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Preface

This/study(has beenldonducted(as/part/ofithe ProACT [researchiproject"Dynamic Pattern
of Innovative[|Activities  lofl IFinnish[ IFirms".["The[ ‘core[ ofl the[project deals with
determinants(oflinnovativelactivities and [innovativelsuccessovertime. Looking at[the
topiclofltheanalysis/presented here, [it (becomes[evident(that/the temporalldimension!is
missinglin[the[methodologylémployed; éven morel obviously,[thel cross/section[ data
used[JalsolJlacks[Jany[Jtemporall ldimension. IHowever, [ lwel IbelievelJthat[the[Istudy
summarized [in[this[paper(islinherently([dynamic.  Thelpaper/developed/outlof numerous
discussions[lamong! thelJauthors labout[ the[leffect[ foreign/take dvers[havellon[ the
companies'[innovativelactivities:[What[changes[over[timelarelinduced by the takelover
ofldompanies by (alforeignmother/company?The [discussionswerelinitiated By aproject
conducted/for(the Wordic Innovations/Center (N.I.C.E.)[on[thelimpact[of foreign take[
over [inthe Nordic/countries.

Inlalway,these[discussions, [Which[werelintensified [ when L661  stayed at[ VTT [for[a
couplelofidayslin/early[2004,took ip(the[publicpreconception thatd[foreign(take dver
is[detrimental for[ thel innovative [ activities las[lal foreign[ takelover[sellsJal firm's
capabilitiesland knowledge, [implying(alltheladverseleffects for theinnovation[system
and[theléconomy.

Strongly[ doubting|[ thel reality[ ofl the[publicl preconceptions, theldiscussions soon
revolved “around[ how [ onel couldpossibly[analyzel thesel types[ofl iquestions. The
methodologicallproblem!is(that(theimpact of foreign(takeloverslisnotlobservable. We
seel thel impactonlinnovative[ activities as[ the differencel between[twol states ofl a
company:the(state 0f'beingtaken/over(and thestate(0flnot bBeing taken(dver. Both states
arenot/observablesimultaneously. 'Welhaveto [dpproximate [the[state(0fnot (being taken
overand thestate/oflbeing(taken(over. Themost intuitivesolution/is[to [@pproximate(the
state oflbeing [takenlover by [¢ompaniesthat are[foreign 0wned and [to [approximate the
state(ofinotbeingtakenlover by domestically[0wned[¢ompanies. With(this/rather(¢rude
approximationwelhopelto shed somellight[on(thelquestion[that[sparked ourlinterest:
Whatarelthechanges/inlinnovative activities induced bylaforeign take[dver.

Notltol generatel toohighl expectations by usinglal title[ teflectingthe outset ofl the
question, Werather [putlour dctual dpproachlon(the(centre 0flthe stagelin/this[paper: Does
foreignlownership matter [for [theinnovativelactivitiesofldcompanies?

This(tesearchlis[the desult[ofla[joint[¢ffort. [Aside from[the authors, many othershave
contributed(to [this[tesearch. Most motably, (the [authors thankStatistics Finland [for(the
datalpreparation. [In[particular, (welarelindebted 'to[OlavilLehtorantafor[¢ountless'and
very[fruitful [discussionslon(thelinnovativelactivities[of Finnish[firms. Gabriel [Benito



and[ Sverrel Johan[ Herstad contributed withinsightful comments.[ Thelideal tol break
down[foreign[Jownership[linto[ countrylIgroups(Ibased  lon[Jculturall 'similarity[Jand
comparable/governance(stylesicame from[Sverre[Johan[Herstad. NinaRillaland[Raimo
Loviolalso[contributed ' with[numerous!discussions. [However, [all[the temaining errors
arelthelauthors'.[A [large[partofithe researchWwas [carried[out [when Ebersberger was[with
VTT[ TechnologylIStudies. He[ extends[ his  gratitude! to[ the[ 'warm, linspiring[ ‘and
professional [ environment [ hel found! there. Thel authors[ gratefully acknowledgel the
financiall support[by(the[Finish! Technologyl Agency[(Tekes), the[Finnish[ Ministry of
TradelandIndustrylandthe Nordic InnovationCenter.
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1. Introduction

Inlrecent[ years! foreign ownership[issues havel sparked[ both['academicand[ policy
attention. Foreignownership[0of domesticl¢companieslislan[issuelonlthelgloballscale.
Exports fromforeign/affiliates ofimultinational corporations represent more(than/athird
oflthe [total(wordtrade (Grossman/gtlal. 2003).

Thelcurrent discussion/aboutthesources/andconsequences 0 flforeign directinvestment
starts(to [highlight[theinterrelatedness[ofltechnology, [innovation[and [FDI.[Serapioland
Dalton[(1999),[ for[ example,[ report[ that[ the growing[ FDI[ investments[ arel closely
associated [ with[ growing[ multinational involvement[in[R&DUlin[foreign[ affiliates. In
recent[ literature[ large[ multinationals[ arel characterized[ as/ the main[ drivers[ for[the
globalizationloflR&Dand [innovation[dctivities. [However, [Patel((1995)has[shown[that
oneloflthe[mainmechanisms!(for(this/globalization 0 fTR&D[is ‘merger [and[acquisitions.
Changeoflownership/mayhavelanlinfluence 'onboth(thelacquiring firm's(aswell(as(the
acquired[ firm's[ innovation[activities.[ This[ study[highlights[the[ differences between
Finnishlowned [firms/and foreignowned firms[in Finland.

Thelstudy[presented herelis structured(as follows. [In[section[2 We elaborateon the key

questionsposedin(this(study. In[particular, webuildlon[the[discussion/ofithe [difference

between/domesticlowned firmsand foreignlowned|[firms, [dnd [develop [Some hypothesis

aboutlinnovationlandltechnology! gaps[ between[ foreign/owned[ firmsland domesticl]
owned [firms. [Section(3 [introducesthedata’and the ‘'methodologylused(inthemainpart

oflthe(study. Inladditionto [thetwoequationselectionmodelswe uselin themain [part0f
thel text,[ wel report! thel results ofl al multilstep[ productionl functionimodellin[the

Appendix.[Section(4 [presents the empirical analysis, where, lin[sections(4.1[and 4.2 [we

getla/feeling[for(thedatalinlan/extensiveléxplorativednalysis followed by the resultsof
theregression(todels.[Section(5concludes.



2. Keylquestions

Lipsey[(2002) notices[that muchloflthelearlierl économiclliterature on/ foreignldirect
investment[ ITand[ $ubsequently( foreign ownership[Iltreatslitlas alpart of thelgeneral
theoryloflinternational/dapital[movements, (based [on[theldifferenceslamong/countries’in
theléendowment and/costloflcapital. In[more(recent(literature, however, the transmission
ofl technologylandlknowledge dominates, [ and,  partly[ following[ Dosi[(1988), Porter
(1990), [ Lundvall[(1992) and[ Nelson[(1992),theltelationship between! multinational
firms, [ hationall innovation! systems, geographical [ proximity, [ industrial clusters and
global networks(is[discussed[ [l see, [ for[example, Jaffeletlal.[{1993), Feldmanland
Audretch[(1995), [Pavittland[Patel (1999)and[Cantwellland [Janne[(1999).[Onlylif[we
allow [for (heterogeneitylinlinstitutional [arrangements and(in[space, onlyliflwelallow [for
networksand! clustersand[thelassociated!effectsl can[Wwelthink about[theldifferences
between foreign’owned andldomesticlowned [companies.

Theltfopic oflthe [present [study[places!itlin[the broad categorylofistudies telating[to(the
gapbetween/domesticlowned firmsand[foreignlowned firms. Pfaffermayer(and Bellak
(2000)[and Bellak(2004) providelanlextensive overviewoflthe literaturerelating [fothe
gaplhypothesis[and [ distinguish between[ gapsl in[ profitability, [ labour!relation[ gaps,
productivityl[gaps,  growth[ gapsland/technologyl gaps, Where!the productivity[ gap, the
technology(gap(dand,[¢onsequently, (the growth[gap(relate most to [the[discussionlin(this
study.[ Givenl the[ gaphypothesis,[thelinitial _question[is: whylis[it[that[therelisla
difference between[ foreignlowned and [ domestic owned[ firms?[ Based [ on[theoretical
reasoning, weldistinguish [various typeslofitechnologylandlinnovation(gaps.

2.1 Technologyandiinnovationigaps

Thefirstline loflarguments [giving|rise o ‘technologyland innovation/gapsrelates/to firm[]
specificlassets. Multinational firms[possessfirm[specific/assets,[suchlasispecific know![]
howon[productionl processes, [ teputation, brands or[ management[ capabilities (Caves
1996).Those!assets|areltransferable/and[fullylappropriable within[the firm, but [they(are
notldccessible from/outside the firm.[Thetransferabilityappliesboth/to[domesticdndto
foreignl(affiliates. [As[such, this theoretic rationaledoesmot [provideanargument for(gaps
betweenl domesticland foreignlowned [ firms;[tather, it provides teasoning[ forlal gap
betweenlindependent [firms and firms [beingpart/ofialcorporate (group. [Activities[suchas
R&Dlgenerating[ firm[specific[assets[are mostly[being[carried [out at the headquarters
location[(Patelland Pavitt[1991, Markusen2002, [Castellaniland [Zanfei2004). [Only this
observation[ in[ combination[ with[the assumption[ of! firm specific[ assets[leads[tola
hypothesis[ onthel differential [innovation[ behaviour[ofl domestic and[ foreignlowned
firms;[ foreignlowned [ firms[are[then morellikelytohavelallower[leveloflinnovation
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activities than domesticlowned [ firms. If,Thowever, [ thel firm[specificlassets are[to[be
exploited[abroad, someladjustments(tolocal (habits, [tegulations'and[standards/may!be
required. [Additionall development[activities,[ whichlarel denoted[as["asset[ exploiting"
R&Dlactivities[(Dunningand Narulal1995), may be required(for theseladjustments. In
this[_case,[ R&D[land [other[innovation(relatedactivitieslare lJdemand driven[las[ the
increased (intensity (0fithe R&D(dctivities [arethen/the result/oflthe [internationalization(0f
sales[(seele.g.[ Vernon[1966, Vernon[1977,[Von[Zedtwitzand [Gassmann[2002). [ The
wholelline[0flarguments(leads iisto[dhypothesis(on innovationlinputgaps.

Onceldgain[picking ip [thelidealof firm[specificlassets/that have(d [pure(spill[dvernature
withinthefirm, firm[specificlassets from the headquarters(to (the foreignlaffiliatewill
increasethe[company’s innovation[performanceloncethelinnovation(inputis/controlled
for,[as(thelspilllovers are[notlaccounted(for, tesultinglin[an hypothesis'on innovation
outputgap. This[innovation outputgap islalsosupported ifithere(dre [ddvantages in(the
scaleland(scopelofithe[R&D [that(can(behitilized by the foreign(owned company and/the
multinational network it[is[apart(ofi(see[Caves[1996¢.g.).[ Then/therelis/apositivegap,
theforeign/owned ¢companiesbeinglaheadl oflthe domesticlowned[ ones. 1f, however,
therelis coordination ofl R&D[activities_ between[ thel foreignheadquarters’and[the
affiliate,[and [the[R&Dlactivities are more likelyto bel¢arried out at(the headquarters
location,[a[negative[gap willlopen[up.Theprevious/arguments, however, relate moreto
companiesJbeingIpartJofl JalIcorporatel]groupJthanthey[relate[ Ito[Ithe[Iforeignl
owned/domesticlowned dichotomy.

Lichtenberg's(1992)[matching[theorylofltakelovers [posits/that[some owners!fit[better
with[ certain firms[ /[ establishments[ than[others[do.[Thel fit[is[ the[ major[ factorlin
determining(the performance of'the[companyor(thelestablishment,(and [productivitycan
beused(as(aproxy(for(the[qualitylofithefit[(Ali[Yrkko [dnd [Y14[Anttilal2001). The rate
of’greenfieldinvestmentbeing[comparably low, welc¢an[think [0fithe[0wnership[change
beinglalmeans oflincreasing(theproductivityloflal¢company. [So, foreignlowned firms
should, [onlaverage,[yield[alSuperior[performancel¢compared [With[the domestic [ firms.
This[supports(the notionlofla productivity gap.[Aproductivity [gapis [found by [(Girma et
al.[(2001), and[Doms[and [Jensen[(1998) for[US[and[UK [data. Harrisland[Robinson
(2002)find[that[selecting highproductivity[ firms[foracquisition[tesults in[a superior
performancelJex [ post. JAs[previous[innovative[ performancelJplays[lalrolelJin[Jthe
attractiveness! to[ belacquired (Lehto[and[ Lehtorantal 2002),[ thel selectionofl high
performinginnovators (for(foreign/acquisition/maybe reflectedin(a[superior(innovation
performanceofiforeignowned [companies.

Apart[from[thel[demand(telatedissues(sketched @above, [supply(sideleffectsldlsoenterthe

picture. [ Large multinationalenterprises can[ better[utilize the divisionofl labourlin
production/aswellasinresearchland development ((Antras(and (Helpman(2003).[Supply(’
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sidel effects! telatel to[thel sciencelandltechnology! environment in thel host[ country.
Increasing[émphasis hasbeen putlonlthesefactors recently [ (Cantwell[ 1995, Dunning
and[Narula[1995, Kuemmerle[1999);[ strategies focusing[on/thesel factors[aretermed
"assetaugmenting" [ (Dunning[ and[ Narulal 1995).As[ for[ successful [ innovation, [ the
mastering of'anlincreasing mumber (0fltechnologies becomesvital;[the division ofllabour
in[tesearchland[developmenténables companies to[excellin[this tespectlas[thelasset!
augmenting|strategyoffers’access/tolnewland complementarylassets.[Also, by[being
present/on/the(globalmarket, multinationallénterprises have@morecomprehensive View
ofl thelglobal market[situation((e.g. de[Meyer[1993). Henceltheylare more!llikely[to
deliver[ productlinnovations[to[the market.[ Both[ Frenzl and[Tetto[Gilles[(2004) and
Castellaniland[Zanfei[(2004) [find [support[for a related hypothesis on[Italianland (UK
firms, [givingrise [toan innovationloutputgap.

When pursuing[thelasset/augmenting[strategy, multinational[¢companies/¢an(tely onla

broader(tange of partners/tobuildup[theirlassets. Ttlis[less[¢costly[for[them[to[source

knowledge internationally.(Givenlgasier(access [to (knowledge, (foreignowned [dompanies

arellessldependentlon sourcing knowledgellocally.[ A locallembeddedness!gap Wwould

hence! state! that! foreignlowned! firms[are[ less/ .embeddedin[thel local or[inational

innovation[systeml and [interaction with[‘domestic partners[is[ supposedly lower[ for

foreignlowned ¢ompanies. On[thelotherhand, it has[beenlargued(that/locallyspecific

factors/canbethe[sourceoflthe company's competitive advantage iflthe heterogeneityof
thelsources!/is[managed(and utilized[appropriately[(Narulaland(Zanfei2004, Furu2001,

Andersson[1997,Hedlund (1986, Kogut[1989).[Appropriate [managementand utilization

may result/inlanincreased [@mbeddedness though. Essentially, the uinderlying hypothesis

doeslnhottelate tol foreign ownership;[tather, [it[ telates to [ multinationality. So, even

among[the domestic [ firms, ‘multinational firms[should [beldistinguished. Iflthe[foreign[’
owned affiliate[performs[a monitoring(activity[toutilize external [scientific knowledge

and [technologicalldapabilities (see Dunning/and Narula1995, Kuemmerle 1999, [Florida

1997),thel¢émbeddedness[will[bepositivelylaffected; Itlis[thenlaldirecttesult oflthe

foreignnessoflithelownership

Iflthe ocal [émbeddedness (hypothesisholds, welmaylalsofind[a funding(gap. Thislmay
beldueltothelfact[that/foreign(owned companies have allarger selection ofl potential
sources! they can[ draw[ from[to[ finance( theirinnovation[ activities. As[the funding
decisionlisstronglylinfluenced By the potential impact 0flthe funding, [the funding(is less
likely(fooccurliflit[¢anbelassumedthat[thelapplied[projectlis/carried [outanywayand
financed " with[the abundanceJofl sources/ multinationals [lsupposedlyhaveat[ their
disposition.
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2.2 Homelcountryeffects

EvenlJthoughliwellobservelJanlJincreasing/ linternationalisation[ lofl lactivities Jamong
multinational enterprises, [it has/beenlargued(that(the homelcountry ofl the companies
still[matterslin[determining(their[internationalization, their[strategyland[their[activities
abroad((e.g.[Porter[1990,Benitolet(al.[2002fig.[1).Pavitt[and [Patel((1999)and le[Bas
and[Sierra(2002)find that ‘most multinational[¢orporations tendtolocate/their'/R&D
activities[ in their homel ¢country. Therefore, the hational  system[ofl innovation[in[the
homel¢countrylaffects the pattern ofl innovationlin[their[foreignlaffiliates.[Thislhome
country(mhay(be eéven/more/dominating as/firms/tendtolocatetheir technologylabroadiin
theldorelareas(inwhich/they/are strong(at/home.

Theldivisionlofldecision[power, [amongst [other [things[the power[to [shape[the[strategic

orientationoflthe (company, depends on(thelcdulturalldistance [between the home [country

and[]thelIcountry[Jofl Ithe[laffiliate[](Dunning[11993).[]Traditionally, [ /the/literature

distinguishes[ betweenl thel German, [ the! European! and[the Anglo[Saxon’systems  of
corporate[governance.  Theldifferences/in/governance style can(best/be exemplified [by

looking [ at[ thel control and corporatel goals.[ Typically,[ theT German[and[ European

corporate/governance is characterized by[¢oncentrated ownership[ofllisted [¢ompanies;

someldargueldbout(the Weak (minority[protection(ofithe German[system. Companies(dlso

tend to[follow [a[strategy 0 f'maximizing/the stakeholder(value, whereas the[Anglo [Saxon

systemlis[ thoughtto[ follow[alshareholder[Value maximizing[ approach.[ The Anglo[]
Saxon[ system[ is alsol characterized byl al strong[iminority[ protection and[ dispersed

ownership.

Theldemand(led innovation[activities by foreign/affiliates(discussed [@abovelimply/dflow
ofiknowledge[from[the homelcountry(to theforeign[affiliate. Theltechnological level,
thelexpertise and(the performanceloflthe affiliatelis largelylaffected bythe performance
of'the [company(in[thehome[country. Warulaland(Zanfei(2004) [drgue(thatin[the(case[of
thelasset/eéxploiting[R&Dstrategy(thelstrategic[decisions are tigidly c¢entralizedin(the
headquarters,(evenlincreasing theleffectthe(home dountry(culture/andgovernancestyle
haslon/theihnovation/activities/ofithe foreign(affiliates.

Thel tacitness ofl thel knowledge[ ‘ofl both! production[and [innovation[ limplies! that

locational[proximity(matters when/transmitting ‘this[knowledge from[the headquarters(to
thelaffiliatesland vice Wersal(Blanc/and[Sierra1999).
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2.3 Selected/empiricalfindings

TherelislstillCal small[but growing amount[ of! literature” on[ foreign ownershipand
innovationrelying on[Community InnovationSurveyldata+see, for (€xample, Frenz/and
Ietto[Gilles[(2004), [Castellaniland[Zanfei[(2004)[and [Balcet[dnd (Evangelista(2004).[As
thelstudylbelow [telieson(the [Finnish{Community [innovation[survey, theselstudies are
closest/interms(of'the(datalSourceused.

Allcommon!research( topiclis[ 'thel linnovativeness lofl lforeignlowned[ firms[ lversus
domesticlowned[firms. Using aldataset[ofl 1,115 observations from[CIS[2,[Balcet’and
Evangelista/(2004)[show [that[dompanies uinder[foreign 0wnership Wwere morelinnovative
than[ domestic firms[in[Ttaly during[the[period[1994—1996.[ Thelauthorsexplainlthe
greater [innovativeness[of the foreign/ firms byl a larger[¢oncentration/in(science based
sectors/and by being larger(insize when compared withdomestic firms. However, inthe
majorityldfltechnologicallylintensivelsectors/domestic[firmsoutperform/foreign owned
firms, [éspecially[interms[of R&Dlintensity, while anlopposite pattern/characterizes the
mediumlandlow[innovativelindustries. Based[on[theirtesults, Balcet[and [Evangelista
suggest[that(thelinnovation'strategies[ofl foreign owned firms arelstronglylaffected by
thelstrengths(and (weaknesses[oflthelinnovation systems!in(the Ttalian host[country;(the
attractiveness [ ofl Italy[is[low[in[thel case ofl most[ science basedland[scalelintensive
sectors, [ while[the [ foreignlowned [firms[seem o [belattracted [(by[the competenciesand
knowhowaccumulated inlall(theltraditionallandmechanicall engineering[industries,
where(Italy holds(a ¢clear[competitiveadvantage. [Drawing on(the same[data source(as
Balcet[land[ [Evangelista[(2004), ICastellanilland [[Zanfei[}(2004)follow [al different
methodologicallapproach.[Their[@nalysis/finds/innovation(and technology(gaps (between
Italian[multinationalsand [ domestic [ hon multinationals. [ However, [ there are nol[ gaps
between/domesticnon/multinationalsland [foreign owned [firms/in(Italy.

Frenzland(TettoGillies[(2004)sea WK Idatalset/containing (679 [0bservations from[CIS
2[and [CIS 3 for[testing the hypothesis thatmultinationality [per [Se[dffects [the [propensity
toihnovate. Comparing/domestic/and(foreignlowned (firms being [part [0fld ultinational
with[firms being [part[ofla uninational[¢ompany [they[find [that thoseeénterprises which
belong [todmultinational/corporation(aremore likely(toeéngagein[innovation activities,
and [that[this[éngagement[is[0n d/dontinuous basis ratherthan/only/dccasionally.

2.4 Researchquestions

Basedlon[theldiscussionlinsections[2.1[and[2.2,[Wwel canldistil[alhypothesis on the
potentialigapsbetweenforeignowned [firmsand [domesticlowned firms.
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Hypothesis IIG: [Foreignlowned firms/anddomesticlowned [firms(differ[in/the(level o f
theirlinnovationlinput(innovationlinputgap).

Hypothesis LEG: Foreign'owned [firms/and [domestic/owned [firms[differ[in the intensity
ofltheirlembeddednessinthellocalihnovationsystem((locallembeddedness(gap).

Hypothesis| IOG: Foreignlowned [ firms[and/Jdomesticlowned [ firmsdiffer in[ their
innovationoutputl(innovationloutput 'gap).

Hypothesis PG: Foreign/owned [firms(and [domesticlowned firms differ(in the level o f
their[productivity (productivity|gap).

Hypothesis /FG: [Foreignlowned [ [firms[Jand[ /domesticlowned [ firms[Idiffer[Jin[Jtheir
propensityfor(receivingpublic funding for(theirinnovative activities (fundinglgap).

Basedlon(theldiscussionlabout(differences/in/governance(styles and/the home country
effect,[eachlofltheabovelhypotheses has(to bedifferentiated 'solas[torefer notlonly(to
foreignlownership (butalso 'to [the[differenthome countries/ofltheforeign owned firms.
Infaddition[to theldifferentiation o f the(homel¢ountries, the discussionaboveltequires
treating[domesticmultinationals/and(domesticmultinationals(differently.
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3.[Datalandmethodology

Inlthefollowing sectionwelintroduce(thedatalsourceldnd [the methodologyised/fo [test
thevarious/gaphypotheses(discussed above.

3.1 Data

Thelresearch/questions [relatelinnovationlactivities/to [foreign/0Ownership ‘andconstitute(a
facet(oflthe (broad/topicloflthelinternationalization [0f[R&D. Basically, most[oflthe data
sources/aboutthelinternationalizationof/corporateR&D [contain[someinformation(with
which(tolanalyzelthelquestionslat stake.[Table[ 1 ¢ontainslalbrieflassessment[0flthe

available(datalsSources, their(strengths(andweaknesses.

Table'l.Datalsources|forlanalysisloflinternationalizationoflinnovation'activities.

Datalsource Measure Strength Weaknesses Sources
R&D(surveys Innovation Regulariand Lacks(detail, o OECD
expenditure recognised (dataon outputmeasure, no
mainglﬁlource lof indli)cators [for R&DSurveys
technology, Targe motives, [6tc.
samples
Patents [counts Patenting Regularidetailed& Unevenlpropensitylfo ~USPTOEPO
activity long[ferm(data patentlamongst
available by(firm, countries,[sectors(and
location, ihdustry, companies; Thisses
technical fields software
Innovation[Surveys Innovation Systematicldataon Cross/section, o National[Sources,
(CIS) input,ihnovation  innovativeactivities panel,[samplesize,
output, oflforeignowned (& subjectivelanswers
innovation domesticfirms,
process homogenous [dcross
characteristics, countries
firm
characteristics
Other[AdHoc Detailedldata,l€.g.lon ~ Unevenlcoverage Various
Surveys motivations[for across[countries
conducting[foreign
R&D

Source:based[onRatel (2004)

Aslthelanalysisllooks/atlinnovation[dactivities/as/such,the[analysisheavilyldepends/on
thelcomprehensiveness lofl ‘the[Jitems [ covered[ lin[Jthedatal sets. 'The ICommunity
InnovationSurveyrepresentsisuch(datalsources.

Community/Innovation Survey(datalisincreasingly [(beingused as[akeyldatalSourcelin
thelstudylofl innovationat(the firm[levellin[Europe. Within[Europe, CIS[surveyslare
usually[¢onductedeveryl five[years. Thelthird[and [imost[recent[ Wavelof the[CIS was
carriedloutin[2001,and [coversthe years 1998 1o 2000. [CIS [surveys followthe‘subject
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oriented’ [@pproachbecause(theylaskindividual firms(directly[whether(they werelableto
producelan(innovation. The[CIS lis[widely [piloted and [tested (before implementationand
the[ questionnaire has[ beenl continuouslyl tevised[sincel it Wwas[first[used[in[the early
1990s. The!CISlis[based[on[previousexperience 0fl innovationsurveys, including[the
Yalelsurveyland the[SPRU [innovation database[(Klevorickl¢t(al.,[1995;Pavittlet(al.[)
1987)[and[provides/anlopportunity(to linvestigate[patterns/oflinnovationlacross(allarge
number [0flindustrial firms.

Althoughfar(frombeing[perfect, the(CIS dataldoesprovidelaisefullcomplement to 'the
traditional measures oflinnovation,[suchlas patent(statistics, [as(it[¢covers[thelinnovative
efforts ofl firms, their[innovation[strategies, [their [innovation[success'and, tolal¢certain
degree, [ it[ enablesl anlassessmentl of thelinnovationlinduced performancelchangeslin
firms. [Compared(withthe[R&D [and[patent data, thelinnovationoutput/indicators(inthe
CIS havetheladvantagelofimeasuring innovation/directly[(Kleinknecht€t(al.(2002).[The
new [indicators[in(the (CIS[capture themarket introduction/ofinew products dnd(services
and their(relative importance(for the innovators’(sales.'

Theldataset used[ herelis[the Finnishl Community[ Innovation[ Survey[ conducted[ by
Statistics[ Finland. [ Thelthird ave[ 0flthe CIS, which[thisanalysislis[based[on,[Was
launched[in[2001 [and tefers(to [the[years[1998t0[2000. Thelsurvey was[sent(to(3,462
firms, Wwhichlyielded(d[response rate 0f150% [(Statistics [Finland[2002). [Basic[descriptive
statistics[0flthe[variablesised can/be[foundlin[Table(2,3 [dnd[4, wherethe[éndogenous
andléxogenous [variables are/describedland summarized.

3.2[ Methodology/and(variablesused

Although(the[CIS[datalset(¢ontains[sampling[weights forthe Wwhole[data/set, (welchoose
not(to uise(the(weightsfor(two [teasons. [First, the sSampling [weights[stratifythe sSample
according(tosize, industry/and(innovativeness. They!do not [defer to [foreign ownership.
So, lising[the 'sampling (weights We[mayévenlincludela larger distortionloflthesample.
Second, litlisLargued[that not [Wweighting[the observationslis[ ¢loser[to[their[ ¢conomic
significance((cf.[Tether[2001).[So, fundamentally, ‘when[wespeak [about [Finland or the
Finnish[firms[welmeanthe firms in[the data set.[Regrettably, being restricted by[the
available[data, welhave(foleavelit[open whether ornotlour(findings[are tepresentative

' As[some!part ofl this[tesearch (will (be[teplicated in other Nordic[countries in [the context of a project
funded(byltheNordic[Innovation[Center, [it[is[important(to note(that[the CIS [data offerslinternationally
comparable/datalthat[énables(international ' ¢omparativestudies, [a[feature[which [+ [with [few[exceptions,
suchlas(Janzlet(al.[(2003),[Loofland[Heshmati[(2003)or [Czarnitzkil et al.[(2004)(=has notbeen tilized
extensively.
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for[the[Wwhole[ economy. However, [ as[ suggested by[ Tether[(2001), looking[ at[the
economic (weight(oflfirms, rather[thanlooking(at(their [Sampling weight, Wwewould largue
that[thefindings ofl thisanalysis[do[tepresent[theldifferences betweenl foreignlowned
andldomestic/owned firms.

Welhaveltried/tfo[givethe mostlcomprehensive[picture [0f the effects foreignownership
haslon(thelinnovation activities[ofl firms.[We do S0 by analysing/the(CIS[datalsets by
means|ofltwoléconometric[setups. [ First,[welemploysamplelselectionimodels = tobe
reported (below.[Additionally, (weemploylalcompleteproduction[functionimodellinthe
vein[oflCreponletal.[(1998) Zland report/the results/in[Appendix B.

Tolanalyze! the hypothesisl given[in[section[ 2.4 above[+[ depending[ onltheltypel of
exogenous variable[+[weluse twoldifferent, 'yet[quite[¢comparable, econometric models.
Thelcommon/(idealoflthe économetricmodellis that(it[takes account[of the fact that(the
dependent variable ~[say, [ thelinnovation[ effort ~[is[ only observed! for[ innovative
companies;/companies, thatis, whichhave decided [to [engagelin[ihnovation activities. The
decision/to/belihnovative, However,[is ot independent [0f certain[company/(characteristics,
suchlas[size,[investment[activities, foreign [ownership, etc.[ Both thel decision about the
innovationl effortland[thel decision[about thelinnovationlactivity have to be modeled
simultaneously. [If'the[dependent [Variablelis[d[¢ontinuous [variable, (we use(the [Heckman
selectiontodelldescribedin[eéquations[(1)and[(0). Tfithe dependent variable isa[dummy
variable, wehiselthe[Heckman [probitmodelldescribedin[(2)and (0).

Heckmaniselectionmodel
z = v'w; + u;[Jwherelz, =1 if z; >0, z;Z0[6therwise 0)

V= B'x;[+ g;[,Iwhere °y;lislonly[observed(if z;=1 (D

Heckman(Probitimodel
z = v'w; + u;[Jwherelz, =1 if z; >0, z;Z0[6therwise 0)

yi = B'x; + &, where %, =11 y,">0, %, =0Otherwise (2)

Inleéquation((0) z; [s[the unobserved propensity tolinnovate based on(the éxogenous ¢ompany
characteristics w;. z;[is[theldbserved3tate[dffhe[¢ompanyl¢arryingloutlinnovativelactivities[or
not; “y,[is al¢ontinuous innovation activity [variablelin[equation (1). Inlequation((2) “y;(is(a
dummy Variablelindicting[certain[innovationlactivities; x;is[the(Vector[ofléxogenous ¢ompany
characteristics determining the “y;.IThe(variables z;, “yi[,/y;[, w..[and x;larelspecified Below.
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Endogenousivariables

Table[2 [sSummarizes[the éndogenous(variablesused to[test[thehypothesis/discussed in
section(2.4.Itlalso [contains/the [variables/in [the [CIS [data, which are ised [to [Construct the
variables.[ Tol analysel thel innovation[ input[ gap[ we[ use thel various/ indicators! to
approximatetheinnovationlinput(oflthe firms. [First, Weusean/indicator (0f ' whether the
company[darries[outinnovationlactivities/at(all.[The gap hypothesis/canbelanalysed for
alllfirms(in'the[sample. Thislindicatorlis[also lisedto [éstimate/the selectionequation(0).
Second, weliselanlindicator forthe(size0flthelinnovation[efforts. This/dnd[the[analyses
oflalllother(gapsicanlonlybe carried [outfor those[companies/that(carryloutlinnovation
activities.[ The[locall embeddedness gap[is[tested using[ various[ indicators, suchl as
embeddedness(in/the[nationallinnovation(system, thelembedding of'thedomestic [parts
oflthe company's(Vvalue[¢hain, the companies'[émbeddednessin[the [ domesticlindustry
structureland thelutilization ofl theldomestic[scienceand[ tesearch environment.[ The
innovation outputgap!(is measured by(the patenting[behaviour’ (of the( firm[and (by(the
firm’s(ability [to launch(alproductlinnovation[that(ismew(to[the market. The[productivity
gaplislassessed by thelabour[productivity;thelanalysis oflthe funding(gap (utilizes the
informationlonwhether/ornot/the companies have received publicfunding.

?[Based (on Hagedoorn and Cloodt((2003), we ise [patents @s aproxy for [innovative output.
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Table2.[Endogenousvariables.

Hyp, Endogenous(variable ... [approximatedBy[... ...constructedising Mean
the[CIS variables
IIG  Innovation(activity Productlinnovation(or inpdt, ihpcs, ihon 0.630
process innovation[or
ongoing R&Dproject
(dummy)
IIG  Innovationlinput Innovation(eéffortper rtot, [€mp 0.720
worker (log)
LEG Embeddednessihifhe Domesticldollaborationfor  coil ie{l...8} 0.427
domesticihnovation R&D[(dummy)
system
LEG Embedding/ofithe Vertical[domestic co21,lco31 0.355
domesticvaluelchain  collaboration [for R&D
(dummy)
LEG Embeddednesslinithe  Horizontal[domestic co4l 0.096
domesticlindustry collaborationfor R&D
(dummy)
LEG Embeddednessfinithe  Collaborationwith co71,do81 0.337
domesticisciencebase  domesticiniversities[or
research institutes
(dummy)
IOG  Patentingbehaviour Patentlapplication paap 0.258
(dummy)
IOG  Qualityevellof Productmew(folthetharket  inmar 0.417
innovation (dummy)
IOG Innovationloutput Salesfrommew/modified  turning, furn,lemp 1.549
productsper worker((log)
PG  Productivity Sales per Wworker((log) turn,lémp 4.987
FG  Funding Public funding (dummy) funloc, fungmt 0.364

Exogenousivariables

Based/discussionlabove, Wweleéxpectthatthe home[country ofithe(dorporate [group tatters
forldetermining(thelinnovationlactivities[ of the[ firms. Hence welincludeinformation
about/the Home [dountry(of'the corporate [group [inlthe [@nalysis. Ex[ante, webuild [country
groups, Whichlarel supposed[to[yield[similar[ corporatel governancelstyles; wel group
together  companies|thatlare[partofl Anglo[Saxon/owned[corporate groups, including
UKlowned, USlowned, Irish, (Canadianland[SouthAfricanicorporate(groups.[AsFinland
islembeddedin/the(groupof Nordic ¢ountries, [Sowelgroup, Danish, Finnish, Tcelandic,
Norwegian/and[Swedish0wned[companies/into ‘this/category. Alllother home[countries
in[thel samplel arel groupedlinto!thel category[ Europeanland others, where European
countries| ¢clearlyprevail. [In[éstimatingthel$electionl eéquation,[ andlin the[descriptive
statistics [ below, ] wel[ differentiate[ | between[] foreignlowned | and[] domesticlowned
companies.Withinthe/domesticlowned [companies we[differentiatethe[domestic[owned
companies and[ companies/ whichlarelal partl of  al domestically owned[ multinational
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group.[As(alll¢ompanies in[the samplebelong[tolalcorporate group, companies which
arenot(part(ofld[domesticallylowned multinational are[Supposed ‘to [be groups with [only
domestic facilities.’ [Table 3 [nd (Table 4 [summarize the éxogenous Variables ised!in the
selectionmodels.

Table'3.[Exogenousvariables|forlthe selectionéquation (0).

Variable Mean
Foreignlownership 0.225
Size[(loglemployment) 4.667
Productivity[(log Tabour productivity)" 4.987
Significantarket @realocal (dummy)° 0.178
Significanttharket/arealllfegional [(([dummy) 0.322
Significantharket(@reallglobal (dummy) 0.500
Established[(dummy) 0.073
Merged [(dummy) 0.137
Human [Gapital((share(ofThighlyl€ducated €mpl) 0.355
Tangiblelihvestment(log) 1.518
Highfechnologyanufacturing(sector((dummy) 0.053
Medium(high fechnologymanuf. [Sectors (dummy) 0.211
Medium(Tow fechnologymanuf.sectors (dummy) 0.147
Low fechnologyanufacturing Sectors (dummy)” 0.200
Knowledgelintensive services (dummy) 0.170
Other(services (dummy) 0.219

Note: *variablemsed [@sfeference Cate gory 'variable mot[inFe gression
for the productivitygap liypothesis.

? Detailsabout the generation of thegrouping Variables/can be found lin Appendix A.
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Table'4. [Exogenousvariablesforithelvegressions|of equation (1)land (2).

Variable Mean Std.dev. Min Max
Domesticmonmultinational [(dummy) 0.661 0.474 0.000 1.000
Domesticmultinational ([dummy) 0.114 0.318 0.000 1.000
Nordicmultinational ([dummy) 0.088 0.283 0.000 1.000
Anglo[Saxon ultinational (dummy) 0.066 0.248 0.000 1.000
Europeanmultinational(or Gther (dummy) 0.071 0.257 0.000 1.000
Size[(loglemployment) 0.720 1.412 3.521 5.937
Innovation linputPer Worker[(log)" 4.667 1.469 2.303 10.117
Significantarket @realocal (dummy)® 0.178 0.383 0.000 1.000
Significantharket/arealllfegional [(([dummy) 0.322 0.467 0.000 1.000
Significantarket(@realTglobal (dummy) 0.500 0.500 0.000 1.000
Productlorientedinnovation [strategy((dummy) 0.079 0.204 0.000 1.000
Process[orientedlinnovation strategy((dummy) 0.032 0.128 0.000 1.000
Continuous R&D[(dummy) 0.440 0.497 0.000 1.000
Public funding (dummy) 0.364 0.482 0.000 1.000
Highlfechnologymanufacturing(sector((dummy) 0.053 0.223 0.000 1.000
Medium(high fechnologymanuf. [Sectors (dummy) 0.211 0.409 0.000 1.000
Medium[low [fechnologymanuf. [Sectors (dummy) 0.147 0.354 0.000 1.000
Low fechnologyanufacturing Sectors (dummy)” 0.200 0.401 0.000 1.000
Knowledgelintensiveservices (dummy) 0.170 0.376 0.000 1.000
Other(services (dummy) 0.219 0.414 0.000 1.000
Agriculture food [andfishery[(dummy) 0.661 0.474 0.000 1.000
Oilland gas(sector (dummy) 0.114 0.318 0.000 1.000

Note: “variablemsed(@s Feference Gategory 'variable Mot ih Fegression6f theinnovation input.
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4. [Empiricalianalysis

This[section[ presents the results[ ofl the empiricall analysis.[ Section4.1[teports[the
descriptive!statistics for(all[firms;in[sSection(4.2 [weldoncentrate on the innovative firms;
in[section’4.3Welfinally teport/and(discuss/the [tesults o flthe[sample(selection models
testing (thelgap (hypothesis.

Aslthislanalysis endeavours[to establish[the differencel between! foreignlowned [ and
domesticlowned ! firms, [we testrict [the firmsin[our(sample(to [the firms belonging fo’a
corporate @roup.4

4.1 Descriptive statistics foriallfirms

Theldescriptivelstatisticslin[this[Sectionlincludesall firms in[the sample, tegardlessof
their/carrying/outihnovative activities.

Table'5. Sampleldistribution.

Observ. Innov. firms Percent
Total

TotallObservations 818 515 63.0
D: Domesticon multinationals 541 303 56.1
DIM: Domesticmultinationals 93 93 100.0
NIM: Nordicmultinationals 72 47 65.3
ASM: Anglo[Saxon multinationals 54 40 74.1
EUM: Europeanland[6therthultinationals 58 32 55.2
DOM: Domesticlowned firms 634 396 62.5
FOR: Foreignownership 184 119 64.7

Note:[This[fablelis[based [onthe[Sampleoffirms thatlare[partloflalcorporate[group. (Innovative firms[are firms
reportinglalproductland/orprocessinnovation [dnd/or Meportiongoinginnovation [dctivities. [Thelihnovators’ [share
ofl100% [ofTthe [ domesticmultinationals[is [due fothe[¢onstruction[of[the[domesticMultinational [indicator [(See
Appendix[A).

Table(5 [¢ontains(the distribution[oflthe [companies(acrossthe country groups.[Welalso
reportl the[ humber[ ofl innovators.[ Wel definel innovators[ as companies! that[ exhibit
innovationlactivities, suchlas having[introducedlaproductlor[process/innovation, or

*Had we mot/done|so, all foreign [owned firms would, by definition, be part 6fia foreign (owned corporate
group.[Onlylalfraction[oflthe[domesticlowned firms[are[part oflalcorporate group [though. [Observing[a
differencebetween foreign [owned firms[and domesticlowned[firmswouldlin[this ¢ase[dlsolinclude(the
effectlofl groupmembership. Tol¢liminate thisleffect[welonlylanalyze[firms that(are(part/oflalcorporate
group. Hencelintalking @bout [firmsweimplicitlymhean [firms belonging [tola[corporate [group.
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companies!| that[ are[ stilll committed to ongoing R&D projects.[ Companies[ having
abandoned’an/R&D[project/and ot ¢urrently undertaking/innovation[dctivities, or[who
havelhot[launched  al product innovation[ or[ process| innovation,[ are[ hot! considered
innovationlactive.

Inlthe[Finnish ¢context[welobservelthat[well beyond 60% ! oflthe ¢companies carry out

innovation[activities. [Domestic_hon[multinationals’Cand European owned companies

contain/thebelow@average fraction(oflinnovative[companies, whereasthe[Anglo [Saxon[]
owned/companies/show the highestrateloflinnovation(dctive[companies. [Thefractionof
innovationlactive ¢ompaniesamong/(theforeignlowned[companies/doesnotdiffer from

thelshareloflinnovative /companiesamong/the domesticlownedcompanies.

Table'6. Summary|statisticsof firm(characteristics andlinnovation|activities.

D DM NM ASM EUM DOM FOR
Size 316 1835 165 218 162 539 180
Sales 9.356 11.308 9.458 10.065 9.640 9.642 9.694
Labour[prod. 4.846 5.245 5.121 5.496 5.242 4.905 5.269
Exports 2.270 4.061 3.059 3.976 2.945 2.532 3.292
Investment 1.519 1.989 1.117 1.747 1.030 1.588 1.275
Innov. input 0.471 1.762 0.582 1.487 0.818 0.661 0.922
Innov. prod. 1.164 3.270 1.623 2.391 1.511 1.473 1.813

Note:[Thelfableteports thelaverages [oflthe firms'Tmainléconomic ¢haracteristics ‘and [innovation activities. [All
categories @xceptthesizeldareindogs.

Tablel6[shows[the sSummary/statistics[of! firm[¢haracteristics[and behaviour[for[all[five
national[ groups[ and[ thel foreignlowned[ and[ domesticlowned[ groups. The summary
shows that/onlaverage/domesticlowned multinational .companies dre(larger(than any(of
thel other’ companies. [ Thisis hot[ surprisinglas[thel foreign/0wned[ multinationalslare
subsidiaries.[ IMost[ Iprobably[ 'some[partJof the[ Isurveyed[ /domestic/ /multinational
companies| arel headquarters, [although(therelis[holindicatorlinlthel datal whether[the
surveyed company/isfalsubsidiarylorlalheadquarters ofl al group; allargelfractionof
headquarters(in[this[ grouplexplains[thel size difference.[In[terms[ofl investment and
exports/domestic multinationals/are/quite(similarto[Anglo[Saxon/owned firms.

Domesticlmultinationals/do not[onlylexcellin/terms(oflsize, theylalso [éxcellin/terms(of
innovationlinput andlinnovation/outputmeasured by(theinnovationléffort[per (employee,
and[ by[ thellsales[ from[ mnew! (and[significantly ‘modified) products per employee
respectively.[Also, thelinnovation[input/and/thelinnovation[output 0f'theAnglo [Saxon[]

>[Inthediscussion (below welalso use the [term domestic/rion (multinationals to refer fo/companies that dre
domesticallylowned/andmot/grouped/ihto/theldomesticmultinationals(category.
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owned! firms[ exceed[ thel tespectivel performancel ofl alllofl thel other! foreignlowned
companies and(the domestic mono (nationals. Here[Wwe[wouldlarguelin[favourofl an
innovationlinput/and/anlinnovation(performance(gap. However, for[almore ¢convincing
analysis/welhavelto[controll for[Variousl otherleffects,[ as[thel countryl groupslare hot
comparablelin[various/company![characteristics/and(sectoral[composition. [Additionally,
welneed[to [investigate (Whether [the[gaps[arecaused by differencesin(the(likelihood of
carryingloutinnovativelactivitiesor[whether [the[gapis(caused [by[differentinnovation
intensity. However,[at this[stage welcan/see[some indication(0flpotential [innovation/and

technologylgaps.

Table'7.Sectoral distributionWithlownershipcategories|inpercentages.

D DM NM ASIM EUM DOM FOR

HIM @.2 9.7 0.4 6.7 .7 5.1 6.0
HMM 14.6 42.0 22.2 333 36.2 8.6 29.8
LMM 20.0 14.0 8.3 1.1 0.3 9.1 9.8
LOM 4.4 9.7 20.8 6.7 s.5 3.7 7.9
KIS 22.4 20.4 23.6 1.4 5.2 22.1 3.0
oS 24.4 4.3 23.6 4.8 31.0 215 23.4
100.0 100.0 100.0 100.0 100.0 100.0 100.0

Note: [Thelsectors dre(defined [dlong(theines[ofthe[OECD[classification of knowledge lintensity: highfechnology
manufacturing (HIM), thedium [high fechnologymanufacturing[((HM M), thedium Tow [fechnology anufacturing
(LM M), Tow [fechnologymanufacturing [(LO M), knowledge [intensive [Services (KIS) land[dther services[(OS); [see
Hatzichronoglou(11997).

Table[7summarizes(the(distributionoflthe[companies dcross/the c¢lasses oflknowledge
intensivel sectorslas[ defined byl Hatzichronoglou[(1997) and " OECD[(2001).[Anglo[!
Saxon[ownershiplis[mostly¢oncentratedin[ (medium) highltechnologylmanufacturing
and[less[ concentrated onl services.. With[ the[ exception ofl medium[ lowfechnology
manufacturinglandhigh(technologymanufacturing, Nordic[multinationals[arelequally
spread [ Jacross[the[Jsectors. IDomestic/ multinationall Jcompanies[ lare[ [predominantly
concentrated/in'the medium high(technologymanufacturing. (Generally, weobserve[that
foreignlowned [ lcompanies[ are[ Imore[lconcentratedin[the[ 'medium[ high(fechnology
manufacturing/than'domestic/owned/companies/are.

Table'8. [Firms'mostIsignificant market.

D DM NM ASM EUM DOM FOR

Local 25.51 .08 4.17 [0.00 [6.90 21.92 3.80
National 47.87 21.51 63.89 44.44 48.28 44.01 53.27
Global 26.62 [17.42 31.94 [55.56 44.83 34.07 42.93
100.00 100.00 100.00 100.00 100.00 100.00 100.00

Note:[Theltablereports(thefirms’ [sharelin[percentages.
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In[Table[8 welsummarize 'what '¢ompanies [feport as[their most[significant market. The
most [ striking, [yet[ hot[inexpected, [ differencel between! foreign(ownedand domestic(]
owned[companies!is/that[the former concentratelless onlocal markets ¢ompared(with
the[latter. [ Still,[the[ focus on[ hationalimarkets[ byl all[ foreignlowned[ companies|is
strikinglyhigh;onlaverage, morethan50% (o fthe firms [argue[that [their most important
market(is(local[0rnational. This[focus/is[éven more[striking[giventhe [small(size[0flthe
national ‘market. [Ifl¢ompanies(follow[an[asset/eéxploiting/strategy, ' welwould[certainly
findlalstrong[focuslonllocalland hational markets. The[ most[internationallyloriented
companies| arel the domestic multinationals. More[than[three[quarters ofl those! firms
regard(the international markets(ds(most(importantforthem. They(are followedby(the
Anglo[Saxonlowned ¢ompanies, where more(thanhalfloflthe samplefocusesion/global
markets. Nordiclowned[¢ompanies, however, [focus on/national ‘markets/more(than/any
oflthelothergroup.

4.2 Descriptive statistics forthelinnovative firms

Theldescriptive[statisticsin(this[dection[onlyfocus[onlinnovative[companies(ds/defined
above ITthis giveslalmoreldetailed [ picture[of thel firm's/innovativelstrategies'and the
related(dctivities.[Table[9gives/the percentage0fl firms where(thegiven dctivity[can[be
observed.[ Hencel it summarizes how( pervasivel thelactivity[is[ among[thelinnovative
companies, [althoughlitldoes[not[give anlindication[oflthelintensity of the innovation
activity.

Table(9. Innovationlactivities.

D DM NM ASM EUM DOM FOR
Innovationléxpenditure 96.7 98.9 93.6 100.0 100.0 97.2 97.5
Innovation(sales 73.6 94.6 80.9 87.5 81.3 78.5 83.2
Productihnovation 75.2 94.6 83.0 90.0 81.3 79.8 84.9
Processlihnovation 49.2 77.4 46.8 57.5 43.8 55.8 49.6
Continuous R&D 61.4 95.7 53.2 87.5 78.1 69.4 71.4
PublicFundingfor R&D 52.5 87.1 383 70.0 34.4 60.6 47.9

Note:[Tablelgives[thefirms’[sharein[percentages Wheretherespective ihnovation [@ctivities[danbeobserved.

Notlsurprisingly, almost/alllinnovative firms+in[our(case (here [more(than97% =+ teport
innovationleéxpenditure. [However, onlaverage,l only[lessthan[80%/[ofl the companies
report( positivel sales! from new[ or[ significantly modified[ products. Thel fraction[ of
companies [teporting thelintroduction[oflnew [or[significantly modified [productsalmost
equals(the(fractionlofl¢ompaniesteporting positive[sales/generated by those products.
Domestic/multinationals(teport the largest! fraction[ofl process/innovations, which[¢an
probably[bel explained byl thellarger(sizel ofl the averagel companylin[thislcategory.
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Domesticl non[multinationalsand foreignlowned companies[ havel anl approximately
similarpropensity(folaunchprocess/innovations. Only[Anglo[Saxon owned[companies
stand [0utWwith/an/abovelaverage fractionloflprocess/innovations.

With[tegard fol¢ontinuous R&D, the[domestic 'multinationalsland[Anglo [Saxon owned

companies| stand[ out.[ More! than[ fourl outl ofl five[ companies arelinvolvedin(R&D

activities/onld[continuous/basis.Only [about[onelin/two Nordic/d6wned[companies show

continuous R&D.Welalso observe ‘that [the[propensity(to [feceive [public[funding [differs

betweenl thel countryl groups. Among![ the[ domestic multinationals, receiving public

funding[ for[R&DUlislalquiteubiquitous phenomenon(Ilaslitlis for the Anglo[Saxon(]
owned [multinationals. Nordicand [European/owned [firms [teveal [a[far Tower [propensity

to[teceive publicl funding, [ which[is[ considerably[lower[ thanthat[ ofl domestic[ hon[’
multinationals. [Thelsectoralldomposition(dfithe foreignéngagementand ‘the [existenceof
technology( programs!targeted! atl fostering[ certainl sectors/ may[ explainl somel of! the

variation/observed here. [However, it cannot[account for[the large differences between

Anglo[Saxon(onltheonelside/and [European/and Nordic éwnedcompanies(on/thelother.

Onlthe [basis[of'the innovation[activities, the dverage Anglo[Saxonlowned[company[is
most[similar[to[the[domesticlmultinational. [Thelinnovation activities[ 0 the Nordic[
ownedcompanies[andthe [European’ownedcompanies are[most[similarto [the [domestic
non[multinationals.

Table10. Methods|of protection.

D DM NIM ASM EUM DOM FOR
Patent[(Valid) 34.0 71.0 532 65.0 40.6 42.7 53.8
Patent[(Application) 27.7 72.0 34.0 50.0 31.3 38.1 38.7
Design[patterns 13.9 344 31.9 22.5 15.6 18.7 24.4
Trademarks 27.1 67.7 553 42.5 31.3 36.6 44.5
Copyright 12.5 31.2 23.4 20.0 15.6 16.9 20.2
Secrecy 55.1 84.9 66.0 72.5 50.0 62.1 63.9
Complexitylofidesign 343 49.5 34.0 47.5 15.6 37.9 33.6
Leadfimeladvantage 59.1 74.2 66.0 67.5 46.9 62.6 61.3

Note:[Theltable[gives[thelshareoffirmsindicatinguse [dfltherespective methods ofprotection.

The[CIS [questionnaire(also linquires aboutthe[firms'[assessment [ofl ¢ertain (methods[to
protectlinventions[andlinnovations. Firmslarelalso [asked [about[Whether[theylalready
hold[valid [patentsand whether[0r mottheyhave[@pplied[for [patents(intheyears[1998to
2000.[Table[ 110 contains! the percentagel ofl firms[giving[ positive[ answers[ tol the
respectivequestions[inthe [questionnaire. [Herelit [shows [that[domestic imultinationals(are
more likely(tb [possessvalid[patents(and [fo[apply for[patents. It/alsoshowsthat[domestic
multinationalsare morel llikely[to[usel either[ ofl thel given[ protection[ mechanisms.
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Informall protection methods,[ suchas[lead time[ advantages[ and[ secrecy,[ are[ most
favoured, (wWhereas formal/protection/mechanisms(are(least[favoured. Among the formal
protection/methods, [patenting(plays(alleadingtole. The fanking[ofithe[preferences/does
notdiffer between(domesticlowned and foreignowned companies. Neither(doeslit differ
between/thecountry/groups. However, [it[(becomes/obvious that[thereare[group [specific
differences/in/the rateoflusageofithe[protection mechanisms. The[Anglo [Saxonlowned
firmslagain[ most/tesemblelthe domestic[ multinationals. The European/multinationals
aremostsimilarto the[domestic mono nationals.

Table11.Innovation!InputlandInnovation Qutput.

D DM NM ASM EUM DOM FOR
Input
Mean 6.1 0.1 3.0 10.0 8.5 6.8 6.9
Std.dev 14.9 as.7 5.8 21.1 6.7 5.2 5.6
Min 0.0 0.0 0.0 0.2 0.1 0.0 0.0
Max 100.0 100.0 35.6 100.0 753 100.0 100.0
Output
Mean 6.2 25.6 5.6 259 18.8 18.4 19.9
Std.dev. 23.6 27.5 20.1 27.8 21.7 24.9 23.6
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 100.0 100.0 80.0 100.0 80.0 100.0 100.0

Note:[Thisfablefeports the[summaryIstatistics for [the innovationéxpenditure [(input) @sd fraction [of [Sales [and
thefraction [0f furnover(generated bymew or(significantlyimodified productsi(output)./All walueslare [fercentages.

Tablel11summarizes/the innovation input(and/the innovation[output/of the innovating
firms. [Thelinnovation[inputlis'measured [by[the fraction[oflsales spent onlinnovation
activities.Thelinnovation/output(is tepresented (by[the sales frommew [and significantly
modified [ products|telativeltol totall sales.[ Onlaverage, domesticl multinationals[ and
Anglo[Saxonlowned! firms[ seem[to[ showalsimilar[ patternl ofl innovation inputl and
innovationloutput. [Bothlinvestabout[10per[¢entlofltheir(saleslinlinnovation, and/the
fraction[ ofl sales[ both!realize from[ selling new [ or[ significantly modified[ products
amounts[to morel thanlal quarter. Onlaverage, domestic[ hon[multinationals and[both
Nordiclowned[and[European’ownedl companies/ show![similar[behaviour,[althoughlthe
Nordiclowned companies/reveal thelowestinnovationléxpenditure relativetosales.

Relating[ ithe [ lsummary[statistics[ found[in[ 'Table111[ito[ the[gap  hypothesis,[Jand
disregardingany/statistical[$ignificancelissues, wel¢anlassert/an innovation[input/gap
between[AngloSaxonlowned[firmsland domestic (non multinationals.'Welalso [find[an
innovationlinput gap[ between[ the domestic multinationals and[the domestic mono!(]
nationals, the Nordic/multinationals/and(the [European(tultinationals. [And[there seems
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to[belanlinnovationlinput/ gapbetween[the Anglo[Saxonlowned firmsland thelother
foreignlowned firms. Thelihnovationoutputigapfollows the 'same [pattern.

Table'12.[Cooperationlonlinnovation.

D DM NM ASM EUM DOM FOR
Within Fhe group D 41.9 74.2 213 15.0 125 49.5 16.8
G 0.0 o 48.9 57.5 53.1 23.5 52.9
Suppliers D 37.0 77.4 40.4 37.5 313 46.5 37.0
G 22.4 64.5 40.4 35.0 21.9 323 33.6
Customers D 35.0 81.7 55.3 37.5 313 46.0 42.9
G 16.8 78.5 23.4 40.0 25.0 313 29.4
Competitors D 11.9 34.4 6.4 125 0.4 17.2 0.2
G 1.3 19.4 10.6 125 .4 10.1 10.9
Consultancies D 26.4 53.8 23.4 30.0 21.9 32.8 252
G 8.3 24.7 17.0 17.5 .4 12.1 15.1
Priv. R&DILabs D 24.4 59.1 17.0 325 28.1 32.6 252
G 6.9 323 6.4 10.0 15.6 12.9 10.1
Universities D 38.0 92.5 31.9 55.0 40.6 50.8 42.0
G 6.3 38.7 10.6 225 6.3 13.9 13.4
PublicR&DOrg. D 25.4 64.5 23.4 325 21.9 34.6 26.1
G 5.6 35.5 @3 1.5 .4 12.6 6.7
Domestic
[Tdollaboration 59.1 98.9 70.2 70.0 53.1 68.4 65.5
[Wertical Goll. 46.5 91.4 59.6 55.0 43.8 57.1 53.8
[MhorizontalGoll. 11.9 34.4 6.4 125 .4 17.2 0.2
[scientificcoll. 41.9 95.7 383 65.0 46.9 54.5 49.6

Note:[This[fablelgives thepercentageofl companies Feporting[dollaborative innovation [éfforts, Wwiththe Tespective
partners. (D denotes[domestic[partners[and[G[denotes international (partners. [ The[diversityindex [is the Mmumber [of
partners[¢urrentlyised telative[fo [the mumber [of potential [partners. [Forthe[diversitylindex, thefable Teports the
means. 'The waywe[defined[domesticmultinationals(causesthelglobalicooperationratefobe100pericent.

Tablel12[displays(the collaboration[pattern(forinnovationbroken/down[by!the/country
groups/ Jand [ the Jinternationality[loflthe[Icollaboration[ Jpartner. ]Regardless Jof’ ithe
ownership, Finnishdomesticluniversities are[among/the most[important[¢ollaboration
partners.Only Nordicléwned/companies/tend toluseFinnishuniversities less [than(their
verticall collaboration[ partners, suchlasl domesticl supplies[ and domestic[ customers.
Internationall¢ollaboration/within(thelgrouplis(almajor[part[ofithelinnovationlactivities
for(allforeign owned companies. Theldiversity(ofithe set0ficollaboration[partnersidoes
notldiffer (between!theforeignlowned companiesand[the domestic/groups. [ However,
domestically[0wned ‘multinationals/seem [to aintain abroader metwork [0flcollaboration
for[R&D [than(thelother(firms|(do.
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InltheTowerpart/ofiTable[12welseelallocal[embeddedness gap between Anglo[Saxonl[
owned and[ Nordiclowned companies, and[the domestic nonl[multinationals’andthe
Europeanlowned [firms. Theldomestic ultinationals [show [the deepest/embedding/inthe
domestic[system/oflinnovation. Thelintegration(of'/domestic[suppliersand[dustomers[in
thelinnovation[process[is more/commonlin'domestic multinationals thanlin[anylother
group; however, it shows[that[ Anglo[Saxon 0wned[¢companies and the Nordiclowned
companies| maintain[ lal higher[Jinvolvement[loflsuppliers(Jand[Jcustomers(than(the
European/owned/¢ompanies(andthe domestic mon[multinationals. [Embeddedness/in/the
domesticlindustriallénvironment,as[measured by horizontal[¢ollaboration/for[R&D, [is
equallylow [for[foreign’owned [¢ompanies, with[the Nordiclowned companies being the
least!_embedded.[ The'domestic multinationalsenjoy[ thel deepest embedding.[ The
embeddedness( inlthe domesticl sciencel system! tevealslal gap[betweenthel domestic
multinationalsand[ the[ other companies, where[ the AngloSaxon/owned companies
seemlto (bemoreldeeply embeddedthanithe Nordic[owned, the [European owned and [the
domesticlownedcompanies.

Thelsummary(oflthe/cooperation(forinnovation/teveals’an[émbeddedness gap [between
the domestic[ multinationalsand[ alllother[ Finnish{ companies.[Therel is[ alsolal gap
between[the Anglo[Saxonowned[¢companiesand[thelother foreignlowned companies.
Weldannot[seelad clearlindication[oflan/embeddedness(gap between(the [domestic[owned
companieslandthe 0ther foreign[owned companies.

4.3 Regressioniresults

Asldiscussed/in/section[3.2above, [welestimate theleffectofl foreignlownershipland(the
effects ofldifferent underlying(governance styles[/[home[countries by means oflsample
selectionmodels, whichlallow is/to(distinguish(theldecision(to (belinnovation(dctive, i.e.
tocarrylJout[linnovationJactivity[Jat[Jall, [ Jfrom[the ldecision[Jaboutthelevel Jand
characteristics(0fltheinnovation/activities.

4.3.1 Innovationlinput/gap
Thelselection équation® [reported in Table[13 [estimates how ! the innovation decision

dependsonl exogenously[ given[ firm[ characteristics and[ firm[ behaviour. The[imost
striking (result(hereis/that foreign ownership [0f firms[doesnothaveanlinfluencelon(the

8 Welexemplarily/report theselection équation ofithe selection hodel iregressing the innovation linput. The
findings[herel hold[for[thel selectionl equations in[ alll other[tegression[models! testing[ the other[ gap
hypotheses.
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decisionto[innovate. However, welsee(that[the innovators(are(larger; they ¢command(a
higher” endowment ofl humanl( capital,  maintainlarger[investments and[enjoy[ higher
labour [productivity.[Onlaverage, [decent éventslin/the firm’s history, [Suchldsmergers[or
establishment,do mnot/affect/thedecisiontobelihnovation'dctive. The key finding hereis
thatlownership[does not[matter in(determining [ whether(ormot(to [belinnovation[active.
What[ does matter, [ though, [is[ the market orientation[ bfl the[ company. Companies
focusing[ on[ nationaland[ globall markets[ arel morellikely[ to[ carry[ butl innovation
activities(than dcompanies focusing/on localmarkets. Thelmarginalléffects’ show that the
focuslonlglobal markets/haslalstronger effectlon(thel[probability[tolinnovate[than the
focuslonthemational market.

Table13.Innovation!decision|(selectionlequation).

Innovation
activities
(IIG)

Coeff. Marg. [eff.
Foreignownership 0.115 [0.044
Size 0.223  *x* 0.086
Local markets Reference
Nationalmarkets 1.144  *x* 0.282
Globalmarkets 0.789  *x* 0.372
Labour[productivity 0.167  *** 0.051
Recentlylestablished [0.004 0.012
Recentlymerged 0.125 0.025
Human [Gapital 0.361 * 0.068
Investment 0.096  *** 0.023
Constant 0.115 m
Est.method HR

Note:[This[fableteports[theresults [of the selection equation for
innovation @ctivitiesfegression isingd (Heckman [Selectionmodel.
ItTeportsthelestimated[coefficients[and [the marginal [éffects. [The
related [ gap[lis[ given Din[] parentheses. [ ##* [](** *)Jindicates
significance(atthe1%[(5%,10%)Ievel

Table[14[and[15teport[the tesults ofl tegressing/ thelinnovationlactivitieslinlorder to
assess!thelinnovation[andltechnologyl gaps.  Thel domestic multinationals, the[ Anglo[]
Saxonland(the European/owned firmshavelalsignificantly higherinnovation effortper
employee [than(firms[in(the domesticlor[Nordic [groups. [Welfind nolindication[for an
innovationlinput gaplin[the innovation/decision; oncelalcompany decides(to carrylout
innovationlactivities, Wwelfind [@n[innovation/input/gap. Domesticmion multinationals'and

7The targinal effects(are/computed atthesample theans(Greene 2000, p. 816).
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Nordiclowned firmslag[behindlin/innovation/effort teasured(inlinnovation/éxpenditure
per[worker. Domestic multinationals, [Anglo[Saxonlowned[firmsand Europeanowned
firmss$pend[significantlymore[tesources onlinnovationlactivities per worker[than(the
domestic monmultinationals/and the Nordic[owned firms.

4.3.2 Embeddednessigap

Domesticl collaboration[is ‘more[ likely[ among/ domestic[ multinationals and[ Nordic
multinationals(than[among/(alllthelother foreignownedl¢ompanies. ‘A [similarpattern/is
observed for[ Jvertical[ l[domestic Icollaboration. [However,![it[lis[Jonly[ the[ Idomestic
multinationals(that[ collaboratel significantly morel frequently[With competitors. Also,
everything(élsebeingéqual,[domestic multinationals/are more/embedded [inthe Mational
science/system/[than/(allthe(other[companies. Hence therelis(a[strongléembeddednessgap
between! Jdomesticl imultinationals(Jand[Jdomestic[ non multinationals.[ IWe[can[Jalso
concludelan/embeddednessgap [between/the Nordic owned [firms[and [the[domestiction[
multinationals. (A higher(degree o fléembeddedness (Wwithvertical[partnersseems(to bethe
sourcelofltheldeeper/overall’émbeddedness. [ Yet[welobserve from(the tegressions/that
theJmarket[/companies’[focusJon[Jis[lalimore[significant[]determinant( |for[Itheir
embeddedness/inthe domestic INIS [than/the mationality/of'their[0wnership.

The moreremote from(local markets [the host limportant harkets [dre located, [the [smaller
the[propensity(gets(to[¢ollaborate with[domestic[partners. This holds(true for domestic
collaborationlas such, as[well as for[alllthelcollaboration typeswellookedlat.[ The
productlinnovation/(strategyldlso (has[alsignificant impact[on(theVerticalland[horizontal
collaboration. [ 'This[Jagain[Istrengthens[ ‘the jpoint[ that[Istrategy( rather[than foreign
ownership (matters [for [theutilization [0flthe [domestic nationalinnovation[system. [At[this
stage[ ofl the discussionlwel can seel that[ headquarters as[ welllas[ strategy matters
determinelthelinnovation/activityoflfirms.
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Table[14. Innovationlactivities, [twoléquationselectionmodels.

Innovationlinput Domesticl[collab. Domestic Domestic Utilization [of
periworker (LEG) vertical horizontallcollab. dom. [Science
(11IG) collab. (LEG) system((LEG)
(LEG)
D Reference
DM 0.510 *** 1.521  #** 1.023  H** 0.608  *** 1.493  *%*=*
NM 0.234 0.560 *** 0.551  *** [0.244 0.220
ASM 0471 ** 0.023 0.067 0.148 0.382
EUM 0.445 * [0.048 0.095 0.071 0.337
Innov. input O 0.140  *** 0.066 * 0.106 * 0.200  F**
Size [0.413 *%*=* 0.146  *** 0.088  *** 0.094 0.188 **
Local markets Reference
Reg. markets 0.131 [0.527 *** 0.434 S [0.646 ** [0.547 **
Glob. markets 0.232 0.614 *** [0.694  *** [0.861 ** [0.884  ***
Product(drient. 0.723  kx* 0.220 0.400 * 0.567 ** [0.088
Process orient. 1.247  F** [0.109 0.450 [0.512 [0.532
Contin. R&D 1.046  *** 0.346 ** 0.163 0.287 0.487  H**
Publ. funding 0.623  *** 0.429  *x* 0.122 0.252 0.805  Hk**
Constant 2.082  kx* O O 1.129 0.775
Waldtest 259.3  kxk 226.63  *** 90.69  *** 52.87  kx* 80.70  ***
LR [fest 12,7 w5 0.31 1543  H** 1,35 1.73
Est.method HR HP HP HP HP

Note:[Thelfable[givesthel¢oefficient[estimates; ¥ ** [(**,*) [indicates Significance at[the 1% (5%, 10%)evel.[The
estimation hethods(arelindicateda@s HR [(regression thodel Wwith [Sample(selection) [and (HP (probit odel Wwith[Sample
selection). [6[Sector[dummiesincludedih theregressionare Mot reported here. The results oflthe [Selection€quation [are
not[teportedhere.[The[Wald [Statistic[fests joint[Significance, [and (the LR [fests the[dorrelation [of the fwoleéquations.
Therelated[gaplisigivenin[parentheses.

4.3.3/ Innovation/output/gap

Nordicl land[Jldomestic[ /multinationals tend[to[ Ipatent more[ frequently lthan lother
companies. Themorelintensive patenting behaviourloflthe domesticmultinationals¢an
belexplained by al headquarters’ effect. Wel alsol find that[ public[ funding induces
patenting. The likelihood[toinnovate(dn(ahigher Ievel dependsmore [0nmarket Strategy
andlinnovation/strategy!than on(the [dwnership. Only[domestic[multinationals(produce
high(levelinnovationsthorefrequently than(domestic[groups. Multinationalityseems|[to
foster[ the development[ ofl market[ hovelties. Byl and[ large, wel find[ no[ significant
innovation/outputgapbetween/foreignlownedand domesticlownedcompanies.

Although(foreignlownership[ldoes! not matter for[ thel 'development[lofl highllevel
innovation, [it'does[have anleffect[on(thelinnovation [output(asmeasured by(thelsalesof
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new [and[significantly modified [products(relativeto totallsales. TheAnglo [Saxon owned
and[ the[ Europeanlowned! companies! inl particular[ perform[ significantlyl better than
companies/owned by domestic[groups. Againwefind that Wordiclowned [companies(do
not(differ from/domesticlownedones. [For[domesticlowned[companies, multinationality
doesmatter/though. Astonishingly, [the feturn(to [innovation(decreases(the more femote
the[¢ompanies'markets are(from(locallmarkets. Product/innovation[strategy, lhowever,
haslallargepositiveleffect/on/the innovation/return.

Table15. Innovationlactivities, [twoléquationselectionmodels|(continued).

Patent Products mew Returns(fo Labour Publicfunding

application tolthe arket innovation[per productivity (FG)

(I0G) (I0G) worker (PG)

(I0G)

D Reference
DM 0412 ** 0.900  F** 0.534 ** 0.131 0.528  ***
NM 0367 * 0.100 0.391 0.140 0.211 **
ASM 0.079 0.159 0.675 ** 0314 ** 0.069
EUM 0.115 0.172 0.538 * 0.155 [0.542 ***
Innov. linput. 0243  *** [0.006 0.150 *** 0.146  *** O
Size 0.137 0.067 [0.199  *** 0.029 0.001
Local markets Reference
Reg. markets 0.171 0.643  H** 0.643 ** 0.257 * [0.281 ***
Glob. markets 0.322 0.718  *** 0.577 * [0.238 0.123
Productdrient. 0.091 0.596 ** 1.368  *** 0.214 [0.228
Process(orient. 0.065 0.213 0.275 0.152 0.811 ***
Contin.[R&D 0.384 ** 0.167 0.132 [0.082 0.370 ***
Publ. funding 0410 *** 0.332 [0.164 0.142 * 0
Const 1.908 1.718 4453 k¥ 6.040  F** 0.505
Waldltest 44.1  xx* 116.4 *** 90.5 ¥** 112.1  *** 56.1 ***
LRfest 1.1 37 24.5  xx* 27.6  *** 6.2 **
Est.method HP HP HR HR HP

Note:[Thefablegives theCoefficient[éstimates;® ** [(** *)[indicates [Significance(atthe 1% (5%, 10%) devel. [The
estimation methods(are [indicatedas THR [{regression (model [Wwith [Sample [Selection) land THP [{probit model with
samplelselection). (6 sector[dummies(included inlthe [regressiondremotreported here. [The results(0fithe[selection
equation(aremotTeported here. [The[Wald [statisticfests joint[Significance [and [the LR [fests [the [correlation [6f the
twolequations. The related/gap is[given in[parentheses.

4.3.4 Performance(gap
Measuring! performance! by[llabour [ jproductivity. we[ find[ theJAnglo[Saxon owned

companiesoutperformingall'the0ther companies. Innovation(input(hasa/positiveeffect
on'the [performance ofithe companies. Here we[find [aperformance(gap (betweenforeign! |
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owned[¢ompaniesanddomestic/owned/companies, [tegardlessofltheir (multinationality.

Atlfirst[ sight,[this[tesultl complies[ hicely[ with[ thel argument[that[theAnglo[Saxon
governance style focuses/on/measurableishort[fermresults, which, [infurn, would leadto

stronginvestment behaviour(dand(alreductionin[personnel, tesulting[in the highlabour

productivityoflthe[ ¢company. [It[also[conforms hicely[with[the argument/that Anglo[]
Saxonowned[¢ompanies arel Anglo[Saxonlownedbecauselofltheir high[performance.

Althoughlthelabovelanalysis takes[various/factors/into dccount to [¢ontrolforléxogenous

influences, [it[does Mot [takeaccount (0 fithe fact ‘thatlinnovation[outputtay(determine the

labourproductivity[and[vice[Versa.[ The highlinnovationloutput[0fl the Anglo[Saxon[]
owned[ companies[ may! also[ determinel the  highl labour[ productivity. To[test  this

relationship el estimated al production’ functionmodellin[the[Vein ofl Creponletlal.

(1998),[and[teport/the(resultsin/the [Appendix. [ The éstimation/oflthe modelshows that

oncel wel controll for! the[ mutuall determination[ ofl thel innovation output and[ labour

productivity, (weldo mot find [d[productivity gap [(forthe[Anglo[Saxon ¢companies; tather,

welfind [@lproductivity/gap [for[the Nordicldwned/companies. Still, [the innovation loutput

gapfor(the[AngloSaxon'owned/companies [remains.

4.3.5 Funding/gap

Receiptlofipublic funding for R&D lis[more(likely[for [domesticmultinationals/than(for
companies|that(arepartoflalpurely/domesticgroup. Onlaverage, with/éxception[of the
Anglo[Saxonlowned[ companies, [ foreign/owned companieshave[ less  likelihood to
receive[publicfunding/than/their/domestic [Finnish counterparts.[Welconclude [that there
isCal‘funding[gap.[ More[ research needs[ to[ bel ‘conducted to[ find[the underlying
mechanisms for(the/gapandto [dssess[the impact[0fithegap onlthelinnovationldctivities
oflforeign’owned firms/inFinland.
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5. Conclusion

Inlthelanalysisiwelfirst[extended the[¢urrent[discussionlabout/gaps/between domestic!
owned [ and[ foreign'owned' firms[ linto[ ‘al ‘more[ detailed[ picture ofl innovation_and

technologyl gaps. Mainly[theoretical considerations [led [ us to [ differentiatelinnovation

input( gaps, innovation output’gaps,local’émbeddedness! gaps, productivityl gapsand

funding(gaps. [Theempiricallanalysishitilized ‘the [Finnish[Community Tnnovation/Survey

coveringthe[years[1998t0[2000.[ Thelanalysisloflthe gap hypothesis started withlan

exploratorylanalysis/oflthe(data, (Wherewelalready found(slightlindications/pointing[to

thel] differential [l behaviour(] ofl] foreignlowned[ ] and[] domesticlowned | firms.[] The

econometricl lanalysis/ mainly[ consisted[ lofl sample[selection[ models! that! takel the

companies'decision whether ormot/to engagelinlinnovation(activities/into[dccount.

Aslthelearlier(literatureldoesnotloffer(d[donsistent pictureoflinnovation/and technology
gaps, [this [paper(is(clearlyin(line withthelcurrent @mpirical literature. Thepicture welare
drawinglin[this[Studylis[notundivided. Depending [onthe type oflindicatorwe use for
innovationlinput, [innovation[outputland(local embeddedness, we find [Support[for(the
gaplhypothesis.[Byland(large, welwould[support/thelinnovationlinput(gap hypothesis,
thelinnovationoutput[_gaphypothesis, the[ local embeddedness/ gap hypothesis, the
productivity(gap hypothesis/andthe funding/gaphypothesis. Thelgap hypotheses aremot
unanimousamong thel countryl groups ofl ownership. The Nordiclowned [ companies
seem/to be [the most [similar [to[the domesticlownedono [ationals, [dlthough(they reveal
stronger[¢mbeddinglin[thelocallenvironment andlalstronger preferencelfor[patenting.
European/owned[ companies[ exhibithigher[ innovationlinput[ and[ innovationoutput,
achieved[bylalsignificantly lower[propensity[tolteceive publicl funding.[ The Anglo [
Saxonlownedcompaniesalso reveal [a higher innovation input, which/they translatelinto
anlincreased [innovation/output. Whether/or not/Anglo[Saxon/companies arefoundto be
ableto [franslate/thehigher(innovation/outputlinto higher Tabourproductivitydependsion
theléconometricmethodologyused. [Thelmostlappropriate modelling[showsthat[Anglo[]
Saxon[¢ompanies(do [not franslate(the higherinnovationlinputlinto [better productivity.
Table16summarizes ‘the findingsofithe study.

Althoughiwefound[somelinfluenceloflownershiplon(thefirms’ [innovation/activities, the
most [fobust resultinthe analysis/isthat the arketstrategy (0 flthe[companies, [suchldsa
focusedmarket, arelis/a’stronger(determinant(for the level (0 flinnovationactivities than
thelownership/is.
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Table16. Findings of the study.

Gap, Indicator Section Finding GapHypothesis
supported?
IIG  Innovationlactivity 4.3.1 ad no
IIG  Innovationlinput 4.3.1 Domesticl] multinationals,[] Anglo[Saxon] yes
owned[] companies] and[] Nordicldwned
companies [havelalhigherinnovationeffort
perworker.
LEG Embeddednessinithe 4.3.2 Domesticmultinationals[and[Nordiclowned yes
domesticlinnovation companies[ reveal "alhigherprobabilityof
system collaborationWith[domestic[partners.
LEG Embeddingofithe 4.3.2 DomesticmultinationalslandNordiclowned yes
domesticvaluelchain companies reveal @Higher [probabilitylof
collaboration Wwith[domestic[Vertical
partners.
LEG Embeddednessinithe 4.3.2 Domesticultinationalshaveahigher no
domesticlindustry propensity(to/collaboratewith[Gompetitors.
LEG Embeddednessinthe 4.3.2 Domesticmultinationalhave@Higher no
domesticisciencebase propensity(folcollaboratewith[domestic
universitiesland researchihstitutes.
I0G  Patentlbehaviour 433 Domesticmultinationalsfand Nordiclowned yes
companies reveal thore frequent [patenting.
IOG Novelinnovation 433 Domesticmultinationals/show(aHigher rate no
offinnovationoutputtheasured Bymovel
innovations.
I0OG Innovationloutput 433 Domesticmultinationals,[Anglo[Saxon ] yes
owneddompaniesand[Europeanowned
companies have igherincome perworker
from mew [products.
PG  Productivity 4.3.4 Asmeasured bylabourproductivity TAnglo[] yes
Saxonownedcompaniesaremore
productivelthan(all the dther/companies.
FG  Funding 4.3.5 Domesticmultinationals/énjoylahigher yes

probabilitylofireceivingpublic funding,
whereasthe Nordiclownedand the
European[owned[companies HavelaTower
probabilitylofibeing funded.
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AppendixA:
Determiningthelhomecountryoffirms

Thelgroupingfor(the home[country[variablelin the [analysis(is[basically distilled [from
twolvariables(in(the CIS[questionnaire. The firstquestion/asks/dabout whether 0rnot the
surveyed[ companylislalpart oflalcorporate group. Welselected only[those companies
answering!this[question[positively; ¢ompaniesgiving[no [answerlor[alnegativelanswer
were[ dropped[from[thelanalysis. Thelsecond[variableised[ ¢ontains[theinformation
about the home¢ountrylofithe company. ' Weldropped(alll¢ompanieswhere no¢ountry
codelwas(given.

Weldistinguished/the domesticlowned ¢ompaniesin[companies/belonging/to/domestic(
owned![c¢orporate[groupsand domesticlowned domestic[groups.[As there isno variable

in(the[CIS(indicating the multilnationalityofthe[domestic [groups, we had to [derive this

information [fromJother( Idetails[ lin[the[/questionnaire.  In[the[ ICIS[Iquestionnaires,

innovativel companiesl arel asked [about[their collaboration!partners forlR&D[by[the

location/of'the(collaboration partner. Ifla[domesticlowned company reported ihnovation

collaborationwithin(the corporate(group (butloutside the home [country, We [fegarded the

companylasbeingla domesticlowned multilnational[¢company.[This procedure! ¢learly

underestimates[the humber[of domesticlowned [ multinational ¢companies. However, [if
welfindmultinationality[significantly[influencinginnovation activities, welare on[safe

ground[ as[ the[ control groupofl domesticlowned[ companies[ certainly[ alsol contains

companies thatare/domestic multinationals.
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AppendixB:
Multistage productionfunctionmodel

Model

Theleémpiricalimodellin'the(study!is[d[hodified Version(ofithe [production functionmodel
introduced [ by Pakes[ and[ Griliches[ (1984)and[ further[ developed[ byl Creponletlal.
(1998).[Themodel, [teferred[toasthe CDMImodel, includesfour equations/and three
established (telationships, [including [the[innovation [input(linked tolits [determinants, [the
sol¢alled (knowledge [productionfunction/relating innovationlinputto [innovation[output,
and [the[productivityléquation/relating[innovation output(to productivity.

Thelbasicléconometric/problems(that[the émpirical imodellaims[to[solvelarelselectivity
and[simultaneity (biases. [Whenlonly[R&Dlinvesting firms are[considered, which[is the
most/common(caselin/innovation/studies, [d[selection bias/maydrise. Andwhen/several
links in[the[process ofltransforminglinnovation investment(to [productivity [is[considered
inlalsimultaneous framework, [one[possible [problem!is(that[Someleéxplanatory(variables
oftenlare(determinedjointlywith[the/dependent variable=[i.e. [they are mot exogenously
given/and [therewill be[simultaneity bias/in/theéstimates.

Thelfirst[twolequationsin[our[version ofl theCCDMImodel are[estimated [ separatelyas[a
generalized[fobit[model, [(Wherelobservations [on[bothlinnovative[and (honlinnovative [firms(are
included. It[should (bemoted[thatthe firstEwo stepslofthe modelare[économetrically [identical
withthe Heckman [Selectionfnodel[presentedlin(section[3.2above. Thellast[fwoleéquationsdre
estimated(in alsimultaneous équation(system[wheretheéndogenous[innovationoutputvariable
is[limitedConly[tolstrictly[positive values [in[thellast[step.[More[specifically, Swehavelthe
followingléquations:

g =P+, Box,+e’ (1)
k=Pt Box,+e' @)

t =By +PBik+BeMR+Y . Bix] +& (3)
q = ,B(f + B, t+zj,6’_ij +&° €))

where g Cis[allatent innovation[ decision  variable, k[ representslfinnovation[finput,
tlislinnovationloutput, glisproductivity, MR [is[the inverted Mill’s[tatio [introducedto
correct! forl possiblel selection! bias, x°,x',x>and x’ [are N, M, Lland Jl vectors of
variables[ explaining[ investment[ decision, [ innovation[ input,[ innovationoutputand
productivity +lincluding[émployment, human(¢apitaland[various[innovationlindicators
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variables. |Thecoefficients S° and B'arelivectors Jof unknown[ Jparameters[ to[Ibe
estimated [teflecting [the impact[oflcertainfactorson the probabilityofibeing éngaged(in
R&Dandlotherlinnovationlinvestments, [and [on[the actualllevel (on theselinvestments;
the pB° Lis[parameters associated with[the[level ofl innovation outputlwhile > [is
associatedwiththelevellofiproductivity.

The €°,¢',¢? and & [dre[rfandom érror ferms. 'We assume [that[the fwo [érror [ferms/[in[the
selection/modellare[¢correlated and[the two error(termslin/thel$imultaneousequation
systemlarelcorrelated. [(Inladdition, duelto[the predicted Mill’s[tatio and[thepredicted
innovationlinput(estimate(in'équation(3), Both(generated from/the selectionmodel, there
isfalsolalpartial[correlation between[thelerror(terms(in(thelselectionléquationland the
simultaneous( equation.[ The[two[lastl equations[ can/ belestimated byl twolstagelleast
squarelor [three(stage least/square. In/thisireportwe areutilizing[the[2SLS(estimator.
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Results

Table B 1.[Multilstep | production/functionmodel.

Step(1:Selection/équation
Dependentvariable:Thelprobabilityfobelaninnovative firm

Coefficient Std.err.
Foreignlownership 10.067 0.120
Size 0.217  *** 0.038
Local markets Reference
Regional markets 1.230  *** 0.162
Globalmarkets 0.867  *** 0.139
Recentlylestablished 0.036 0.169
Recentlymerged 10.096 0.141
Human [Gapital 0.436 ** 0.199
Investmentperieémployee[(log) 0.149  *x* 0.032
Constant 1.967 *** 0.233
Step 2:Innovation input/@quation MDependent Variable
Loglinnovation éxpenditures[per €mployee
D Reference
DM 0.529 *** 0.183
NM 0.210 0.215
ASM 0.447 * 0.238
EUM 0.398 0.257
Size [0.429  *#* 0.050
Local markets Reference
Regional markets 0.157 0.281
Globalmarkets 0.126 0.248
Public funding for[R&D 0.631 *** 0.132
Processihnovation 0.189 0.123
Continuous R&D 1.117  *** 0.150
Constant 2.119  *x* 0.453

Note:(F**[(** *)[indicatesSignificance at the 1 %[(5%,10%) devel. ([D=MDomestic[firms, lhonmultinational; D]
M=I[domestic[multinational;[IN[M=[MNordic[multinational, C[AS IM=[Anglo[Saxon multinational; [EU M=[European
and [othermultinationals. 6Sectorldummiesincluded inlthelregression are motreported here.
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Table'B1.[IMultilstep | production [functionmodel (continued).

Step 3:Inhnovation Qutputieéquation
DependentVariable:[Thelogoflinnovation sales [per(dapita

Coefficient Std. [error

PredictedTabour(productivity 0.318 0.278
Predictedihnovation ihput 0.23 0.175
D Reference

DM 0481 ** 0.224
NM 0.294 0.259
ASM 0.545 * 0.294
EUM 0.238 0.31
Size 0.174 0.111
InvertedMill'sratiofromthelsel. [equn. a.113 0.742
Public funding for[R&D 0.414 * 0.23
Collaboration diversity 1.541  *** 0.349
Human [Gapital 0.614 * 0.367
Constant 1.527 2.232

Step[4:Productivityléquation
Dependent variable: TLog[salesperiémployee [per/@mployee

Predictedinnovationoutput 0.185 ** 0.087
Investmentperlémployee[(log) 0.271  *** 0.038
D Reference

DM [0.068 0.111
NM 0.184 * 0.101
ASM 0.137 0.159
EUM 0.117 0.159
Processihnovation 0.092 0.070
Size 0.010 0.035
Human [Gapital 0.641  *** 0.147
Constant 4290 kxE 0.190

Note:(F**[(** *)[indicatesSignificance atthe 1 %[(5%,10%) devel. (D=MDomestic[firms, lhonmultinational; D]
M=I[domestic[multinational;[IN[M=MNordic[multinational, C[AS IM=[Anglo[Saxon multinational; [EU M=[European
and [othermultinationals. 6Sectorldummiesincluded inlthelregression are motreported here.
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