If for ~1., the return to 
all • ancl D projecta .Ire 1ndep.mcJent, an inàUtution 
vhich ha_ an equit)' politlO1l in a l.rae JlUllber of , 
project., .. ch of wb.1ch ".. in ace •• of the (J'i.k .. tree) 
.oclal_dlacbunt' rate, wuld. ccmaiatently rn~ rata of 
retum in ace .. of. the dlacount rate. la, the 
v.riance on the r.te of return to the in8ti tion would 
appro.ch ,ero. Such an ln.titutioll would find . , 
pro .. f1table to talte an equ1ty, poaitlon iD ay R aDcl D 
project vith an expeeted rate of return in .. ce., of 
the riak-fre. diacOUDt rat., ra •• rdl.a. of the v.riance. 
of the diatdbutiOl1 of lt. poeaible r.te. of return". 8 

Meretridle attribut.s the aba.nce of .uch 1n.titut~n. in the 

1Urketplace to .oral hezard probl_ and tranuction coat.. e.ch of which ma,. 

reduee the axpected r.te of return belov the riak-fra. IOc1al di.COUDt rate • . 
For txaIIPle, .oral bazard. _, follow froa the in.Utution'. ab"rpt1on of 

the ri.k ainee thi. affeetively di.oree. 1âDovator. from aa.e of the 

co.ta 8Dd beDefit. aa8Ocia'14 vith the oucca.e of their iaVentiona. 
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Diain~.hiq inee1lu.w •• for the •• dlreetl,. ~lvecl iu the, iwent~ .... proce •• 

_, adversely affect tbe e:çected rat. of retU'f'à·OI1 the "soutce • 
o < , 

a1located to 1t and· D. ln addftlori •. the riak-pool1 .. 1uC:tt';~ièm .,j, ineurt . ,. , 
, . 

jOoll1:ran.ae~ion . coat. .sabd.atee! vith tbe continuaI 1IOD.itor1tc and evaluat1aa 

1 ; 

of the projects wblch it bu taken an &quit Y poait~01l in: 'the .. e~ t'lOt 

'be triY1.a1, and a.a:1lt could recluee the expectetl rate of .. etum to a ~~ ..... , ' \ ,II. • .~ 

wbere the tnv •• taent voyld no lonaer ~ attraçtlve. 

McPetr1~ae .. iutains tqt the etau :I.e DO Ieee lUee_pUble to tbefi 1 

factor. wbieb ailltate aaatoat the ..-rlenc. of a _rke~ inetitution. 

Unl ••• the .tate can.avoid moral hazard probl ... or oper.te vith- lover 
. , 
tran,.ction cost>, ft il in no batter poaièlCift tO beu riek thau the .. rut. 

, 1 <or. , . 

Meletridg. concludea that sinee it ha. y~, to he sbawn tbat \b_ etate 

~s an inherent advanta.e in deal1na ~th th .... ;problema. tbera ie no 

justification for tt to IUpport project. Wh1ch the private ,eetor will not 

aupport on aecount of r1.k con.ideratione. 

" AIthoush tbere ie no real ba,ia for c?a1lenatna M~retrtdle'. contention 
• '.' 

vith regard to moraf bazard., there 1. rea.on to,que.tion hi. pe.etm1sm 

. conceminl tbe ability of the .tate to operat. vith lover tranuction co.t. 

than'a market institution. lt i. poaeible that, ,ivea the .tate'~ exi8t~$ . .,. 

aet1vitie. and inatitutional infra.tructur_. it .. y aehieve lover 

incr~tal ada1ni.trative co.t. in riak poolina '&Dd/or apreadtna. ~or , . 
example. the qtata lIIIly realile eCODOIIli •• of .cope, in effect joint . . , 
production, by allocatin, the re.pon.ib1l1~y for mon1torina and 'evaluatifta " 

~ . 
projecta amans asenei.s .uch al tb. Depart.ent. of Induetty. Trade and 

eo-erce, P1nane.e and Science and Tec~lolY wbich have already beerl , 

•• tabl1&hed to perfol'll .1a1lar tub. Althouah th1. rema:tn. an Ull~ttled .i.aue. 

i~ 11 at "lu.t PIau.e to argue that riak beadn, int.xv_tion 18 
1 , 

jueUff.ed on the bub of lover traneactiCIG .c:o.ata l« the' etate. 
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'o11.cx !!al1éat1oy f~r the t..U !pel Type' of ttate Spport. 
Por 1 âbd R ' 4 

the apprapriate l .. al of .tate euppori for 1 .ad D prej.ete d~ < 

, ' ' 

ehiaUy on vhether :l.1ltarvftt:l.on le j\l8t1f:l.ecS ~lely on' the bal1. of privat. 
( 

1napproprubility of the ratunra to Il and 1) or whet'her lt 1. alea b .. ed on 

the .Clate a.a.ing a ~ ri.k be.rua role. Mc!'atri4ge propo.e. the folloving 
f' 

guidelin •• for .ub.idy .i..pport which 18 ba.ed 10181y on cODIIU.ratlon. of 

_erfect appropriabll1ty. MeP.tridle'. 1104_1 i. predf.cat~ on thr .... rltar 

etated aaauaption.; 1) the rat. of coat reductiOll, in a a:l."en 1rldu.u.,. :1.. 

a po.lt1ve funetion of the l'_lOure •• ' alloeatee! to R. and D in that 1n4u.try , 

2) soei.l benefitl are positively ~elated to the rate of co.t r~duet1ODt and 

3) there ie a finite patent ten on aDy ln"'el\tioa wbièh relUIt. from R 

and D illve.tments. G:l.ven thee ••• aumptione it 1. po.lib1a to cletel"lll1ne the 

'9c1al1y optimal .ubaidy for elthar .." 1nve.t~t in a dna1e lt ofDd D 

'projeet ,or for a coutinuou •• tr ... of Il ana D Utve.~t •• ' Let ua fir.t 

cOn.lder tbe discrete ca.e of 4ft lndiv1du.~ R and D projeet. MeFetridae'a 

. ru1e for determinlns the soeia1ly opt11lal 8ubalcly ia 81ven ln equadon 1. 
\ 

(1) l' - G'i > u ::. B' - G' 

where u - the present value --of the opt1aal aubaidy 
glven for a .pecifie a and D p~ject 

8' - the preaent value of the R and D eoat of the ?ro)ect .. 
c'- the ,present value of groe. private benefit from the projeet 

B'- the pre.ent value of the gro .... oeial benefit fram the project 

Equation 1 stat •• that the government ahou1d aub.ldize the.differenee 

betWeen the proj ect t a eo.ta al\d private ben.fita up to a IlUm. .et by the 

dlffer~a batween gro ••• ocial ben.f~t. and aro •• private beneflta (0'-.'). 

Witb ra!P8ct to Dialram D, the ..xt.u. .ub.idy la l~lted tO the difference 

-
---

,~ _____ '--,..,..-__ ._=_ ........ ,,~*._ ...... .,.- _~_ _ ........... _r_~ __________ ~ 

·~-I 
t, 
1 
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Th1. rul. implie. tbree con41t1oD, for 

subef.c11Atioa. The flx.t cOtld.itioD 18 that the Irc.. "da! belleUt. 

, frOll the pr"oject ~e .. d ·aro ••• yate __ fit. (l" ~')' In tbe prllVi~u. , . 

. . 
appropriability probl .. and thue, DO 'Na1. for the ~t of a .Uba1dy. 

In c •••• vh.re aublid1zation 1 ... nant,d, the .. cODd COftdlt,1on 18 tha~ 

the aise cff tlle aublidy abould DOt aceed the d1ff.rence between tbe project'. 

coat and the aroSl, prlva:. ~f1t. (u~ ~Tbl. eoa(tne. the eamina' 

on the re.ource. alloCMed to R and D to their opportUIÛ. t,", co.t. 'inally. 

the INb.idy ebould not exeeed the d1fference betweeD aro ••• ocial benefit. 

aDd gro •• privat. benafite ( u ~ !'-G' Ot iD Viaure D. u!. ABC). If tlte . 
,.subsidy exceeda thia liait it wouid indue. an overa1locatiOn of re.ourcee 

. 
to the R and D proje~t which would bave the effect of reducins national 

income •. The incame loe. ~ld be equal to the d1ffer~nce between the eOlt 

, of the project and the social beneUts ref1lting fro~ 1t. 

Tbe aame principle. cm be appliecl to the ca.e where the taU of co.t 
. ", '~ 

r~duet10n 11 a continuoua function of the re.ouree. alloueed. to R and D. 

Bow.ytr, in thia instance ft are concea:1led rith marc1.Dal CODd1t10tW.""J 
<t .. 

When applied to the continuoua case, u i. the aptiMl "rainaI aubaldy 

or the present value' of, the eubeidy paYMDt in tel'lle of clollare per \II1lt 
. 

of cost reducti011, g'. 18 tbe preeent value of the 1. end D co.~ of an 

ad:c:l1t1onal unit of coat reductioo, G' i.'~~ainal >p~ivatt: ben.fit 

or the pre..-nt value df an addltional unJt of iDe... vb1ch accrue. to the 

prad .... f_ aD odd1tlpaal 1BI,\~ of coot _U .. , and .' 101 t/:., pr_t 

value of the IIIIlrglnal social btrcefit arieiDI frOli an add1tional unit of' 

COet reduet1on. Other tban maxi1ll1li11l eocial ~f1t. at the ur,in 

inauad of GD • per project ba.t.. the rul .. for eubaUl"tion r.ua the 

I&ee. 

t, _ 

r 
1 
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The Mer.trid.. frlllltW01!"lt) in .ff~.et, ~1 •• out the .ubaldiaation' of 
~ ' .. 

projeeta wbieh the .. net will DOt' ~ becaUM of riait eon.Ueration •. 

lt baa .~ ~ InIIse.teeJ bowver, tbat the atat. UY' ~le to operau et a 

, ~' 
lowar 'd:leeOUDt r~te tba the .. rat ad auppott riakin ~rojecta. The 

~ ~ 

.-
'lnclualOl\ of ri.k bear:l.na iDtervet1.Ol\ doe. Dot ttae4f alter 

J ... ~, ~ .. 

MeretrUle ' 8 .eubs1dy auiel.H.ftA. b\lt lt 11 affect thé t~"d 

. \ 
diatinetly ..p.ate probleu 

leve! of IUPPPTt lovermaent .. y provic1 •• 

lnapproprlabll1ey and uncerteinty a 
hl!' \ 

whleh evolte differeut polier' re.ponaea. In reaponae to UDcexainty, 

the Tiak bearins argument eUp_Itll that the l'tate aal\Dle an equity 

pO.8ition (or provlde loana) in the project8 1t aupporu wher ... the 

lnappropt:1abi.l1ty problem eâlle for direct ~ubt1d1z.ation. Thus th~ • ., ~ 

islue 18 "IlOt 81mp1y the level of aupport but the !n! of aupport which le 
. "~ 

,required 1'0 •• eh case. Sinee both faetorl are typlcally pre.eut, a mu of 

~pport iu.tru1IIents i~' eal1ecl for. Govemmet:lt 11181 ,provlc1e aubl1~le8 10 that 
, ~ 

the expected private rate of return on a 80cia11y deè'lrable project 18 
" ,. 

podtive. In addition, the atate may aet an an lnveator and ... ume an 

equity position in, the .ame projeet ta &ic1 the firm iD buring riek •. 

Although thi. will not affect the aize of the .ubaidy given to Any one , 

projeet, it ia l1kely to iller"te the n_eT of projecta UIldert.ken in the 

privat •• ~etoT and thus enlarae the "pool of projecta whieh .; bec~ 
~ 

elisible for aubsidlzation. In tbis manner atate ;1.nve8taent will indireetly 

ra18e9the algregate level of 'aublid1ell glven in support cif private aector 
~ 1 

" 

Il and. D. , -1 

Fptdp. 9wJ!erahip and Public Subddiea 
~ -. 

la. que.ti& of pa;t1culà'r reLlnTance to the Caruadian electronica 

lDclU8try'U Whethar or DOt th. l0V8ruMllt iD .".Utinl .uba1cli.~ éhould 

1 
! , 
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the coœpell1na arpment thataltboulh tbe .oeial btlDeflt UluSer 4011Ut1c 

~er.1i1P i. sreater thau uacler fordan oWIierah1p, the "raina! 8geial 
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ben.fit re.ulttDl from the pa,..ct of a .ub.ldy 1. the .... Telardle.. of 

the nationality of the reeeipient • 
\ 

.. ~ '" 
Where the riaht. to the ~tion are dODe.tically ovned. the ao~ 

benefit from a coat recluclns ~aticm b the lUIl of the priva~e ben.Ut 

'. 

plUl the !ncreas. in con.-uaer surplu.. Bowever. if the pdyate benefit accrUe. to 
, 

fore1perl lt can' no IODaer lie cOD,llclered part of the .ocial lal frOll the 

invention. tt ie :l,n.tead • cost which reduce. 

foreignere have a daim on damestic good. Ind .ervlce. aqual to the 

of the private benefit. Thu. the .0c1&1 benefit re.ultina from an 

innovation wlll alway. be greater if the ri.ht. ta the inTention are 

dome.tica+ly ~ed. 

The eame however, doe. not hold for the .. rsina! .oçial benefit 

created by a 8ubsidy. The value of the 8ublidy il the opportunity co.t of 

the additional re.ourees aUocated to 1. and D for the reaUz.tion of ,the 

privately inappropriable con.umer .urplu •• Slnee none of the iner .... in 

BOcial benefits createcl by th. sublidy accrues to the ownere of the R 

and D resources. their nation.lity i. of no con •• queue •• Tharefore on the 

*rgin there are no ground. ,for diaeriaiDatina lfetVHD fore~-ovnec! _ 

domestieally owned firas. 

There are ~ver. ground. for .crut1n1z1n& the .ubsidy reque.ta 

. , . ~ 

of fore1gn-owned f1ma IIIOre thorou,hly ainee any IUb.idy payaent in ezee .. 

of the opportun1ty cast of the additional R aDel D reaoure •• is a eo.t wb1ch 

reducee net so!1&! benefits in C.anacla. Tht. do •• Bot .pply for dOlDllt.tie 
"'. 

fiX'1U altbough a payment above the opportua1ty co.t would be undelir.ble 

fra. a dt.tribut ion .tandpoint. The nead for greeter scrutiny of the aub.icly 

reque.ta from foreian-owned fir1U 1a retnforced by • number of -.piri.cal 

i 
• 
" 

• 
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ob .. rvatlcm. wh1êb au.ieat that alt~t tbey ap. 1 ... on 1t and 

D iIl &anacla tban dOMIUCa11y 0tMed flru, tbere 18 a araater probab:Uity 

that they will both apply for and rec~lve a eub~ldy9. 
, . . 

Ev-lcltrOc:t on the Soc1àl aDct Privata late. of Ratura to 1t and D 

A central "lIUIIption underlying th~ prev10ua dbeu •• ioft on .ub.iCly 

poliey i8 that the social rate of retum frolD R. aad' D axceads the private 
r~ 

rate of return. Thilt't&8atœpt1on 1 • .,upported ~ a nuaber of .tudies in 

the U. S. which indicate that the sod"l rate. of r.turn from R. and D 

are very high cOIIlpared ta the private rate of return on both Il and D 

• and other privately held aS8et •• Although no eattmate. of this sort bave 

r 

f 

been made in Canada there i8 no a priorl reuon to a.sume they would d~ffer ( 

significantly frOm tho .. .ade ln the Unlted Statel. Therefore a b,"ief ~ 

.\lDllllAry of the American findina8 seem. appropriate. 

Mansfield et al. (1977) caleulated" social and private returna on 17 

industrial product and proee •• innovations by U. S. cOIIPaniel. The author. fOUtJd 

that the average .ati1Uted .ocial rate of nturn wei about 56 per cent which , 

they oonsider a lover bound. Thie compare,8 {avoura~lY Wi~h Grilichel (1958) 

finclina that the :luternal 80cial rate of rettrn frOID the developlHnt of hybrid 

corn VU 37 per cent. The private 

innovationa but the average 1 25 per 8Ub.tutially below the' .oeial 

rate of return. The authors point out that in 30 per cent of the casea the 

private rate of retul'll wa~o low that vith hinddght no 'f1l'11l would .. e 
" ( . 

undert.ken the investment whereaa the. aocial rate of returtl froa the 
-_/ 

innovation was .0 h1.gh that frOil ~iety'. viwpoint thi. inv •• taent .a .. 11 

wortbwhlle. Mansfield _nef a.sociate. attribute the difference betWeeD the 

loeial and private rates of retùrn to probleu ,of appropT~bllity. Thual they 

Und th't the difference 1.. large.t for the IIOl'e iIIportaDt lmaov.Uona for 

vbich the ~laion to iaitate ta the ar_test aà for tbole 1a1tatioU 
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tbat cau he ~tatecllaO.t éb .. ply by co.petltor •• 

1 
ElIm.re Mauf1eli et al. .aboratea ôa the •• f:1llcl1ll". Aecordiq 

.-
to tbeir •• timat.. and le.. e1aborate one. ade by other. auèh aé Minaaian 

l' 
(1969) "1 

\ . 
and Terleekyj (1974) on the rate of retUrD to Il and D. lt Çan he arlUed tbat 

there 11 an undeÛnve.t1Dent in eivi1ian teclmo1ogy. Althoùah th1.. ma1 be 

int'er.preted a. a calI for greatar gove~t .upport for 1. and D and 

\ 
innovatlve activity, the Author. are unc.rtaln about the effectivene •• of 

sueh intervention. Our .findina' _nd thoe of MeP~tridga, Porter anel llev1tt 

provide .0IIle empirieal ba.i. for Manafielel t. pe.,WIlI regardins the impact 

of gruter support on private lt and D expenditure •. 

Of particular intereat to thi. Itudy il an attempt to e.t1mate the 

social benefits from innovation in thfe1ectronl'c.8 _iQdustry. Wilson, 

, .' Ashton and Esan (1980) e.tillat. COD.8UMr .urplus ... oeiated vith the 

develop1Dent of MaS (metal-oxide 111icon) dynamic RAM (random accea. memoty) . 
chips in the United Stat .. between 1971 and 1978: 11)e, asaume no change 
Il 

in quali\'Y, no .hitts in d_nd, and no 8isnif1cant income efhcu aU of 

which allowl them to in~erpr.t the annual lale. of- produeera a. point. on 

the Industry' s demand curve. (They calculate a very larle' con.\lllHtr IUrplu8, 

$300-500 million, which they con.ider a C011servat1ve estlmate. Althoulh 

no attempt 1a lllà'ae to dlltingullh between .actaI and private rate. of return, 
~ 

the authors suggest that moat gdns vent to con8U1HrI line ••• lTpetitiOll ~s 

intense durlng this perlod. In th1s respeet the reaults are consistent vith 

tho.e of Mansfield et al. and others. 

The Determ1nanu of Innovative A1tlv1ty 

Although tbere are conceptual and meaaure.ea.t problema a.80c.1ated . , 
, 

~th ~ovatlve act1vity, ~here 1& a genera'! eon.ensu. tbat the incidence 

of innovation 1& positive1y rel.ted to 11 and D expeoditure (Terledty j 1974 t 

Manaf1.e1d 1917. and Gr1l1chea 19S4. 1910). On th. baa1. of theN f:l.ladiDas 
1. 
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. ~ 
it".é ... rea.oaable to uae R and D expeaditure .... proxy for tnDovative 

effort and to focu. on the determinantaof tbo.e ,expeadlt.ure •• 

'Most 8tudie. of the deteratnant8'of R and D expenditure or R 

ad D inten81ty (expendltur~/ .. l ... ) have c0ll8ideree! tira 8ize, 

market éonc~t~tlon. sovemment eubeidi •• and OWDer.h~p (foreisn v •. 
o 

dome.tic) a. èxplanatory vari~ble.. We vip conddèr lIOIIe of the aenera1 

findinas regarding fira size and~"rket concentration and then conaider 

etudiee on a11 four variables ~clud1nR our own wbich uae canadtan d4ta. 

There are re .. ons t9 support varying ViewpOint8 on the nature of an 
• 

ionovatively optimal market atrutture. AmonS th08e factors which faveur 
'./14 

larger firme are the rillt aaaociated vith innovative activity, economies of 
/ 

acale in R and D, and better acce •• to produèt markets. 1t may be argued 

th.t large firme fac. lower rialta in innovation through greater 
,!' 

, ,. 

divaraification and are tharefore more villing to undertaka innovative activity 

than smaller firma • They may al.o be able to conduct relearch at lover cost 

since there may be ecoJomies of scale a.80ciated vith existing R an~ D 

facilitie •• Laat1y. larger firmé vith .market, power lIUIy have important 
-

advantagea in marketing 'à. producta and tOO. are more sd;'pt st ca.aercial1zing 

innovation •• 

On the other hand, amall firme are often .are flexible and reeponaive 

to the potential of an innovation than large firas. It may alao be true 
io 

that in ama11 firm. the relatioa,hip, betveen the marketing a~ resurch ataff 

ia lesa encumbered by bureaucracy which, according to Mansfield et al (1977>. 

increase the probability tbat an innovation will becomê a profitable new 

proces. or" produc.t. Similar1y. Wil8On, A.hton and Elan (1980) found that 

size va. often an 1mpedilleM- to innovaUve activity in the dlDiconductor 

industry beeause aize and 1nflexibil1ty ae_d to go tOlether. Th ... 

aentt.ellta are alao aharad by Ti1too (1972) who bas streaaed the t.pDrtanee 
, , 

of a competitive market at,ructure in the rapid rate of iImovat1on iD the 

• 
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tumina to t'hep ...,,:trleal warlt, there 18, lUtt. npport fOT tM 
, , 

S&umpertettan hypoth .. :t • .tbat Il aD4 D iDteuf.ty iller ..... IalOtOft1cally - . 
?­

vith' enh.r lira ab. or .. rltet coaeentraUon. lt .... 1Datead tbat 
1 • 

bath innovaUonal .ffort ad output iuer ..... vith firm. .ize up to a 

certain point and then remain. con. tant or d •• ra.... a. tira .ile iDcraa ... 

(Hove and MePetridge 1976, lamian and Schwartz 1975). 
, 

lta1Ilien and. Schwartz have found that th. relation.hip b.t1rHIl i1Uloyat1v. 

effort or ôutput and market concentration ia no ~troDger t~ it. r.lation.hip to 

fin rize. They augge.~ that Il and D ie nonlinearly related to Ûlduatry 

cqpcentration. Thi. viewpoint ia a180 held by Scherer ~ eftvi11on. an 
:" 

optimal market structure conaiatina of a .lx of ... 11 fira. which wou Id supply 

the new ideas, a c?re of medium lizad firme to develop the.e idea. into 

marketab1e proces ... or products and a fev 1arae fiI1U to t.tte on meaa 

projects. lhts tmpl1e. that, at le .. t in the U.S., ... *et .tncture aidvay 

between monopoly and perfect competition would lener.te the hi.hel' rate 
1 

of ionovaUve activity. Althpugh tt b difUcult. to draw lIOre concret. 

inferencea from the ~iclal evidenee, it ••• a ufe to ecmelude that a 

po1icy-which promoted monopoliea or tight olilopolie. wouid be Uftlik!ly tG 

inertase lonGvative effort and output. 

lt h however lelit'œte to que.tion vhetMr an lDD09atively opt1aal 

market structure would dUfer in Canâda fra. that in the United St.tes. ,. 

For exemple, Scherer'. conception of a medium si.ed fir.. in the U.S. context 

i. roulhly equivalent ta Northern Tel.com, by far the larseat eleetronie. 

flm in Canada. SiJailarly, _11 finu in Cana6~ .re by U.S. at.nc1ards, minute 

if not 1Il1cro.copie. Althoulh then 18 no el .. r eut ...... r to thia quesUon, 
~ 

it can be .rJUed that in relaUvel,. .-11 eountritl ~h a. ca"a, the 

1000raaeot would have to a •• u.. • lar,er role than it wou1d iD the UDited 

Sute. for fbe ao-called .... project •• " .AIl ....,le ~f thia ln the el_troaie. 

, ' 

, 
t 
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in tbe 4 ... l~t of Telldan. , l 
• Aftother factor eoa.cmly 1.nVeatiJ&tecl u a cle'end.DaDt of 1DaoYative 

aetivity ia ownerahip. lt ta ndely he1d cha_t, iD tbe proc ... of ,loba1 

ratlOD&llsatian, au1tlnatlcmala eantraU ... RItD funet,lon. in Ç.he. 'laboratod .. 
• d 

of the parent firme AccordinlY, one miaht expect foreip-mmerahlp to 

have a neaaUve influence on ty 1.."e1, of a ~.id1ary' s UD axpendlture. 

Tht. bypotheda ha. been widaly eonfirlDed 11\ a agaber of relre.aion teetl 

wbich .... ur. th. ÛIIp.ct of fore1.an ownenhip on UD expendituree vith a11 

other relevant. variable. beld con,tant. 

There are two implieit behavlour.al •• aumptiona ~h unde,rU.e apirieal 
qj' 

inveltlgations into the influence of fo~,lgn ownerahip on k&D expehditures. 

The) fint .a.umption la that a foreign-owned aub.ldiary' 8 UD effort 

can he meaeured by the &BOunt that it ita.lf .penda on UD. This .ff.ct~ely 

preeludea the poadbllity that a eub.1d1ary lIight have iU parent firm ~nduct 
UD work on lts behalf. If thia vere thé ca.e the aubdd1âry'. ow levaI 

of R&D .pending would not aecurately refl,ct the full estent of it. 
1 

" 
UD involvement and the regrea.ton coefficient wOuld he n ... tlvely bia •• d. 

Â aecot\ld and perhapa lIOre aeTioua .aaumption c~c.~. the caua.l l1nk 

betveen •• ub.idlary'. R&D effort and ita techDololieal perfoTW*Qce. 

lt is noraal1y ••• umed that the fruit. of lDDovatlvê aetlv1ty are r •• ped 

by thoN who perfora thl. activlty. Thua there ta canetera that if foretgn-

owned eubaidi aries- do not engace in un they are unllkaly to ,aln the 

opportunity to produce tnnovaUve produeU and thui contribute to the econOllic 

growth of the hoat country. Bowever. the preau.pt'1on that the 1I&nufaet\lr1n& 

actlviti •• of a foreign-ovned .1lbaidiary are related to tu lt.&D effort 18 

aubject to an Incr ... inJ amount of COQtr09.r~. For example. Cordell . 
-rpe. tbat MD, 1IUlt1Datloaala oraani.e W 0Il the 'baal. of an interd-ependent 
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1Ul1:work ~f t:Du'tI\4ld,OI&Al laborator •• ft1c~ al'. l1nUd tOS.ther by 

funetioDal ta.\.. The UD vork leadlD1 ter a DeY produet _y typicaUy 

he .pnad. aero.. a 1l1.iabér of interD&tiODal laboratorie.. ..ch work1aa on 

a 8J.Hlc1fic "cUon of the pro~.et. More<nr*r.. the type of BD projecta 

Ulldert:aken Dy a aubaidiary .Y J'Oc he at .11 re1atecl to the t~. of 

ptoducta wh1.ch lt mamafacture.. TIlt. will oftb De the ca .. _ ~en th. 
F 

&&D departDent la adainiatratively autOft~ from the lodat mAna, ... nt 

of tbe .ub,idiary and reporta directly to the par ... t tint. 

An outatandins exaàple o~ thi. type of or,aniaatiooa1 behaviour 

Within a multinational i. cited by Corde Il vith re.pect to IIN'a 

developœent of lt. 7722 audio reapon.e unit in the .arly 1970'a. 

''To iUultrate, let me cite the biatory of th 
IBM 7722 audio re.pona. unit whlch l, uaed in voice 
• .ver back applicaUona. The or1sinal id.. caae frOll 
our Zurich Je ... rch Laboratory, fea.ibi1!ty ... proven 
in our German Developuaent Laboratory. The actual procSuct 
.a d .. eloped in our French Laboratory .œ the end 
product il nov .-nufacturea in our tin,.ton, New York plant. 
Tbe proarllllliins support' for thi. ..chine had to he includad 
in an overall prosr_inl pactase developed in our Br:lti8h 
laboratory" • 

(KT. ,'Papo, Director of Standard, tBM World Trad. 10 
CorporatiOil. Reuareh KaDaSeaeDt, J",., 1971, pp. 19) • .. 

- . 
The relative .... by 1llich teclmol.oay ean be tranaferred v1.thin 

a multinational Hra, and tbe integrat" nature of Ua UD •• ta'blia~t:.t 

eaata doubt on the trad1tiona1 linkaie betveen a aubl1diary'. bD 

.ffort and ite. techno10gical p.rfo~e. The fact tbat aoae or all of 

the It&D work for an innovatlve 1004 11 condueted in one loeation do •• not 

D*ce ... rlly 1mp1y that once developed, tbe produc:.t vil1 be lIUlufactured 

in tbe ... location. Conver.ely, effort. to .ecure a "sr .. ter ltAl> pr .... c. 

by foreian-owned wb.id1eri •• in ~d. doe. not parant .. tbat r.lIlÛt1.fta 

innOYationa vill M -.nufactured ~r.. ln vi." of theae cOll.Uerat1one 11 

-1 be proviato.11y ~ .. tbat: sovermDftt eoaCet"n8 onr the 

techlltolo.lcal perfftMllM of foreip-ownecl eu1t.t4iar1ea 1IiPt .,. bee' 
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î , 

for 'Caucliaft p).ant. a. oppo.ec1 to poUela. vh1ch foeu OB i~rea.ma 

R&J) ezpenclitun pU' .e. 

ECODOIIletric etudi •• on the effect of lovemment eupport on R. dd D 

apenditure. iD Canadien ~ndu.tt')l' have betm undertak.eu by B.owe and Mel.trid,. 
, 

(1976), Porter (1980), and Beu1tt (1980). A com.on findtal i. that the 

•• n.itivity of private a and D expendlturea ta public arent. varia • 

• iga~fiC&ntly aeroe. differant indu.trie •• 

Hove and Mcletridae, axaalnlna the .lectrlcal lood., ch~c~ and 

machinery .ectora, find that vith t~ otber relevant det.rainant. of 

1 and D he~d eon.tant." the value of lovel'Dllellt Branu received by finu 
f 

bad a slanifieant1y politive influence on the DQUnt of self-financed R and 

D und~rtaken. Thil re.uIt va. obtained froa a relre •• ion analy.i. which 

calculated thé ela.tielty of firae' R. and ~exp*Ddituree (net of 
. " 

aubl1diea) Vith re.pect ta gove1"ltlDel'lt ''l'DU. An elaldelty Ir.ater than one . ' " 
impl1ea that the receipient of airant increeaed lte .. lf-finaaced lt .nd 

D expendlture by an amount greater than the euh.idy. If th1. elaetielty 1. 

arùter than .ero, but 1~. than one the eub.Uy will have tt,. effeet of 

Iner ... ing private1y financecl 1 and D out~y. by an -.ount le.. than the 

.ublidy. Th, IlUbtidy vUl ~e no .ffect on ,the 1nel of pri"ately _ 

finme,ed Rand D expeoditur.. if th. .1a.Ucity 11 '.1'0 whlle a n •• aUve 
, . 

elaetieity indicatee that public arant. di.place priv~ fund!Da. ~.r, 

a. long AI the ~.lue of the ela.tic1ty of f1l'111' 1 uc1 D expead:1tur •• wlth 

rtlpect to 8Ub.Uiea il ,r.ater thall -1 the .ublidy will 10er .... the 

total value of rtlourc •• alloeated .. R. _ D. 

sinc. the voalue of the .ublid7 coeffie:1eat va .... er fe>ua4 to he 
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"the 1DceU". ,tenu ara neot 1,,1, diç1adra, 
private f... Our re.ulta !api, tut. .t th. 
very leut J the aubaidi.. have tb4l affect (1)f 

_ incr ... iQa by the aeouot of th. Rb.id, tbe 11 
".lue of r •• oure.. al1ocat~ b, eoc1ety to·R and D". 

The e.tt.&ted el •• t1ettie. ".l'iad .isnif1cently aero.. ..etora 

_d in one e ... b.tween dometicaUy owned and fore1p-owned fira. For 

example, the el •• tieity va. foûnd to be greater tban ~ ImOng'da.eatieally 

OWDed firme in the eleetrieel 1004e •• etor. Th. el •• t1elty vae le •• than 

one but greater than zero for foreign-owned firml in thi •• ector. The 

coefficient of ~ and D ince~tive. ln the chemical e~ machinery .ectora . . 
could not be .howo to b. algnifieantly dlfferent than zero. Thue the 

re.ulta ~~icaté that the atimulative effeet. of eubaidi.. on Rand D 

expen~iture. varies,sigdifieantly be~en difterent industrie •• 

Porter' •• tudy ta of partieular int~re.t becauàe, unlike other etudies 

reported here, aame of hia relres.ions embody an att.-pt ta eoatra! for 

"ariations in technologieai opportunitv acro.s indu.trie •• Thi. i. done by 

exam1nlnR for each of 84 three di21t canadien industrie. the 41ff.renee 

between R and D intea.ity (R and D/ealea) lD tbe canadian lDduatry and that 

m lU matched Ameriean eounteTpart iDduatry.. In tbo8e rear ••• iOll. v'bieh 
.' " 

do coatrol for technologie&1 opportunit)', he find. that the vartable capturing 
" ' ... 

the percent.ge of Rand D outley. flnanced by lovernmen1 la a .1anificantIy 

nelatlv. influence on th. R and D lnten.ity of the indu.try. Porter 

conclud.. that eltber the Canadian .ubaidy actuelly diecour_l.e land D 

in industries Where lt is hilb relative to n.s. indu.trie., OT in, thea. 

eircu..tanoe. it i. acting a. a proxy for a poor da.e.tic industrial eavironment 

tbat 1. DOt co.pletely captur~ in th. model. 

l.-1tt links the effectiveae •• of aovern.ent 8Uba1dy proar... to the 

bebaTioural r •• pOl1." of individu&! Uraa. Be po.tul.te. t"o polar type 
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• 
of nljxm... t~ 'ov;tarDMllt ,rut.. Olt 00.. ext:r ... are f1rM ~1eh an 

" ~ 
cUber , •• rdl,. 1.dWVar. of .... ilabl. proar- or are ltO coafuae4 about 

, 
el1l1b111t,. r.quiremaatl that. th.y c~.t.l~~1tDore the po.11b111ty 

of reeetvini a Irant. 'rh ... fima, wbeD alVfID ,rau. treat them •• 

w1ndfall aain. &ad are referred to à. 'radieal windfall.r.'. .B':1ne. , ' , 

theae tira.. draw:up tbelr Il and D bUd,eu on the a'lJ\IIIPtloD that they will 
J 

receive no aovernaent aupport there lboul~ be no .1anifie~t relationship 

bet:ween the percent... of the1r 1t ad D outlay. filWll'leed by lovera.eut and , 
• 

the level of R and D und.rtaken. At the other extr ... are firma which are 

sa 1nttmately aequainted vith gavemment grant progr .. a that they 

eonsciously adjust their 1t and D activitiea to take maximum advantase 

of these grants. In the ca~. of 'perfect re.pondera' there i. likely 

to be a very strona po.lt1ve relationahlp between sovemment support and 

the firm'. own R and D .xpendltur •• 

• 

Bewitt's analyaia auggest. that there il a market failure whlch ari.ea 
i .,. 

from iIlperfect information eone.rn~ grant prolums. lirm, whieh bave 

greater aceea. to information on Irante are better able to .. ke u.. of tham 

than 1e.1 informed firaa. There may alao be leamina .cooo1I1 .. in the 

proc ••• of applyina for granta wbich would relnforee Bev1tt'a contention 

that tblre are dUferenee. l'tt re.ponder behavlour. If the •• eCOIlCIIIie. 

are pre.et'lt, fiz:ms vith the 1lO8t cUlllUlative .xperience in deaU.na with 

gov~rnment R ~d D eub.idy prolram. are likely to he the .oat eucce.aful 

grant applications, notvithatandina objective cpnaiderationa of worth1n •••• 

LearÛ~ econoaie. in grant .p~licatione .. y .l~ be indU8try specifie. 

• 

in which case tboee ~ndustri.s wblch lm.e the Ireat.st experience in IIOlielt1a, 

1t and 1) aTaïlta will eOllllll&lld an acIYde.,e in obtaining eubeidiee. lÎl fact, 

Hewitt'. tmpIr1ell reBUlts are conai.tant with thi, interpretatloa. 

IIew1tt' .. -.pIr1cal work iAve'tlpte. the det:e~ta of 1. ad D 1a 
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tM ..... tbr.. 2 "tait 8itf!tor. CO\'-ered 1Il the ... lOCI Mc7etr1d ... tudy 

.. vell .. OM tbree citait 1D4utl'1.cc_mlcatlon .tPllftt (SIC 335). lt 

.bould he not.d that SIC 335 encOlllp..... the telec~cat101l and 

co.pcment. _b-aaclora of the .lectronie. :f.DdunZ"1. Tht. SIC i. meluded 
~ . 
• • .. J 

Ûl tbe el.ctrical ,00<1 ... ctor ln both the' Bev1t;t .nd 80we and Mel.tridg • 

• tudy but i. al.o .lE&1Dineci .ep.r.tel, by Rewitt. Heritt Und. that th. level . 
of lovernaent Mtpport va. a .1gnif1eaDt~y' politi .... ,influenc. on It and D 

ln the electric.l fOOd ••• ctor add ~'JIC 33' (re.pond.r ~.haYiour). altbough 

th. rate of inere ••• 111 R and D diatn1ahed a. th •. ln.l of .upport incre ... d. 

Sub.ldie. were ineff.cUve in .timul.ting It and D in th. chem1cal and 

machinery •• etors. 

Rewitt 'UU •• t. th.t in ord.r to IIl1nim1ze future r.dical winc1fall 

behaviour and thu. lmprove the effeetlveneas of sovamment aub.idie., 

gr.nting agenei'i .hould attempt to keep .liglbillty r.quirement. .tra1lhtforward 

and to chanl' tho •• requir.entl •• 'lnfr.quantly •• po •• ible. It 18 tentatively 

auag •• ted tbat unconditional tex rellef (t~ credit.) may be • mor •• ff·ctive J 
instrument for at1aJlat1n.g R. and D than arat pro.UII •• Thi. follova 

from the perc.ption that the potenUal .U .. ulative effect. of such prolr ... 

are dampened by the fact that a11 firm. dq ROt po •• e.. adequat. informat~ 

about th... Bowever, it ahould he notad tbat tu cred1ar. DOt readily 

applicable to" ."caee by ca.e .ppro.ch. It ha. been enlier d~trated 

that the 81z. of the .ppropriate·eub.idy an4/or loan or .quit, iDvestment 

will depend on th. ~cted co.ta. ben.fita. inappropriability and riaka 

of each pro.pective proj.ct. lt ik difficult to ... how th ••• criteria 
t ' 

can he malnt.ined if .upport II ba •• d on a atanclard ta èr.d1t wlUcb 1. 

app11ed univeraally to al1 pr,"vately finaDced" ad D expenditur •• ~ , 
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'lb! Dtta!JI!f!!t. 9f lIrD IpeUM Ûl tht Ttltcs-om,'Ueu ad 
9glpcœ!9ta ,hb::Séctna 

Ua1a.1 data COIIIIpila4 by an leoftoIde CouDd1 of Canada auney of 

1QDovative behariour allOns Uma c:laa.1fied in SIC 335. a naraeetOll 

anal.ye1a vu UDdartakMl of the deteZ'1lil\ante of the levai of Uraa' 

12 UD outlax8 • The clat a , cOIlllatioa of a aMpla of 57 firu, perm1tted 
...." 0 • , 

teatl.Dg for the following expUbatory variabl .. ; total Nle. of the 

fit'IU in '1978 (SALE'l'18), the aquare of total 1&1.. (SAIBSQ), a' d..,-. . 
variable equall1ng one for forej,ga-cnmed tir. AD4 .ero otherv:l... (lOR.GIKlIW). 

the percentage of lundi spent on MD (for the innovations reported by 
, ~ 

the U.~ in the Eec .uney) wblch vere financed intarnally or b, a 
) 

parent Hm. (INPARFND) t tbe percentage of funds .pènt on MD financed by 

lovarnment (GOVP'UND). and tha Iquare of the latter COOVSQ). 

The model W81 teated for hetero,cadi.ticity of the fora: 
V 

whe!'e u
i 

1. the diaturbance tarat and tba aubacript i denote. the 

obBervation corre.pouding to the l th firm. IL Goldfeld-Quadt taat 

indic.ted the pre.ence of hetero.cadi.tteity in the untranaformed dOde1 

and its ab.ence when all ,..rtable. wera dlv:l.ded by the square root of 

SALET78. Thi. i1IpU •• that the var1ance of the error tenu in the weiahted 

Jllf)del are constant (a -1). Bence the trarulfor1Ded model yi.ld. the unb1 •• ed 

and efficient eatimatea of the coefficients of the orilinal model. 

The results of tbl ordinary leaat squaru ragrea.101l are ___ riz.d 

in Table 15. A1IOna~hoae ,re.uIta VIe foUDd tut the .be of a fira'. UD 

apencHn. il signlf1cantly and poslt1vely related ta .al ••• Bovever, the 
.. .. ~ , 

coeff1eient of SALESQ 18 sipif1eantly nelat1ve~ ind:l.c:at1n& tbat ll&D 

) 

apend:l.tur.. incr.... vith fira abe but. at • dacTealua rat.. "l'he •• t_tad 

funct:l.OIl r .. chea ~ max:a.- at a .. 1 .. level of 93.4 'lllillion. Neitber of the 
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coefficient but GOVSQ ohtata. 8 e1aniflcantly a ... t1ve co.fficient. Tbu. 

incruMd .cnr.r .... nt 8id poait1vely influence. the 1"" of a lira "e RId) 
, 

ependina but at a ~.cr .. aiD8 r8t •• ~ Tb. re.ult. indicate t'bat the potiU" , 

effect of lov~mment eubaidi •• peraiet. up to a maxi. __ eapport 1.ft1 

equal to 46.1% of the fira', total R&D expenditure. Of th. 57 firae 
1 

in the Nllple, 8 bad received public fUDdiDl iD ac ... of thia .. . ob .. rved 

level. 

The relults pertainilla to the effectivenee, of ,avern.ent .upport 
~ 

for privately financed lW\ coneur with tbo.e frOil pa.t .tudi ••.• Our 

findin,. coneemin, the dgn and lignificanee of the GOVPURD and 

GOVSQ coefficients are consistent with Bewitt'. findingl for SIC 335 and ... 
vith thoee of Kawa and-Meletridge for ~h. electrieal good. eector a. a 

whole. The resu1ta for"for.ign ownerehip are allo conai.teat vith B~ltt'. 
, 

study but at variallce vith the reluIte obea1fted by Porter for 84 tDdultrie. and 

by Howe and McFetridle for SIC 335. 

On the ba.1~ of the findingl va may cOllclude tut publie .ubai4iel 

resu1t in a net illcreae. in the .oeial allocation of r • .ouree. to ll.&D 

,in the electronic8 indu.try. 1lowev.r, the reaulta fOTa thia &Dd otur 

studies indic.te that a fira'. a&D expenditure beca.ee iner"'1D&ly inela.t1c 
" . ... 

vith re.pect ta aubl1die. al the lave! of IUpport illcr ... e. relative to the 

total R&D outlay. Sim1larly, the positive relaUonehip foutld bet:veen the 

level of Jt&]) apenditure and 8.le. d1a1ll1ahe. as I&lu iller ..... S1nee the . 

vast majority of elec:tronic liraiS in eanada bave a"'".JAl .. le •. far belo. the 

level (93.4 million) at vh1eh UD DO 1011pr incre .... , the remtl lend 

10118 credence to the vi..., tbat firm lize may iJapede !Id? ..,.adùc iD the 

indu'try. 
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",re .. 10ll 1t.ual_t t'be ..... '1*'.,. of Pt.toat' 

MPI'RMlf'__ . # 

,l-

I -
Deptnl4ea.t Variable ur78 

kpllD&tory Variable 

S4L1ST78 

Coeff1ci_t C:;.., t Stat1atic 

0.0395° 6.6S" 
, -10 

-2.H5lll 10 ., -4.57-

4 
-3.5557 x 10 , ..().Y 

v 
9 .. 3237 x 10 3 0.19 

, 
5 d .. 4.2541 x 10 1.89* GOVPlJl'ID 

~ 

d~ 5 -4. 85 x 10 -1.37* 

Joint F te.t on coeff1c1eLt. of- SALET78 and SALESQ (null hypothe8i.: 
both coefficients equal zero}. F(2.50)· 24.9** 

. 1 
JOl~t F te.t On coeff1cienta of GOVF'UND and GOVSQ F'(2,50) • 2.69* 

fi' S1snif1cant· at the.9O pet" cent level 

** S1zn1fieaBt at the 99 per cent leve! (tvo-ta11ed test) 
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4. The rate of coat reduction (l.e. OPl-oPt/0P1) 1. 'I~ to be a 
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SM6It ,. gùplps 

The objecU ... of thia at-wi, la to prcw1cle ...... l,..ta of t' 

recent ,rowth,o .CRewn _ perfo~ o~ the c:.ad1a ~lectroDie •• actor, 

and to n .... t ...... 1.'. approprtata, p'chtl:t.n.. for IftD aD4. c~rcial pol1cy 

for the ~duatry.\ 

Chapter 1 provid.. a Itatiatica! daltDeation of tb. iD4uatry Wbich 

taeilleatel the .athertna'of data on .hi,...ea. Inter-tDduatry tra4e,' 

dOlll8aUc market lise, concentration, productiv1ty, ad other 
• 

• tructure and performance r.1at84 var1abl... Chapter 2 tnve.ti,ate. th. nature 

of atructural eban.e iD the indU8try, it. UDderly1n, caula. &ad ita t.pact 

on perforaance. Tbe di.cu'lion of trade pol1cy in Chapter 3 18 principaUy 

concerned with wh.ther conaiderationl, for Icale efficiancy indicate a need 

for aectorai trade liberalilation. La.tly, Chapter 4 addr •• ee. the ia.ue 

of market future iD the private alloeation of re.ource. to 1 aDd D 

and the appropriate re.ponae by the atat •• 

SUMHAR.Y OF nNDDGS 

Structure and Performance 
-) 

~1oo .. lY01~11.tlC .. 
Tbe electronic. industry can he c~ •• tfie4 

in structure. Althouah Northera TeieCOll aecount. for 30 per cent 0' 
-.' . 

iDdu.try ule., the balance of aalel ta diatributed &IIOUI 111 atMr firu . 

. Moreovet the urltet power of the indu.try'l ta1.' ... t fiN., the .. jorlty 
, 

of vhom are foreip-owned, 18 held in check by the indu.try'. wide -

expo.ure to international trade. 

r 
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80tb atatie \ad d~ production eeoaaa1 .. an preeant 1Il the 

UIlufacture of .f..etrmllc F04a. konOlde. of plat .1&. are f"OUDCl :ln 
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the production of 1Mtuf. procIucte "ch .. t.i .... t.ton. ad radioa. LurnlD4 , , 

ecODOlli •• , on the .otbfr~~d. pe"acl. a.oaa the IIOre tacbaoloaieally . 
advancec! .ector. of the tnduatry (COIIpOftellt., .,..t"'. aicroproceuôr ... 

ba •• d equipment etc.).' MDat e.ti._t .. of lamina iD the iDcl.".Uy .uueat 

tbat the.e econom1~a .r~b.tantlal vith unit coat. typically t~ll1n& 

20-30 per cent vith 'eve;;-dbubl1"C in cu.ùative CNtput. Tbera ara &180 

ancUlary econOlll1e. of .cale in .. rketiq and produc:t cl.".lo,..nt. Tb ... 

UnD siEe econOlliea are emphal1zed in the acre innovet ive .ector of the 
./ 

industry where R&D and marketing ~ .. a cao account for a. aucb aa 

50 per cent of the unit coat of n~ prod~cta. 

In most area. of the indu.try MES i. very lar,e relative to th. 8iee 

~rytbe dameatic market. Thia implie. tbat acal. efficieney would dictate a 

,l concentrated market atructure. The extant tO vblch th. actual level 

of induatry concent~on diffara fra. that ~.ce.aitated by aeale 

efficiency can be attributed to the level of dame.tic protection. Canadien 

tariffa on electronic sooda range from 5-20 per cent althoUlh the majorlty 

of importa areJi~ed in the n.lahbourhood of 15 per c~t. In the past. 
f 

tar1ff.~rovld.d a euff1e1ent leve! of effect1ve protection to P~,.1t 
-.. 

suboptimal dze planta to cO'IIIPete in the ~a.eatlc .. rket. Ilowever t 

r:eent dramatlc tncrea ••• in the level of taport penetration in the 

dOlMat1c market suga-at that thb .. y 110 101\,er be the caae. 

Vith the exception of the United Stat .. , caua4ian protection 18 . , 
DIOdeatin coaparbon to the tradin& practic_. of otber proclueer nation.. ' 

,/ 

AlthouSh fore1gn tarUh are roulhl'y ca.parable. to Canadiarl ,one.. Japa1!". 

and European manufacturer. are afforded extensive non-tariff protectiOft. 

l , 
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A varlet y of "DOft-tari.ff barrl.ra, aot.ably .... tlc COftteat rqùlat10Da 

in public proœr_t. have aff.eU ... 1, clo." Japau ..... at . . 

'l'uruina to perfo~ •• thar. are .... r.l acour.,1aa ied1cat1ODa 
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that -..ny induan'Y aub-netor. have be80lle iDcr ••• :a..aly co.petit1v. both 

.t boee and .bro.d. ODe iDctlc.to~ of 1aprav.ct perforuac. ta tbe 
\. 

exe.pttoDal Irovth in labour productivity Wblch has t.keD pl.ce in 

.ev.r.l •• ctora of the iDdu.try ~r the lait clec.ad.:' Por .... 1 •• a .. l 

Dame.tic Product per man-bour arew between 1971-1979 .t aD annual .ver .. e 

rate of Il.7 per cent ln the computer .ub-.ector and by 11.6 per tant in 

the eonlumer produete eub-.actar. 

Another indieatar of performance i. tr.de. ln thi, re.peet our data 

indieate. that the indu.try bal beeoae increa.1nily interdationa1laed 

vith ~reater epeei.lie.tion by deme.tle firm.. Thi. li ..aifeat in the 

significant lncr .... in bot,h the level of ,iaport pen.tration and tbe 

ratio of expckU to ahipment.. Althouah the Irowth in 1ntra-indu.try trade 
." 

ha. led to a sub.tantial lQCre.le in Canada'. trad. d.ftcit in .lectronie 

lcode, exporta have grown rapldly and account for over half of shipmenu 
• .... 

in a nuaber of induatry .ub-aectora. If exporta are an indication of 

international ca.pefitiv.n •••• the ob .. rved e~I •• in the p.ttern of intra-
, 

indu.try trade ahould be favourahly con.idered fram a perfo~ee .tandpo1nt. 

llaUonal1zaUsm 

The electronic. induatry ha. undarlooe a aumb.r·of atructural adju.taent. 

over the lait dac.de. In rewpon •• to incr ... iDJ t.port ca.petit1on, doae.tic 

producera baYe becoae ~re efficient by coacentr.ttna production on a 

narrower ranae of aood" thera'" reapiul eCODOIli •• of apec.1al1catioa. The 
f.,.,. 

.. 
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t:ationalil1 .. ettect. of iDtra-iailwtry t ......... rl1.e the :bI.Pr~ •• i" 

arowth iIl i-.. tr)' proftct1'ri.ty ... exporta dur1aa CM 1970" a. 

Trade iDdueed ..,.c1al1aatiOl'l eu. rat1oDal1aatiOll hat 0._ DOteci . 
in at lu.t' t!fO 1aduatry _b-• .etora (coa .... r produet. and COIIf>Utera) 

aM a vider iadcleac. of r .. tructur1aS .Y " Ûlbrr" fr_ tba 'eulU 

of a r'-;.ee1oo analy.l. of intra-indu.try treda data.~. of 
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.. jor .truetural ehan.e. in the induatry Y'ft Ü'l'901'" forelp-ovaN atlU-

national.. The raUonàl1t:ation of foreilft-owned aub.idiart .. ha. chi.Uy 

entdied ~he replaeeaent of brancb planta by IIOre .pecial1& ad and .çale 

\ 

, j' 

efficient planta whieh produee .peeifie produe~ .adel. for the international 

market. of 'patent firme. 

lt i. noteworthy that in .aDy inatance. retionalization ..ang foreign-

5wned eleetronic firm. ha. b.ett encoura,*" by public intervention in the 

indu.try. For exemple. federal procuraent and .ara1 .uadoa ha. been 

uled effectively te aec~re Ipeeialization &are..ent. from BUltinatlonal. 

, ~ -~ enaaaed ln ~he manufacture of malnframe computer •• S18ilerlt. a dut y 

remi •• lon program. eouplèd vith pendlna tariff reduet1on. hae provoked a 

major restructuring of the largely foreilD-owned tel-.lalon .. nufeeturing 

~ 

The '.be of the dome.t1c el~ctroD.ic ... r~t il iaM:tffici_t. to juatity 

elther a teme or trade or infant induetry àr..-nt for protectlc:m. Tbe 

terae of trad. erJ'UlMUt un he readily dla1uecl u 'ieappl1ea'ble to 11\,. 
sub-aeetor in the electronic indu.try. .ine. Canack 18 ln each .w.-eector 

toc ... 11 e pureb."T for teriff ~ueed ebaDae. iD ite eon.u.pt1on to be 

able to affect wo~d priee •• Stailarl, ... iafaat tD6u8try ara~t i8 

! • 
" -
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, 
, 



'. 
121 

() al.ctl'OlÛca 1 ... t'y lu .. nlaC1 .. to the .iN of the .... t1c .. t'bt. . . , . 

1 

/ .cale .ffic1.acy 1a • pntectecl _rUt t then 1. 110 nuon to ....... .. 

...tcODductor. adver .. ly aff.ct the 1ateraatlocal c~etlt1...... of 

electron1c ead-product -.nufacCurer. who re11 on theee produet. •• 1nter-

_diate inputa. The . tarill on cOIIp\Jt.r. rab.. the co.t. of data proca.etnl 

firme by .round 5 p.r cent While duti •• oa 1Dt.,rated circuite and other 

microe1ectronic camponant. place. non-int.,rated .. euf.cturer. of final 

product8 (tal.coamualcation equipment, indu. trial cODtrol panels, , 

1 word proce .. or. etc.) 'at • competitive di.adyantage in vorld market •• 

o A rationale for public lupport of indu.trial IID ... r.e. from th. 

certalnty, a subsldy iDdueed Iner .... in the priyat. allocat1on of re.aurces 
, ~. 

t'o !tin vUl affee1: an iaprovement ln social weltare. The 1Jttroduction of 

unc.rtainty _y .uale.t that the .tate ...... a further ri'" bear,tna 

l'ole by inY'e.tina 1n riaky projecte who.e expected &octal rate of retum 1 • 

., poa1t1ve. Bovever, aucb intervention can on1y be juaUf1ed if the etâte 

can ab.orb rt.k more efficieatly th~ the .. rket. It t. tentative1y sul .. ated 

that econoale. of scope ahould permit the atate to .chieve .uch an 

.dYant.le. Thb followa frOll • perception that the .tate'. eziattD(l 

actlviti •• and 1n.t1tut1omal 1nfra.truct~r. ahould eRable ft to 1acaT lover 
, ( ) 

1 

of l'D 1nve8tments. , . 

{-



() 

o 

·-~ < .... '. 
( 

'the .ftieac:y (JI eupport 'Np''' wtth n.,ect to bift .. d*'l the 

1IOe1&l a11ocatiOll of r-..u.rc •• to UI) ... t .... fa .. ' ..... tric 

~s.aat1on uto the '.teftiBata of I,M) ...... ltw1'11e 1r1 ftm. iD tM 

.leetl'Ollic. ~.try. WhU:. tM ",ult. of tM. t .. t ~.l1eat. tltat. 

... 
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., 

evi'ne. tbat the l'au of iller .... of • fira.~. total. Url) Gp4nId1ture' d~reue. 

a. the pare_tal. of tu UD outu,.. f1Daac" b, IOY.~t ieer ...... 

Thi. relatlOllehlp a. foUDd '" to a ...".rt 1..,.1 of 46.11 of UD C08t .. 
vtaereupbn adcU.Uonal ,ub814l •• 'allee! to .l.cit further pl'1,,*te apeDdlture. 

The .. r.,ulta ....... t that d1a1ni1lh1ll1 80etal return ... ,. he ... datad 

with inerea.ed .uba1dization. 

flicnlficantl,. politiv. influence cm I&D ~endlas but tut .pe.nd1aa in­

cr ..... with _al.. at a decr •• 'in& rate. "e1ther forelp-ownerah1p 

or the perceritq. of un fund, firulDeed :i"ternal~y had aay ailili.,,\unt­

impact on the leve1 of electrcmie.a. f1ru r UD outl.y •. 

1. The WaDt :l.Dduatry ar~t for protectl_ .,,..1'. to k isappl1eable 

to an,. iadUitry aub .... ctor. Aecord1a&l,. ther. 1, &COpe for iDduHr)"Wide 

trade llb.ralisation. Ther. 1. a r.tlOftala for un11aterll action in reèuciDI 
[ 

-, 
i 

tariffs 01'l component. and cOIlpUter ... b-Iectora where .. coadl~tiCllD' in other wb 

lateral 11"ra11&&t1Oft. It 1. iIIport_t that e C101rta1J.J.t of DOIl-

tariff ba!rl.r., particuledy protect1.oa.iat pt,1I\l1e proeure.eat ,ractie .. , 

H 1ftcluded in .'1 alt1.later.t or b1.lateral acr __ t •• 

. -' 
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1 

• eucc ... ftal "juat..t to l1Mraliud trade .. U rtlqUtre iatra-

f1.ra ratto,-U ... tlcm 'b7 .w.ti.aat1oDa1a.a&n_tl, .,..U ... lB 

,.,... Caucla. fa ... b .... etor. wher. .....U.c pbdtlet1y1ty 1. lwer ,Ma 

iD the V.S. (i~ •• e ....... r promscta aM ~ter a •••• b1y). 11hra11&at1on 

could PO" po,t_Uall)' .. dou. d1aloeattoa probl... Sueh effect. 

--" eould be ~t1.lated b, •• c1al1&at1oD .... U wtd.eII e.,.l 

.atlt1li&ti.la to rat18D&ll.. tbeir caudi_ operat1oaa a. oppeM 

to .illply ter1liaatiAl~. n.u., lt 11 .!f!l!tal t ..... t • polle, of 

aactoral trad. I1b.rali&atlon be aeea.panlad Dy parall.l a.r.-.ent •. 

tiD Poliey 

1. eoa.ideration fqr both iDappropriabllity ~4 ri.t au",-t a Dds of 
, 

poliey in,truaentl. Direet lUb.t4i., Ar. fittill. to count.r the private 

1aappropr1abllity of the lOeial r.tura. to UD. GoY'rD_nt 10'" aad/or 
v 

equity participation 1. appropriate to a.,lat firae in und.~.t1n1 

rtaky but ~e1ally d •• irabl. proj.et.. Botb in.tt'Ullelltl are 
, 

diaeretioury ln the NIl" thet Hre aaount of aup.port 11ft1l to .. 

1D41v14ual UD prej_ct eu be d.t.rai ..... d Olt the k.18 cf apected 

&ocial Dea.fit.. For thi. reaacm diaeretlocary aupport Pl'Op'- are 

prefera.l_ to tu ineatin. vich operate autOlllUeally, aM ta-

dlaertminately throulb the fiaeal -rat ... 

2. 'the endor .... t of ",pport _ehaa.1I .. vhieh faeilitate a ea_11-eaH 

approaeh .. y r~re ... quallfica.tlO1l in yi .. of eertat. pt:ec:tIeal 

c0Il814et:ation:.. One cOlla1d.rat101l ia the co.t of ...... laI • 

.w,t!tu4e of-nb.idy reflUe.ta, ..., of _leta .. y pertau to relaU .. ly 

, , 
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.. , ÇORlcltuce a aoa~trl~ co.c Vblc~ 'lIalfl~t11 lower. the 

expeeted NeW rate of recun on a --.11 pI'Oj~t. A cc.prc.1.M 

ba~ the beaafita of 41acretlOD.f!'1 aapport proana. ad thelr 

.clainbtrative co.t Clou1d entaU ~be eapl~t of fteeal 
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!aceuUve. for relaUv.ly II1nor UD apeùlture. and • c:a .. -by-ea .. 

.valuation of lara' proj.cu. 

Anoth,r 41fficulty .ri... froa tbe buda.ter, t.plleat1oft. of 

diacretionary proar .... Sine. tM ' .. r.pte levaI of .upport 4.,.d. 

on the coat. and benet,lu of .. ch proep.cti" project. the '«Wermaent 

'haa no mean. of detarm1ning lU ex-ante expencUture. This .. y he 

.vk:vard from • pr,etieal atandpoint ,1ven the ~ture of, the , 
budaèt.ry proee.a. As-in •• cc:apr.t.e could he .ehi .... by calcul.ti~ 

1 
l': 
r 

the aIIOunt of fund. tbat would bave been recmired to fUlld all worthy projects 

ill tbe cur.rent ,,_r. and then to Dud,et thie .-ount pl",a an inflation 

allow.ncl! for the foHavin 8 y •• r_" 

3" The f1l'ldina tbat lovernment .ub_idie. elo IlOt ezert a _lp.1fic_tly 

pô_itiv. influence on privat. R&D expenditure beyoDd , .apport 

l~l of 46.1 par cèat: hls,at. , rationale 'for illpoltDa. percent.,e 

cellini Cft .ub.iely fundina for Any .1nale IID project. Curr~ 

coat eharina, ru!.. which red ric:.t lederal aub,id1 •• ta no IIOre than 

50 per cent of • project' a co.t are cooa1atent vith our re.w.ta. 

Bowever, current reculation •• p,l, to only fore1JD-ovDed fir.. where,. the 

findilll obtained in thia .tudy .uaaes. tbat fundi... ceilinl" .... 1. he 

."lied to .111 fJ1;lbaidy re(fu •• t. re.,ril ... of ownr.hip. It ..... ld of cour.. 

he DOt.ct tut .... etdy ceilinl' do IlOt pr.d ..... the po •• lhil1ty tut 

acW1t1oaal ~rt 1a the fon of either equity or de ... fiueeiat ~d b. 

o~u1M4 froll the .,...~t, 

by ri.k eoaa14eratioat. 
, , , 
~-~ 
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Vith1n • policy frn.uen that ,n.ot .. 

fu'rtber .. c~1&at1cli. ftt..., Ùlply tUt it 18 DOt b C ..... ' e loas-

t'UIl Ut.H'U ta c.,et, 1a al"Me of' the e1ectnm1.ce iMwIt";' wh.re there S. • -, 

ara IUb.t_tial acnoat .. el .. le ...... IdctMlaet1'Oaic eGIIPODet.. hut 

.l~troalc _-p~te. la dll8 ., • .c.a .. , a •• COIl~ of 1ate..-dtata 

JOOde CID reap the beDefit. of làrae .... 1.1.. in chip tachDoloty 

Thi. illu.trat.. that altboulh poliete. followe. by othar cogntr1e. viII 

aff,et opt:1_ .... t1e poliey. it 40ee !!!1 ... that CaDa4a .. t .,..teh 

the., pol1eia. 1rt order to hCft • aucc:e.aful ,1,etronlel :!.aduaery. 
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"k..te Welfal' .... the AllocatioD of •• .ource. • 
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