
Professionals,ProductionSystemsand

InnovationCapacitiesinTheSoftwareIndustry:

AcomparisonbetweenFranceandJapan

CarolineLANCIANO-MORANDAT
HiroatsuNOHARA

Abstract

OuranalysisshowsthatthetwoFrenchandJapanesesoftwareproductionsystems

formacoherentwholeandthatthestrengthsandweaknessesofeachsystemarelogical

extensionofthesocietalcharacteristicsalreadyobservedinindustrialmanufacturing.In

Japan,thesoftwareindustrytendstoimitatemanufacturinglogicswithitsproper

efficiencyinproducingstandardisedandmaterialgoods,butitdoesn・talwayssucceedin

doingthesamewithregardtointangiblegoods.Thesoftwareproductionneedsinasense

an unorganisedandmorecontrol-freeinvention system.In France,thesoftware

companiesrepresentahigh quality and・artisan-type・production system.French

engineerscanperformafar-reachedtechnicalprowessbutfailtoco-operateinorderto

accumulateacollectiveandsharedknowledgeandfinallytoforgea・neo-industrialisation・

logicofservice.Asaresult,thereconfigurationoforganisationalandinstitutional

arrangementsinsoftwaresectorisessential,forthetwocountries,toreadjusttheir

productionsystemstoanewtechnologicalenvironment.
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innovationspace,professionalism,productionsystems,humanresourcemanagement,

corecompetence,absorptivecapacity.
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ThispaperaimsatcomparingtheFrenchandJapaneseproductionsystemsand

professionalsinthesoftwareindustry.Thesoftwareindustryconstitutesanempirical

subjectofparticularinterest.Itproducesintangible,strategicallyimportantgoodsand

symbolisestheeconomy・stransitiontowardswhatmightbecalled・knowledge-based

society・,aphenomenonwhichpresagesanewsetoforganisation,professionalcapacity,

trainingmethodsanddifferentusesofskills.

Oneofourcentralproblematicistoknowwhetherthesoftwaresectorshouldbe

consideredasanextensionoftheindustrialsectororasanewinnovativeproduction

organisation1).Thisquestionleadsustowonderifasetofpre-existingandmanufacture-
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1)Forexample,Cusumano(1990)conceptualisedthenotionof・softwarefactory・,inarguingthatthe



centredsystemsandpracticesinthedomainsofstrategicdecision,productionmethodand

humanresourcemanagementcanbestilleffectiveornot.

Bothcountrieshaveconsiderablestakesintheshortandmedium-termcompetitiveedge

ofthissoftwaresector,whileitisverypoorlyunderstood,notonlybecauseofalackofin-

depthstudies,butalsobecauseitoccupiesanambiguouspositionbetweenindustryand

service.Thiscomparativeanalysisthenleadstothestudyofthenew・transversalsector・2)

intheeconomy,whichposesmanyquestionsaboutcontinuityanddiscontinuityof

innovationcapacityatthemacro/nationallevelaswellasthemicrolevel(Kodama1991).

Thesoftwaresector,partofanextremelycompetitiveindustry,hasahighaddedvalue

andisexposedtointernationalcompetitionandmorerecentlyoff-shoringrisk.Witha

highlyqualifiedandprofessionalworkforce,labourmobilityisparticularlydifficultto

monitorandhumanresourcemanagementrevealsallthestrengthsandweaknessesofa

certaintypeoffunctioningofthelabourmarket.

InJapan,where・professional・isnotatraditionalconcept,thequestionsconcernthe

waynew graduatesbecomeaspecialist/expertandtheopportunityoftheirexternal

mobilitybeyondasinglecompany.Thesequestionsareessentialtounderstandingthe

emergenceofthenew・professionalism・andthenewlabourmarketsegment,alongsidethe

traditionalinternallabourmarket.InFrance,wherethecareerstrategiesofhighly

qualifiedworkersmaybeexacerbatedinanexternallabourmarket,thequestionishow

thecompaniesthataimtobethemosteffectivecancontroltheseindividualstrategiesand

organisecollectivecreativity.

Thegreatinterestofthissectorresultsalsofromtheconstantandrapidevolutionthat

softwarefirmsexperimentsince80ssofar.Doesthispermanentreorganisationaffectall

firmsorarethereareasofgreaterstability?Thisquestionrefersbacktothedevelopment

ofthesoftwareproduct,whichevolvesveryquicklytechnically,requiresperfectreliability

(likeanindustrialproduct)andneedsconstantadjustmenttomeetcustomerdemands

(likeaservice).

Itmustthereforebetakenintoconsiderationtheverycomplexityofthesoftware
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Japanesesoftwareindustrycouldcreatethefactorysysteminwhichlargenumberofworkersare

engagedindevelopingsoftwareinthemanufacturingand・taylorist・manner-i.e.,individual

programsarenotdevelopedinisolationbutratherusestandardisedmethodsandautomatictools

aswellaspartsofotherprograms.Thisvisionofsoftwareindustryreflectsonesideofcurrent

trendsintheworld,butseemstobetoosimplistic:softwareindustrywillcontinuetokeepmoreor

lesstheservice/tertiaryrationales(Gadray1994).Moreover,thismixingbetweenindustrialand

servicecharacteristicsmightlargelydependonthenationalinstitutionalarrangementsinwhich

thesoftwareindustryisembedded.

2)In thesensethatthesoftwareproduction takesplaceeverywherein theeconomy,since

characterisedbytheco-productionbetweentheusers,theapplicationservicescompaniesandthe

softwareproductsproviders.Inparticular,theusers-softwareengineersworkingfortheITusers

-playanimportantroleinthesoftwareproduction.



productincomparisonwithamanufacturedproductoraservice.Defectsinsoftware

qualitycancostthecustomerverydear.Thesamecustomerfrequentlyrequires

assistancetodefinehisproblem.Tolaunchsoftwareproductsintothemarketrequires

veryspecificindustrialisationandcommercialisation(Berry1991).Softwareproduction

cannotbemanagedinthesamewayasinindustryorinthetertiarysector(Borum1987).

Whatisthemeaningofqualitycontrolforsuchanabstractandintangibleproduct?All

thesequestionscallintoquestionthetraditional・businessmodels・thatJapanandFrance

haveconstructeduntilnow.

1.Methodofinvestigation:societalapproach

Tobringsomeanalyticalandinterpretativeelementsintotheinitialproblematic,we

shallconducttwoseriesofanalysis:

Thefirstoneisatthemacroandsectorallevel.Hereouranalyticaltoolssuchas

professionalspace,industrialspaceandinnovationspacewillbemobilised.Thiskindof

analysis,basedonthe・societalapproach・,allowsustocharacterisesomesectoral

specificityineachcountry,byfocusingontheinteractioneffectsbetweendifferentspaces

(Maurice,Sellier,Silvestre1986).

From themethodologicalpointofview,thesocietalapproach wasconstructed

fundamentally,inordertoexaminethefirm(orawholeoffirmsinthegroup/sector/

geographicalzone)inrelationtothesocietyofwhichitisapart,althoughitsanalytical

subjectsarenotnecessarilylimitedtothisone3).Inthisacademiccontext,itisessentialto

takeintoaccounttheinterdependencebetweenthefirmandsociety,aprocessthathelps

toproducethefirm・scorecompetencethroughtheinteractionbetweentheactorsandthe

spaces.

Thereareofcoursemany mediating factorsintervening between thesevarious

institutions,organizationsandcategoriesofactorspecifictoeachcountryandfirms.

Eachfirmhasitsownautonomythatenablesittomanageitsrelationswithits・environ-

ment・oritssocietal・context・;eachfirm makesitsownchoicesanddefinesitsown

strategieswithrespecttotheproduct/marketmatching,theformationofskill,the

subcontracting,theformoforganisationorinnovation.

However,itseemspossibletohighlightsomebasicrelationshipsofinterdependenceby

meansofwhichfirms,operatingwithinagivensociety,constructtheirspecificresources,

actors(differentcategoryofworkers)andcompetence.
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3)From ourpointofview,itisverypossibletorealiseaninternationalcomparativestudyonany

organization,socialcategory,practiceorprocess(forexample,family,politicalparty,health

system,voluntarymovement,beliefetc)intheperspectiveofsocietalanalysis.



InthefigureI,thelargestcirclerepresentsthesocietyofwhichthefirmisaconstituent

part.Agivensocietyincludesnumeroussystemsorrelationswhicharebuiltupbythe

differentinstitutionsororganizations:thestateplaysanimportantrolethroughthe

policy-makinginvariousdomainsof・industrialpolicy・,・educationalandscientificpolicy・,

・manpowerpolicy・,・innovationpolicy・,・competitionregulationpolicy・etc.Butalsothere

existmanysemi-publicandprivateorganisations,atthenationalorregionallevel,which

makeacontributiontothevocationaltraining,thepatentandcommercialregulationor

tothedevelopmentofscientificandtechnicalresearch.Thustheseinstitutionsor

organizationscontributetogethertoconstitutewhatitmightbetermedthe・spaces・in

whichtheyinteracttocreateanenvironmentforthefirms.Weareledtoprivilegethree

spacewhichseemtobethemostrelevantforourcurrentstudy:

Forinstance,theindustrialgroupcohesion,thestrongidentityofthefirminJapan,

andthesignificanceofthesectorandtrade(orm�tier)logicsinFranceproduceadifferent

industrial(andcompetitive)spaceineachcountryanditshapesaparticularformofthe

SpecialIssue:LIA―CASSH Report2008
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company.Inthefirstcase,legitimacyofthecompanyentityisbasedoncertain

・impermeability・toitsenvironment,whereasinthesecondthecompanytendstobecome

・diluted・withinthesector,itselflegitimisedbybroadercodificationsystems(State,third

partiessuchastrade-union,nationaloccupationalclassificationsystem).

Also,theJapanesesystem ofmassuniversityeducationsuppliesgeneric,relatively

homogenoushuman resourceswith a stock ofacademicknowledgethatisnot

immediately operational(Shapira 1995).The engineers・competence is built up

progressivelythroughprofessionalpractices―on-the-jobtraining―andintechnical

proximitywiththemanualworkers.Inconsequence,apartfromtheverticalmanagement

hierarchy,designcapacityandoperationalcapacitytendtooverlap.InFrance,the

existenceofthe・GrandesEcoles・andthetitleofengineerconferanauraofscientific

excellenceontheengineers・trainingandgivetothegraduatesaprofessionalautonomy

(Nohara,Verdier2002).Newlyqualifiedengineersbenefitimmediatelyfrom cadre

(executive)status,enteringanexistinghierarchythatdistinguishesthem from other

employeesandbestowsonthemthecapacitytoinnovate.Thesedifferentmethodsofskill

formationproducedifferentprofessional(andsocialisation)spacesinFranceandJapan.

Likewise,jobdivisionmethodsinFrancetendtofavournotonlytechnicaldesign

functionbutalsoformalisedknowledgeandatthesametimetoneglectoperational

functioni.e.empiricalknow-how.Firmsencouragetheintegrationofoutsideresources

andexteriorisationoftheinnovativeprocess.InJapan,innovationoccurswithinafirm・s

internaldynamic,beingbasedonclosecontactsbetweentheworkshop,andthedesign

team,andonreactivitytothemarket.Theboundaryandtheformofinnovationspace

differthereforeineachcountry.

Thesecondoneisatthefirmlevel.Relationshipsofinterdependenceexistbetweenthese

threespacesandbetweeneachoneofthem andfirms.Inotherwords,allthese

relationshipscontribute,ineachcountry,totheconstitutionofwhatmightbecalledthe

corecompetence/capabilityoffirmsinwhichtheorganisationalandcognitiveresources

andprofessionalskillsofmanpoweraredevelopedandfromwhicheachsociety・sdynamic

andpotentialfortechnicalandindustrialcreativityflows.

Thentheinnercirclerepresentsthefirm,withthefourrelations(educational,

bargaining,organisationalandtechnologicalrelations),whichmediatethearticulation

betweenthefirm andthesociety(societalcontextsornationalenvironment).By

・endogenising・suchexternalcontexts,eachfirm definesitsownR/D orindustrial

strategiesanditsrelationshipstothemarket,aswellasitsstrategyforhumanresource

managementandthedivisionoflabourbetweendifferentcategoriesofactors.Itisthus

attheheartofthesemultiplerelationshipsthatthefirmsareembeddedinthesocietyand

atthesametimetheycreatethesociety(Lanciano-Morandatandalii1998).

Professionals,ProductionSystemsandInnovationCapacitiesinTheSoftwareIndustry
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Atthismicrolevel,wecanobservetheinteractionbetweencompanystrategy,

managementpracticesandvarioustypesofactors.Forthispurpose,twolargecompanies,

(FLgandJLg)andtwosmallones(FLpandJLp)havebeenpair-matched,oneofeach

fromFranceandJapan.Theseallfirmswork(notnecessarilyexclusively)forthebanking

andinsurancesectors.Managers,executives,engineersortechniciansfromthesefirms

wereinterviewedregardingtheproductionorganisation,thesoftwaredevelopment

process(includingcustomerormarketrelations)andthehumanresourcemanagement

practices(training,job assessment,involvement,wageetc.).Theconstruction of

occupationalskills,trainingorindividualcareerplanwasalsodiscussed.Fromadetailed

analysisoftheseinterviews,weforgedatypologyofrelationsbetweenprofessionalism,

learningandorganisationalstructure(projectmanagement,hierarchicalorganisation,

humanresourcepolicyetc.).

Themethodologybasedon・societalapproach・makessense,onlyifthesedistinctlevels

ofanalysis(country,sector,firmandindividualactor)canberecomposedaccordingtoa

certaintypeofcoherenceanddynamic.Thusitisessentialtoexaminethelinkagebetween

macroandmicroineachcountry,byobservingthe・endogenisation・ofinstitutionallogics

intoindividualandcollectiveactionsthroughthesocialisationprocessofactors.

Inthefollowingsections,wewillfirstlyanalysethedifferentsectoralconfigurationsin

eachcountry,focusingonthedifferencesinthefirms・opennessor・impermeability・to

theirenvironmentinFranceandJapan.Thenweattempttoinvestigate,atthemicro

level,theinteractionsbetween actors(managersand softwareworkers)and to

characterisethesoftwarefirms・innovationspace:themainfocusishereonthemethods

ofdeveloping・professionalism・inordernotonlytoimproveproductiveefficiencybutalso

toorganise・collectivecreativity・(Lanciano-Morandatandalii1998).

2.Sectoralenvironmentandconfigurationofthesoftwarefirms

Sincetheconstructionofeachsectorandeachfirmtakesplaceininterdependencewith

andbetweenthevariouseffectsofproductivestructure,industrialpolicyandpublic

agencyetc.,itcanonlybeunderstoodintermsoftheindustrialspace.Theorganisation

offirmsorthesector,theirrelationswithsuppliers,customers,subcontractorsand

market,andtheirscopeforinnovation,willdependinlargepartonthequalityof

interactionandonthewaytheyappropriatetheseexternalresources.Cohenand

Levinthal(1990)intheirinnovationliteraturenamedthistypeofcompetence・absorptive

capacity・.Thesoftwaresector,thefirmsthatcomposeitandtheindustrialspacethey

form,canbedescribedviathisspecificdynamics,theirhistoryandtheirstrategic
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orientation.

InbothJapanandFrance,thecomputerservicesindustrygrewrapidly.Uptothemid-

90s,thenumberofcompaniesmultiplied,duetothedevelopmentofPersonalComputers

(PCs),andthenInternettechnologies.Butitsgrowthsloweddowndramaticallysincethe

midoftheNineties;therehasbeenafallinbusinessandareductionintheworkforce,

whichintroducedsignificantsectoralreorganisation.Afterthebeginningof2000s,

softwarefirmshavesufferedfrom thegeneraleconomicsluggishnessaffectingboth

countries,whichhasledtointernalreorganisationandchangesofpractice,inrelation

bothtotheirenvironmentsandtotheirpreviousstrategies.Carriedbytheparticular

dynamics of computer and communication technology, both countries have

simultaneously followed similareconomicand industrialpaths.Nevertheless,the

similarityofdevelopmentandtypeofindustrialevolutioncannotconcealthedeep-seated

differences,whichwereapparentfromthestartandwhichcontinuetoconditiontodefine

theindustrialspaceineachcountry.

Thehistoryofthisindustrythusleadstodifferentstructurationofthisspace.

A)InFrance,thecomputerservicesindustryisacentreofexcellenceandassembles

high-levelintellectualskillscloselyrelatedtoabstractlogic.Sincethebeginningof

computerisationoftheFrencheconomy,ithassuccessfullyoccupiedastrategicposition,

partlyasaresultofcertainhistoricalfactorssurroundingitsemergence.Thefirstfactor

wasaweaknessofFrenchcomputermanufacturers.Whenthe・PlanCalcul・-national

project-waslaunched,AmericanmanufacturersdominatedtheFrenchcomputermarket.

Sinceitwasinconceivablethatthemaincomputer-engineeringtasksinSpace,Defenceor

bankingshouldbeentrustedtoAmericanmultinationals,anationalsolutionhadtobe

found,andthenthefirstSSIIs4)seizedtheiropportunity(Nohara,Verdier2002).Thiswas

themainsourceoftheirinitialturnoverandenabledthem tobuilduptheirtechnical

expertise.Thesecondfactorwaslinkedtothestrategyorientationbehindthecreationof

thefirstindependentSSIIs.Oftenoriginatedfrom consultancyfirms,theyoptedfor

intervening in theupstream processofcomputerprojects(architectureplanning,

computerisationstrategyplanetc.)andgraduallydevelopedasupervisorycapacityfor

thewholerangeofcomputerengineering(Nohara2000).Inparticular,thecivilserviceand

nationalisedcompaniesprovidedthemwiththefirstmajorcomputercontractsinwhich

theyhavedonetheirapprenticeship.Handlingkeyfunctionsinthecomputerisation

process(guidingplan,basicstructure,integration),gavetheseSSIIsagoodprofessional

standingandasectoralidentity,despitetheexistenceofmanycompaniesdescribedas

・temporaryworkoffice・.ThestrengthoftheFrenchsoftwareindustryresultedinits

foreignexpansion(nearly12%ofturnoverinexportsales,comparedtolessthan3%for

Professionals,ProductionSystemsandInnovationCapacitiesinTheSoftwareIndustry
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4)SSII(Soci�t�deserviceening�nierieinformatique)means・ComputerServicesandConsultancy

Firm・inFrench.



Japan,atthebeginningof2000).

B)TheJapanesecomputerservicesindustryhasnottheprestigeofitsFrench

counterpartandhasdifficultyinaffirmingitsidentity,althoughsomeSMEsshowtheir

realcompetences.Itcontinuestostrugglewithtwoproblems:

-thesoftwareproductwasforalongtimeconsideredwithout・intrinsic・value,simply

anaccessoryservicetohelpimprovesalesofcomputers.

-inJapan,thecomputermarketischaracterisedbycompetitionbetweenseveralmajor

nationalcomputer manufacturers under the aegis ofMETI,which operates a

protectionistpolicyagainstAmericanmanufacturers.Eachmanufacturertendstouseits

ownsubsidiariestocontrolthe・prestigious・partofcomputerprojectdesign.This

particularlystrongcontrolpreventsthe・independent・SSIIsfrom forgingdirectlinks

withimportantcustomersorthestate,andtheyareconfinedtoadownstreamprocessin

thecomputeroperationsthatgeneratelittleprofit.Thisexplainswhytheindependent

JapaneseSSIIshavemadeamodeststartandhavenotsofarplayedamajorroleinthis

field.Themajorityofthem tookoverthemostelementarytasks,suchascomputer

customworks(dataentry,calculations,etc.).Later,theywerelimitedtoprogramming

tasksunderthesupervisionofthemanufacturersorsubsidiariesofthemajorusers

(banks,insurancecompanies).DespitetherecentemergenceofafewindependentSSIIs,

whichhaveattainedthestatusofprimecontractor(integratingsystem),thehierarchical

divisionoflabourinthesoftwareindustrycanbroadlybecategorisedasasystem of

sub-contractingfirms(Imano,Sato1991).

C)SuchhistoricaldifferencescontinuetodefinetheSSIIs・sectoralstructureand

strategiesaswellasthemanagementofhumanresourcesineachcountry.

Atthebeginningof2000s,theFrenchsoftwareindustryrepresented28,1milliardsof

eurosandwasrankedinthefifthpositionintheworld--andthirdinEuropeslightly

behindGermanyandUK--,comparedtoJapan:102milliardsofdollars,rankedsecond

justbehindtheUnitedStates.Thiscorrespondedto2.6%and2.1%ofGNPinFranceand

Japanrespectively.AccordingtotheSyntec5),theFrenchindustrycomprised1,500

companiesemployingmorethan10persons,andaworkforceof285,000(210,000ofthem

inFranceitself).METIestimatedthattherewere7,600companiesemployingmorethan

10persons,andatotalworkforceof567,000.

Eventhoughrelativelyequalintermsofeconomicimportanceandnumberofemployees

comparedtothetotalpopulation,theconfiguration(extentandcomposition)ofthe

sectoralindustrialspaceisdifferentineachcountry.AlthoughFrancehassomeofthe

leadingSSIIsinEurope,itisdistinguishedbyalargenumberofsmall,independent

SpecialIssue:LIA―CASSH Report2008
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companies.TheconcentrationisgreaterinJapan,duetothemanylargeSSIIs,whichare

・subsidiaries・ofmanufacturersorusers.

Itisestimatedthatthe・independent・SSIIsproduce68%ofsectoralturnoverinFrance

(PAC-ConsultancyCompany)comparedtoonly54%inJapan(JISA6)).Thismeansthatthe

FrenchcomputerservicesmarketismoreopenorexternalisedthaninJapan,wherethe

captivemarketapparentlyplaysanimportantrole.Similarly,theuseofsubcontracting

appearsexceptionalorlesswell-developedinFrance(lessthan5%ofsectoralturnover

(SESSI7))whereasinJapanthesubcontractingsystemaccountsfor15%ofthecomputer

servicesmarket(JISA).

Theevolutionofsoftwaremarketseemstobemovinginthesamedirectioninboth

countries,withgreaterattentiontocost-cutting,qualityandcommitmenttoresults.

Thesetrendsinvolveareduction ofshareofcustomised computerworks,large

productivityrisesandadevelopmentof・fixed-costservice・tothedetrimentof・thesupply

ofmeans・,increasingbusinessinsoftwarepackages,etc.Allthesemovementsare

convergingtowardsacertain・rationalisation・ofsoftwareservicesproduction.However,

FranceremainssomewhataheadofJapan.Thesoftwarepackagebusinessrepresents26%

ofallprofessionalservicesinFrance,comparedto15%inJapan(PAC,JISA,2002).French

SSIIshaveclearlyshownarealinnovativecapacityinthisfield.However,toprogress

beyondthis・artisan・stage,theyneedtocreateeconomiesofscaleandtoconsolidate

financialresources,whichseemstocorrespondtothecurrentcapitalreorganisation

strategy(M&A,regrouping,etc).

Thestrategicpositioningofthefourcompaniesstudiedbelowislargelydeterminedby

themacrodefinitionofindustrialspaceineachcountry.Forinstance,JLg-Japanesebig

companysurveyed-belongstoalargegroupasoneofaffiliates.Itisobligedtoadaptto

thissituation,tosubmittotheirsupervisionandtoparticipateinadivisionoflabour

decidedoutsideitscontrol.FLg-Frenchbigcompanysurveyed-owesitsautonomytoits

origininservicemanagement,Itsautonomousconstructionenablesittobuilditsspacein

anoriginalfashion,inco-productionwithitscustomer.Insteadofadaptingitselftoapre-

definedindustrialspace,thisfirmisaconsecutiveparticipantinanewindustrialspace.

Inotherwords,thefirstadaptsitselftothedominationofthelargegroups,occupying

a・complementary・positionintheindustrialspace,whilethesecondparticipatestothe

creationofaspecificspace.InFrance,theSSIIsformanauthenticsectorwithitsown

institutions,whereasinJapantheyareaheterogeneoussetofdependentcompanies.

D)Theeducationalspace,liketheconfigurationofindustrialspaceandthehuman

resourcemanagementoftheSSIIs,allcontributetothesectoralinnovationspace

Professionals,ProductionSystemsandInnovationCapacitiesinTheSoftwareIndustry
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dynamicsineachcountry.

Althoughafaircomparisonofthecomputerengineers・qualificationsisverydifficult,

theFrenchsoftwareindustryseemstobebetterabletoattracthighlyqualifiedgraduates

thanisthecaseinJapan.InFrance,63%oftheindustryworkforceare・cadres・and

professionalworkers.Inaddition,three-quartersofgraduatesfromcomputerscienceare

classifiedacadresattheverybeginningoftheircareer,whetherornottheyhavethe

requirededucationalqualification(Bac+4or58)).InJapan,theMITIstatisticsdistinguish

softwareworkersintotwocategories:・systemengineer・and・programmer・,representing

respectivelytwothirdandonethirdofthetotal.Thecomputerengineers・recruitment

flowin2001wassignificantlydifferentineachcountry.TheFrenchSSIIshired12,000

computerengineers,ofwhom only4,200werenewgraduates,comparedto14,500new

graduatesoutofsome19,000computerengineershiredinJapan.Thissimplecomparison

leadsustosomeobservations:

ThefirstobservationconcernstheFrenchcomputerengineers・highdegreeofexternal

mobility9)contrastingwiththepre-eminenceofyoungnewlygraduatesinJapaneseSSIIs.

Thedegreeofautonomyenjoyedbycomputerengineersdiffersconsiderablybetweenthe

twocountries.

Thesecondoneconcernsthenoviceengineers・training,whichrevealshowtheSSIIs

aimtodevelopthecomputerengineers・professionalism.

TheFrenchSSIIsattractagreatpartofnew graduates(10-15%ofthequalified

computerengineerswhograduateeachyearareabsorbedbytheSSIIs).2,400outof4,200

(57%)possessBac+5diploma.ThosewithBac+2orlesscertificatesrepresentonly19%

atthislevel.Aconcentrationofhighlyqualifiedstaff,themajorityofwhom possess

advancedqualificationsincomputerscience,isamaincharacteristicoftheFrench

softwareindustry.InJapan,thenewgraduatesaredividedbetweenBac+4(34%)andBac

+2(48%).Unlikeothersectors,theJapanesesoftwareindustrybenefitsfromthestudents

atBac+2level,withcomputer-relatedqualificationsfromspecialisedtrainingschools.

Thereputationoftheseprivateschoolsisnothigh;theyconfinethestudentsinto

programmingoperations,wheretheytendtoremaincaptive.Ofthenewgraduateswith

Bac+4ormore,60%havereadartsorsocialsciences,36%haveascientificortechnical

educationandonly4%acomputersciencequalification.Withfewexceptions,theJapanese

SSIIscannotcompetewiththeindustry,inparticularwiththecomputermanufacturers,

inattractingthebestscientificgraduates.Giventhelowtechnicalqualificationsofthese

newgraduates,theJapaneseSSIIstendtofinelydividetasks,lessforthereasonsof

rationalisationand・taylorist・organisationthanbecauseoftheneedforagradual
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8)Bac+4(or5)correspondsto・baccalaureatelevel+4(or5)additionalyearsspentinhigher

education・inFrenchacademiccredentialsystem.

9)Thisexternalmobilityfellsharplyin2000-2002periodwheretheE-economyfacedaseverecollapse.

Itisnotclearifthisfallwasduetopurelyeconomiccausesorforstructuralreasons.



learningprocess.

Thethirdoneisrelativetothesmallnumberofsoftware・professionals・withresearch

training(bac+8orPhDlevel)inbothcountries,althoughitismorecommoninFrance

(250)thaninJapan(150).Thisisevident,whencomparedwiththeUSAthatproduces

nearly2000PhDsincomputersciencesayear.

ThestrategicpositioningofFrenchSSIIs,andthehighqualityhumanresourcesat

theirdisposal,createahighlevelofprofessionalism,towhichtheconceptofautonomyis

central(Lanciano-Morandat 1996).This professionalism is linked to traditional

expectationsoftheroleoftheFrenchcadre/professionalexecutive.Thisprofessional

autonomy,well-adaptedtothe・artisan-type・organisationofthesoftwareindustry,may

encounterdifficultiesinanewstageofrationalisation,whenstandardisation,economies

ofscaleandneworganisationwillaffecttheproductionprocessofsoftwareandsoftware

packages.

Theconstructionof・professionalism・intheJapaneseSSIIsisconditionedbythesocial

divisionoflabourandthepoorlyadaptedlabouroffer.Thereisresidual・taylorist・logic.

Thedesireforautonomyandtrainingaresubjecttosomepowerfulexternalrestrictions.

Despitearealprogress,thistypeofdevelopmentwith theprofessionalspaceweakly

definedhasnotyetraisedalltheSSIIstoahighstandardlevelequivalenttothe

internationalstandardofsoftwareproduction.

3.Innovationspaceatthemicroorfirmlevel

Wenowattempttolink,atthemicrolevel,thecompanystrategy,theprofessionalism

oftheactorsandtheorganisationofinnovativecreativitywithinthefirm,inorderto

describeafullsignificanceofinnovationspaceandtheconstructionofcorecompetence.

3.1.Companystrategyandhistoricalpathdependency

TheindependentsoftwarefirmsarearelativelyrecentphenomenoninbothJapanand

France.Forthisreason,thefourcompanies10)examinedinthispaperareofverydiverse

origins.Thispartlyexplainsthetypeofmarketsegmentwheretheyoperateandtheir

strategicorientation.

Thetwolargecompaniesoriginatedfrom theoutsideofthesoftwaresector.FLgis

spinnedofffrom abusinessconsultancyfirm andtodaystillfavoursamethodology
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which combinescustomisedconsultancy with computerengineering.Thesoftware

engineerisdirectlyresponsibleforcustomerrelations.JLgoriginallyspecialisedindata

processingandstillattachesspecialimportancetoitssalesdepartment,whichis

responsibleforcustomerrelations.Theydonotoperateinthesamemarketsegment,nor

havetheychosenthesametypeofdevelopment.Sincetheircreation(FLgin1951,JLgin

1964)bothcompaniesgrewcontinuouslyandfast(around30%peryearsince1985)until

2000.JLg・sgrowthwasinternal,butduringthisperioditdevelopedsubsidiaries

specialisingincertaintypesofoperation(dataentryforexample).FLg・sgrowthremained

internaluntil1984.Sincethen,likeotherFrenchSSIIs,ithasdevelopedbytakingover

othercompanies.Thesetakeovershaveenabledittoexpanditsmarkets,thankstothe

expertiseofrecentlyacquiredsubsidiariesinnew activitiesforFLg(e.g.scientific

computers)andtotheopeningofforeignbranches(e.g.inGermanyandtheUSA).

Inaccordancewiththeirpoliciesandtraditions,thetwocompaniesalsoinvestedin

differenttrades(m�tiers).ForalongtimeJLgspecialisedinsub-contractingthe

customisedworksbytwoways:supplyingtheclientwithqualifiedpersonnelforagiven

period(obligationofmeans);takingacompleteresponsibilityforaspecifictask(e.g.

companypay).SincetheendoftheSeventies,ithasturnedtowardsthe・system

integration・and・internal・softwaredevelopmentandthusto・fixedpricecontracts・,The

companypreferredtoreduceriskwithmanysmallcontractsratherthantoengageina

largeoperation.Recentlyithastakenafirstactioninsoftwarepackageproduction

withinspecialiseddepartments(e.g.thebankingsector).FLghadalwaysfocusedits

activitiesonmanagementconsultancy,softwareengineeringand・fixedratecontracts・

(obligationofresults).ButitwasoneofthefirstFrenchSSIIstomoveintosoftware

packages(30%ofitsactivityin2003)andmostrecently,sectoralsoftwarepackages.It

seemsthatJLgispresentlyconsolidatingitsnew skillswhileFLgisexpandingits

traditionalfieldofactivity.

Thetwosmallcompaniesaremoredifficulttocompare,sincetheyrepresentprofound

historical,strategicandorganisationalcontrasts.JLpwasfoundedbytwelveassociates

whotogetherlefttheiremployer-acomputercompany-andstakedtheirfutureonthe

developmentofcomputerservices.Thiscreationwasacollectiveadventure,althoughthe

personalityofthepresentDirector(andhisentrepreneurialspirit)playedadecisiverole.

ItshistoryoverthelasttwentyyearsistypicaloftheevolutionofmanyJapaneseSSIIs:

theygraduallycaughtupcomplexsoftwareservicesgeneratingmoreprofit,which

demonstratedatrajectoryofskill-upovertime.JLpbeganwithcustomisedworks,

graduallymovingontothedelegationofcomputerstaff(contractwithobligationof

results).Itshouldbenotedthatthisup-gradingthroughtheindustry,involvinganew

relationshipwiththemarketandachangeoftrade(m�tier),tookplacewithinafairly

constrictingrelationalspace,thehierarchicalspaceofsubcontracting.Inthecomputer

servicessector,wherecomputermanufacturers-ortheirdirectsubsidiaries-oftenactas
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primecontractorforcomputerprojects,mostofsmallandmedium-sizedcompaniesare

integrated into the subcontracting networks. Nourished technically by the

subcontractingrelationship,JLpneverthelessadoptedastrategyaimingtoenlargeits

autonomousfieldofaction,bydevelopingitsownsalesoperationorcreatinganetwork

ofregionalsubsidiaries.Butitremainsdependent,inthebankingsectorforexample,on

asingleprincipalcontractor,acomputermanufacturer,forasmuchashalfofits

turnover.From anorganisationalpointofview,despiteitsrelativelymodestsize(200

employees),JLpisalreadyshowingseveralsignsofbureaucratisation;thefunctional

・divisionalisation・,theimportanceofcentraladministrationortheformalisationof

managementtools(jobclassification,managementcontrolsystem,assessmentsystem,

etc.).Thisorganisationalbureaucratisationisnotduetosocietalfactorsbutratherto

contingentfactorssuchascompanysize(JLphas200employeescomparedto26forFLp),

ageorstageofdevelopment,etc.Anotherorganisationalcharacteristicisthedense

interpenetrationbetweenthecompany・sinternalorganisationanditsimmediateexternal

environment,whichisstructuredbyacomplexconfigurationoftheactors:thejoint

venturepartners,thecompany・sownsubsidiariesorcustomers,etc.JLpappearstobe

bothsubjectto,andcreatorofitsenvironment.Itsfrontiersseemstobecomeblurred.

Thisorganicembeddingmeansthatitsinternalfunctioningisonlyreallyintelligible

whenitsinteractionswiththeoutsidearefullyunderstood.

TheFrenchcompany,FLp,despiteitslegalform,remainsanindividualcompany,

whichfundamentallyembodiestheentrepreneurialinitiativeofitsfounder,thepresent

Chairman.Itwasfoundedtotransformapersonalideaintoaproductortoindustrialise

anoriginal,individualinvention.Moreover,itscreationwastotallydependentonthe

founder・spersonalcapacitytomobilisethenecessaryresources(goodwill,financing,etc.).

Thus,rightfromthestart,itassertedastrongidentityinseparablefromitscreativity.

Thisself-affirmationisalsoderivedfromthestrategicautonomy,whichhasenableditto

useadynamicformoflearningtoforgeanewprofessionalconcept(publishingproperty

managementsoftware),and skillsadapted to new markets.UnlikeitsJapanese

counterpart,itremainsorganisationallyrelativelymobileandunformalised,or・artisan-

type・,thatis,coexistenceinthedecision-makingprocessofthefounder・sgreatpersonal

authorityandnon-explicitproceduresofmutualadjustment.FLpisnowclearlyina

transitionperiodtowardsastageofindustrialorganisationrequiringorganisational

codificationandformalisationofmanagementtools.

TheJapanesecompaniesarecharacterisedby amediatedrelationshipwith the

customer,inducedbytheirpositioninthedivisionoflabourwiththelargegroups.The

Frenchcompaniesarefreetopursueamoreoriginaldevelopmentinthemarket.Their

trades(orm�tier)arealsodifferent:inJapan,trade(m�tier)isbothdependentonthatof

theclientandrestrictedbythesubcontractingrelationship;withitsindependence,the

FrenchSSIIareabletoconstructaspecific・m�tier・.
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3.2.Constructionofprofessionalcapacity

Thesedifferentrelationshipsbetweenthemarketandthefirms・trades(m�tiers)are

interdependentwiththesoftwareengineers・professionalism.Differentmethodsinthe

fieldsofpersonnelmanagementandbuilding-upofprofessionalism areusedinFrance

andJapan.Themanagementtoolsarealsodifferentfromthoseutilisedforindustryin

bothcountries(Lanciano-Morandat,Nohara2000).

Theemployeesofthecompaniesstudiedareparticularlyyoung,theirlengthofservice

isshortandingeneraltheyarerecruitedatahighlevel(Bac+4),whichisrelatively

typicalinJapan11).InFrance,thecomputerservicessectorcanattractahumanresource

withgoodcomputerskilltraining.FLg,likeotherFrenchSSIIs,prefersahigh-level

recruitment,particularlyengineersfrom the・GrandesEcoles・,followedbyuniversity

sciencegraduates(possiblycomputerscientists).Theimportanceattachedtothe・Grandes

Ecoles・ispartlyexplainedbyasortofinformal・sponsoring・exercisedbythefoundersof

theSSIIs,themselvesgraduatesoftheseschools.Theseengineersarechosenfortheir

generaltechnicalcompetenceandtheirorganisationalandrelationalability.Thisoverall

competencegivesthem thecapacitytoactindividuallytobridgethelinkagebetween

organisationalconsultancyandcomputertechniques,andenablesthemalargemobility

withinthecompany.ThisisafundamentaldifferencecomparedtoJapan.

Despiteitssmallsize,FLpattractssomeofthebestgraduatesfromtheFrenchhigher

education(engineeringschool,professionalpostgraduatedegree,etc.).Mostofthenew

graduatesaretrainedincomputerscienceandpossessthesolidbasiccomputerskills,

whichconferthemaprofessionalautonomy.Byrecognisingaprofessionalstatus(cadre)

tothem FLpbenefitsfrom theirfullcapacityforautonomy,theverysourceofits

creativity.

SupplyofcomputerscientistsinJapanisinshortrun,sincethehighereducational

system,withtheexceptionofthetechnicalcollegeattheBac+2level,doesnotproduce

agreatdealofgraduatesincomputersciences.Moreover,softwarecompanieshave

practicallynochanceofrecruitingengineersfromthescientificorengineeringfaculties,

sincetheyarelargelyabsorbedbymanufacturingindustry.Mostofthetime,theyrecruit

universitygraduates(Bac+4)withnon-scientificdegrees(commerce,liberalarts,law,

etc.)orstudentswithBac+2orBac.Specialisationinready-to-usesoftwareproductshas

ledJLgtobecomeinvolvedinitscustomer・sprofession.Tofollow thecustomer・s

operation,JLgrecruitsstudentswithnon-technicalskillsandageneraltraining,

SpecialIssue:LIA―CASSH Report2008

56

11)Almost90%ofJLworkforceisofundergraduatetopostgraduatelevel,and81%ofitsrecent

recruitmentswereatBac+4level.90%ofFLworkforceisBacoroverand60%atlevelBac+5or

over.



particularlyineconomy,lawandmanagement,similartothoseofitscustomers(80%of

companyemployeeshavethistypeofbackground).

Inbothcountries,thesocialisationofthenewemployeesisaslowprocess.BothFrench

andJapaneseemployeesinsoftwaresectorreceiveanintroductivecompanytraining(3

monthsinJapan,2� monthsinFrance).Thistypeoftraininghasadoublepurpose:

teachingthem specificcomputertechniquesandfamiliarisingthem withcompany

managementpractices.

Thenon-technicalnatureofeducationinJapanmeansthatthe・on-the-jobtraining・in

computertechniquesisveryimportantanditlastsforalongtime.JLpisobligedtotrain

itsemployeesbothinthecomputerbusiness(1to2years)andinthesectoralknowledge

specifictotheirareaofapplication.Bothparties(employerandemployees)commit

themselvestoalong-termrelationshipofmutualobligations.Thefirmagreestoinvestin

training,gamblingontheyoungemployees・potential.Theyagreeinreturntolearnthe

professionandtoawaitafuturerecognition.Thistypeoflearning,whichreinforcethe

conformityofmind,isadaptedtotheinnovationbasedonan・incrementalchange・in

manufacturingindustry,butisnotatallsuitablefora・radicalchange・necessaryin

softwaresector12).

InFrance,new graduatesareconsideredtobealreadytrainedbytheeducational

system andareexpectedtobeoperationalmorequickly.Contrarytotheindustrial

practice,afterthetraineeperiod,theemployeesarenotassignedtoaprecisepostor

functionbuttoadepartment(forexampleBankingorInsurance)andtemporarily,toa

teamortoatask.Fromthestart,theyoungFrenchengineerhasacertainautonomyand

individualresponsibilityinrelationtotheproject,withinthepre-definedlimitsofhisjob.

TheyoungJapaneseengineercomesalwaysunderthecollectiveresponsibilityofthe

projectgroup.Consideredtobevirtuallyincapableoffunctioningindependently,he

beginswithsimpletaskssothatthemoreexperiencedemployeescanhelphiminorderto

acquiregraduallytechnicalskills.

Inbothcountries,thenewemployeesatallrecruitmentlevelsstartasaprogrammer

andgraduallyadvancetomorecomplextasks.Progressishowevermuchmorequickin

Franceandmorevariablewithregardtotheengineer・sdiplomathanisthepracticein

Japan.

InJapancollectivelabouragreementsexistonlyatcompanylevel.Forexample,JLg

setsitsownpersonnelmanagementrulesandnegotiatestheseruleswiththecompany

union.LikealmostallJapanesefirms,thereisnocorporateobjectionagainstthe

existenceofaunionintheSSIIs,sincethewhite-collarworkersaretraditionallyunion

membersinthesamewayasthemanualworkers.Theunionpresenceishoweverless
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visibleandmorediscreetthanintheindustrialsector.

UnliketheusualsituationinFrance,inthemetallurgicalindustryforexample,the

softwaresectorhasnospecific,nationallyvalidsystemofjobclassification.Syntec,one

oftheFrenchtradeorganisations,providesitsmemberswithaclassificationchart(a

quasi-collectiveagreement)thathasbeennegotiatedwiththetradeunions.Thischartis

widelyusedbyalltheSSIIs,eachoneadjustingthedetailstoitsindividualsituation.FLg

negotiatedanadaptationofthissystemwithitsownworkscouncil.Theunionsarenot

representedinthiscouncilandthemanagementencouragestheemployeestostandas

staffrepresentatives.Forthisreason,corporateparticipationisverylow.

Withregardtothecareermanagementandthechainofcommand,thesoftwarefirms

arerepresentativeofthesocietalfeatures.WithinJLgpromotionisbasedontwocriteria,

lengthofserviceandassessmentofindividualmerit.Thelengthofservicecriterionis

intendedtoguaranteeaminimumofprofessionaladvancementandwageprogressionfor

eachemployee.Aperformanceassessmentismadeyearlybytheimmediatesuperiorsand

helpstoensureindividualemployeewageprogressionandpromotioninthelongterm.

Careermanagementiscloselylinkedwithin-servicetraining.Alternateperiodsofon-and

off-the-jobtrainingareprogrammedinadvance,inaccordancewithsomeimportant

stagesofprofessionallife.Thisextremeformalisationofmanagementtoolssuggests

strongcompanycontrolofemployees,withlittlescopeforindividualfreedomofaction.

AtFLgpersonnelmanagementismuchlesssystematised,whichallowstheFrench

engineersrelativeautonomyinconstructingtheirindividualcareerstrategy.Thefirm

hasnoopenandformalassessmentsystemandnoemployeetrainingplan.Specificand

complementarytrainingprogrammesaretobeapplied,whenrequiredforimmediate

projectneeds.FLgdoesmaintainasystemthatmakesitpossibletocontroltheproject

advancementanditsprofitabilityinrealtime.Althoughthissystem isnotlinkedto

individualassessment,itenablesinfactthemanagementtomonitortheindividual

efficiencyofeachemployee.Thissystemisprobablymorerestrictivethanatraditional

assessmentone.Theengineersconsiderthisindividualtimemanagementasaprofessional

constraintand a specificfactorto softwareengineers.Thesecontrolspartially

counterbalancetheengineers・strategicautonomy.

Another particularity ofthe software sector,in comparison with the other

manufacturingsectors,isablurringoftheusualprofessionalcategoriesinboth

countries.InFrance,softwarecompanyemployeesaredividedsolelyintotwocategories:

operationalandmanagementpersonnel.Operationalstaffscomprisebothnon-cadre

employees(programmers,technicians)andengineersandcadres.Althoughthespecial

advantagestraditionallyattachedto・cadre・-statusinFrance(bonus,timemanagement

etc.)aretakenintoaccount,dailycompanymanagementignoresthesplitsbetweencadres

andnon-cadresthataresosignificantintheFrenchworkshopreality.The・managerial

staffs・areclosetotheAnglo-Saxonconceptofmanagement,i.e.holdarealhierarchical
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responsibility.

TheJapanesecompaniesmostlyusetheAmericandouble-laddermanagementsystem,

byadaptingittotheirneeds.Afterafirstperiodofcareerdevelopmentwhichiscommon

toallengineersandregulatedbyseniority,twochannelsforadvancementareproposed:

managementladderandexpertladder.Thereisacorrespondencebetweenlevelsandranks

ineachladder.Experiencedengineerswithnomanagerialresponsibilitycanattainthe

samelevelsofclassificationandrecognition(wageetc.)asmanagementstaff.

Externalmobilityofengineershasalwaysbeenofminorimportanceinthecompanies

studied13).Extremelyrapidcompanygrowthhasmadeitpossibletoincreasethenumber

offunctionswithresponsibility,createinternalhierarchicalmobilityandconsequently,a

stronginternallabourmarketstructure.Althoughcompaniesareorganisedaround

projectsinbothcountries,andtheengineersareassignedtodifferentprojects,typesof

internalmobilityseemtodiffer.InJapan,theworkinggroupacquiresacertaintechnical

expertise;itremainsrelativelycohesiveandiscollectivelymobilefromoneprojecttothe

other.Ontheotherhand,itisrareforthisgrouptoleaveadepartment(forexample,

banking),whichconstitutesitsareaofspecialisation,forotherdepartments.InFrance,

theengineer・staskisindividualised:heisassignedtocontractsaccordingtohisown

competence.Whenhechangesthedepartment,itismorelikelytobeinresponsetoaneed

fororganisationalflexibilitythanfortrainingortobebasedonapersonaldesireto

expandhiscareer.Hismobilityisinanycaseanindividualmovementtoanypartofthe

company.

PutinthespecificsocietalcontextsofFranceandJapan,thefirmsreproducethesame

typeofmethodsofhumanresourcemanagementandthesametypeofengineering

・professionalism・asintheothersectors.InJapan,themajorpartsofsoftwareengineers

enterthelabourmarketofthelargeindustrialgroupsandtheymovebetweenassociated

companies.InFranceanoccupationalspaceforsoftwereengineersisemerging.Engineers

and・cadres・starttheircareerinaSSII;somelatermoveontoclientcompanies,sothat

suchmovementsinthelabourmarketreinforcethecoordinationbetweenthecomputer

servicesindustryanditscustomers.

TwoobservationslinkedtothesectoralspecificityoftheseSSIIsmodifythismodel.The

firstconcernsthenecessaryoverlappingoftasksbetweentheSSIIandtheclientcompany,

whichproducesdifferentrelationshipsbetweenproduceranduser.Theserelationships,

new withregardtotheusualdivisionoflabour,influencethenatureofemployee・s

・professionalism・.Thesecondobservationconcernstheblurringofthecategoryof

engineer,particularly in France.Thusthenoviceengineercarriesoutthesame

programmingtasksasthetechnicians,contrarytohistraditionalfunctionoftechnical

supervisor:heisan・operative・engineeranda・directlyproductive・engineer.Heis
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boundedtothe・manufacturing・conditions,andthecontrolsonthetimespentoneach

taskandonthequalityofhisworkareidenticaltothoseforindustrialworkers.This

proximitybetweenthecategoriesof・designer・and・operative・isexceptionalinFrance.In

Japan,ontheotherhand,themassivepresenceofnon-scientificandnon-technical

graduatesradicallytransformstheveryconceptof・engineer・.Thecomputerrelated

workers,oratleastthosewhoworkinthesoftwaresector,donotentirelycorrespondto

thetraditionalcategoryof・engineer・.

3.3.Productionorganisation

Interdependentandparallelmovementhelpstodeveloptheactors・・professionalism・and

toorganisetheircreativity.Thiscreativitydependsonseveralfactors:joborganisation,

thedegreeofactors・autonomyorsubmissiontocontrol,andthewayinwhichknowledge

isaccumulated.

A)Theparallelevolution-hardandsoft-ofproductsandmarketsisaccompaniedby

arationalisationofsoftwareproduction.FrenchandJapanesesoftwarecompanieshave

developedviathecustomisedproductionofaproductspecificallydesignedforan

individualclient.TocompetewithAmericansoftware,andtocutdownproductioncosts,

FrenchandJapanesecompaniesarestartingtostandardisetheirproducts.Increasingly,

thesoftwareproductisnolongeran・original・piecebuthasbecomeacomplexandspecific

assemblyofavarietyofelementarysoftwarepartsproducedinsmallquantities.The

softwarepackagemustsatisfygeneralmarketrequirements.Itisdesignedtobesoldin

medium-sizedruns.Itisthenadapted,aposteriori,totheindividualcustomer・sspecific

demand.Thereiscertainlyatendencytoblurthedifferencebetweencustomisedsoftware

andeditedpackage.Buttheseseriesofeditedsoftwareforalargemarketarenot

producedinthesameconditionsasauniqueproduct/service,designedforaspecific

company:eachproductrequiresadifferenttypeoforganisation.

i)Softwareapplicationservices

Insoftwareproductionunitsinbothcountries,hierarchicalandprojectorganisations

aresettledasa・matrixform・andcoherentwithinadepartment.Foreachcontract,the

departmentorganisesaspecificteamtosatisfythecustomer・sdemands.Hierarchicaland

horizontalrelationsareintermingledwithintheteam,whichbreaksupwhenthecontract

ends.Thistypeofunstable,shiftingorganisationplacestheemployeesinasituationof

permanentmobility-adaption,butdoesnotnecessarilyconductthem tochangetheir

departmentswithinthecompany.Employee・sflexibilitytothecustomerdemandsisall

themorenecessarythings,astheengineerisoftenlocatedinthecustomer・ssitetocarry

outpartofhistasks.Theformsofcoordinationbetweenthetwopartners-customerand

softwaresupplier-intheproductionprocessandtheirdivisionoflabourarenotthesame

intheFrenchJapanesecompanies.
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TheJapanesecompanyhasan・extended・boundarywithanetworkofsubsidiariesand

subcontractors.Eachofthesesubgroupsspecialisesinaphaseofsoftwareproduction:one

incoding,othersinprogramming,etc.Eachemploysspecificstaff.Thisdivisionoflabour

withinthegroupisaccompaniedbyadivisionoflabourbetweenthesexes:womenare

specialisedinproductiontasks,dataentry,forexample,andthemenindesigntasks.The

mothercompany,JLg,designsthesoftwareandhasacontroloftheoverallorganisation,

theadjustmentofthevariouspartsofthesystemandcustomerrelations,accordingto

logicofassembly.Relationswithinthisgroupofproductionunitsarebothlegaland

financial(subcontracting,sub-delegation,loanoflabour)andderivedfrom atrue

complementaritybetweentheemployees.Buttheclientalsoparticipatesinthisprocessas

amainactortospecifyhisownrequirements.

TheJapanesesystemseemsparadoxicallytobeorganisedaccordingtothe・taylorist・

principleofdivisionoftasks.However,asthisstrictallocationoflabourisrelatedtothe

lengthyon-the-jobtrainingoftheemployees,itenablesskillsacquisitionforthem,atthe

sametimecreatingalinkbetweenthecustomer・sprofessionandthatoftheSSII.

ThelargeFrenchcompanyisorganisedindepartmentsorsubsidiaries,whicharenot

situatedatdifferentstagesofthesameproductionprocess,asisthecaseinJapan.These

unitsareautonomouscompanies,specialisedinparticularmarketsegments,(facilities

management,scientificinformation proceeding,networking).Each departmentor

subsidiaryofFLghasadirect,exclusiverelationshipwitheachclientprovidingagiven

contract.Thedirectrelationshipofeachunitwithitscustomerisnotintermediatedbya

salesdepartment.Thecontractisusuallypreciseandonaforfeiterbasis.Itestablishesa

certaindivisionoftasksbetweenthetwopartners.Theprojectteammaybecomposedof

employeesofboththeSSIIandtheclientcompany,managedbyaprojectleaderfrom

FLg.Orsomeofthesetasks(generallydataentry,programmingetc.),maybelefttothe

customer,orpossiblytoanotherSSII,whiletheconceptualworkisdirectedbytheFLg

engineers.Inmanycases,thecoordinationbetweentheteamsofthetwofirmscancreate

tensions,butthereisalsoobviousemulation.Thiscooperation between different

competencesgoesbeyondtheexchangeofinformationandknowledge.Itmightbe

suggestedthattheproductisco-designedbythecustomerandtheSSII,asattestedbythe

co-ownershipofthesoftware(includedinthecontract).

Thus,aprojectformaintainingtheprogrammesforthecomputerdepartmentofa

largeinsurancecompanyhascreatedadurableorganisation-twoyearsoldatthetimeof

ourstudy-thatisacompletemixbetweentheSSIIandthecustomer.Eachemployeeis

positionedonthecommonorganisationchartaccordingtohispersonalskillsandhis

parentcompany.Theinsurancecompanyemployeeshavetheirfuturepostsinthis

informationsystem,whilethoseoftheSSII,despitetheirinvolvement,areattachedtothe

softwarecompanyandcouldmoveoutatanytime.Thesituationwherebyemployeesof

thesameorganisation,atthesameworklocation,followdifferenttimetablesandbenefit

Professionals,ProductionSystemsandInnovationCapacitiesinTheSoftwareIndustry

61



fromdifferentassessmentandwagesystems,createscomplexbehaviouralpatterns.

InFrance,unlikeJapan,divisionoflabourwithintheSSIIisblurredandunstable

betweentheSSIIandthecustomer.Thesoftwareengineerappearsasapromoterofthe

system・scoherence.Hisprofessionalautonomyiscounterbalancedbystrictcontrolsof

hisworkexercisedbymanagementonthebasisofapermanentmeasurementonthedelay

inthetargettime/budgetschedule.Althoughthereisa・taylorist・aspectinhiswork,he

isresponsibleforasetofsuccessivetasks,consistentwitheachotherintime.Skills

productionwithinthecompanyislefttotheindividualgoodwill.

Ingeneral,forsoftwareapplicasionservices,FrenchandJapanesecompaniesare

positioneddifferentlyintherelationshiptotheircustomers.TheFrenchcompany

developsitsowntechnicalskills,thankstothe・professionalism・ofindividualengineers,

andcooperateswiththecustomer,goingasfarastoco-designandco-producesoftware

withhim,whiletheJapanesecompanybecomesinvolvedinthecustomer・sprofessionand

deliversaready-to-useproduct.

ii)Softwarepackageproduction

Insoftwarepackageunits,theproductionprocesstendstobesimilartotheprocess

observedinthemanufacturingindustry:design,industrialisationandcommercialisation,

eventhoughthevariousphasesareinterwoven,withfrequentfeedbackbetweendesign

andcommercialisation.

Inthiscontext,Japanesecompanies・assetsareprincipallyderivedfromtheircoherent

industrialspaceandtherelative・taylorisation・oftheirproductionprocess.Often

supportedbyamanufacturer,theybenefitfromitsassistanceandthecollaborationwith

itinthesoftwareengineeringdevelopmentphase14).Theythustakeadvantageofthe

group・ssizeandorganisationandtheexistingdivisionoflabourwithsubsidiariesand

subcontractors.Thisorganisationisrelativelystableandsuitableforarapidproduct

development.Thestrengthofthesalesdepartmentinparticular,althoughitseparatesthe

designerfromtheclientincustomisedproduction,enablestobringquicklyalargelotof

semi-tailoredsoftwarepackageintothemarket.

InFrance,theproductionofsoftwarepackageshasadualandalternativemodel:

-apureindustrialorganisation:theprocessisstrictlydividedbetweenemployeeswith

differentskills;theclientisabsent;andtheintroductionoftheproductonthemarket・is

notourjob...,・accordingtoatechnico-commercialagentinterviewed.

-asemi-autonomousorganisation:thismodelcombinesthecapitalisationofcollective

expertiseamongthesoftwareengineersandthecooperationwiththecustomer,tolaunch

theindustrialisationofan・artisanally-produced・product(Veltz1986).
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Ifthesetwomethodsoforganisationcouldbesuccessfullycombined,someofFrench

SSIIswouldgainasignificantcompetitiveness.

B)AconcernofbothFrenchandJapanesecompaniesishowtocoordinatetherelatively

autonomousactivityofeachsoftwareengineerinordertoaccumulateknowledgeand

expertise.Despitemanyeffortsofrationalisation(computerengineering,developmentof

automaticprogrammingtools-CASE-etc.)thedesignaspectofcomputerworkremains

extremelypersonalisedandcontinuestogeneratetacitknowledgeandknow-how,which

makesthecollectivelearning and theaccumulation oftheknowledgeextremely

problematic.Companiesareattemptingtoformalisethisprocessofcreation,clarification

andtransmissionofknowledge,viathedevelopmentof・memorisation・tools.

JLphasdevelopedagenuinecomputerengineeringsystemviathesimpleassemblyof

pre-programmedsubroutines.Eventhoughitsvaliditysofarseemstobelimitedtothe

storageofcertainexistingprogrammesformoreeffectivere-utilisation,thistypeoftool

isundeniablyusefulinstandardisingtheprogrammingtechniques,facilitatingthe

knowledgetransmissionandacceleratingthecomputerscientists・training.Thiscompany

alsomakesuseofthe・jobnote・,inwhicheachsoftwareengineerisinvitedtonotedown

theincidents,thefaultsandtheirsolutions,whichoccurduringthedailywork.French

companieshavethesameconcern.AlthoughFLpislesswell-equipped,itdevotesan

importantpartofitsenergytoimplementingaknowledgecodificationsystem,for

example,byeditingareferencedocumentwiththeessentialsofknowledgeonproperty

management,whichisitscorecompetence.Itisalsotryingtoreorganisetheworkprocess

byseparatingdevelopmentandprogramming,inordertoimprovetheknowledge

formalisationanditsaccumulation.Inanycase,thesystematisationofthesetools,even

ifitdoesnotalwaysfunctionasthecompanieswouldwish,indicatetheirintentionto

codifytacitknowledgeandtoensureitsdurability(Foray2002).

4.Conclusion

Eachcountryretainsdistinctandproperassetsorresources,whichcouldcontributeto

makeexpertise/knowledgemoreproductiveandorganisationmoreefficient(Lundvall

1992,Nelson1993,Edquist1997,Lam1997).TheJapanesefirmsarecapableofcreating

collectivelynewknowledgeonthejob.Thesefirmsarealsoapttocombinethetechnical

typeofknowledgeincorporatedinsoftwareengineersandthespecificandprofessional

know-how obtainedfrom customers.TheFrenchfirmscanrelyonveryprofessional

engineers,whonaturallycollaboratewiththecustomerandareindividuallycreativeand

innovative.Theystillhavetolearnhowtocollectiviseandorganisesuchanindividual

performance.
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OuranalysisshowsthatthetwoFrenchandJapanesesoftwareproductionsystems

formacoherentwholeandthatthestrengthsandweaknessesofeachsystemarelogical

extensionofthesocietalcharacteristicsalreadyobservedintheindustrialmanufacturing.

InJapan,thesoftwareindustrytendstoimitatemanufacturinglogicswithitsproper

efficiencyinproducingstandardisedandmaterialgoods,butitdoesn・talwayssucceedin

doingthesamewithregardtointangiblegoods.Thiscouldbeinterpretedintermsof

・paradox・-andfailure-duetothe・institutionalisomorphism・(DimaggioandPowell

1983).Thesoftwareproductionneedsinasenseanunorganisedandmorecontrol-free

inventionsystem (Nakamuraandalii,1990).Ifnot,softwareengineerstendtolackin

imagination,whichrepresentsasourceofradicalinnovation.InFrance,theSSIIs

representahighqualityand・artisan-type・productionsystem.Frenchengineerscan

performafar-reachedtechnicalprowessbutfailtoco-operateinordertoaccumulatea

collectiveandsharedknowledgeandfinallytoforgea・neo-industrialisation・logicof

service.Sucharationaleseemstonecessitatetherenewalofmanagementmethodsanda

newtypeof・professionalism・.

Asaresult,thereconfigurationoforganisationalandinstitutionalarrangementsin

softwaresectorisessential,forthetwocountries,toreadjusttheirproductionsystemsto

anewenvironmentsymbolisedbythedevelopmentof・opensourcesoftware・andWeb.2.0.

However,suchareconfigurationmayprobablybedonealongwiththenationalpath

specifictoeachcountry.

Fromthepointofviewofsectoraldynamics,wewouldliketostressagainonthefact

thattheinnovationspaceinthesoftwareindustryappearstobesubjecttoadualtension

thatexistsinbothcountries:

Thefirstoneisaninternaltension,whichisduetothecoexistenceofastrongpressure

onindustrialisationlogicofsoftwareproductionandanincreasingdemandoncreativity

ofindividualengineer,andthesecondisanorganisationthatimpliesa・professional・

servicelogic(Gadrey2003).Thewaythatthecross-fertilisationoftwologicsisbeingdone

seemsverydifferentinFranceandJapan:itcorrespondstotwodistinctsectoral

rationalesbasedoneachhistoricalpath,tovarious・professionalisms・,andtodifferent

stagesinthesameprocess.Thesectoralfutureofsoftwareservicesineachcountry

dependsprobablyonhowthesetwotypesofrationalecouldbeoverlappedorhybridised

(Sorge1991).
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