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1．0verviewofSurvey

1－1．PurposeofSurvey

InadditiontointerestintheinternationalcompetitivecapabilitiesofJapanesecorporations，inrecent

yearsagreatdealofattentionhasbeenfocusedonproductinnovationandproductdevelopmentperformance

asasystematicandstrateglCareaOfresearch・VariousspeCialcharacteristicsofproductdevelopmentactivi－

tiesinJapanesecorporationshavealreadybeennoted・Conventionalresearch，however，basedonaperspec－

tivethatassumespassivereactionunderwesternbusinesstheory，OfteneitherreducestheactionsofJapanese

COrPOrationstotheirindividualelements，Orelsedependsonanempiricalapproach；therehasnotyetbeen

SufncientresearchperformedfromaviewpolntthatcapturestheuniversalaspeCtSOftheJapanesecharacter－

istics・Aslongasauniversaldescnpt10nOfproductdevelopmentisnotformed，itwillbeimpossibleto

attainadeeperunderstandingofthespecialJapanesecharacteristicsofthedevelopmentprocess，Which

COnSistsofmulti－dimensionalcomplexelements，andwewillnotbeabletopresentthatunderstandingasa

methodologythatcanbesharedinternationally．

Inlightofthisproblem，Webeganresearchontechnologicalknowledgeinproductdevelopment

activitiesfbrthepurposeofconstruCtlngCOnCePtSCOnCernlngthoseorganizationalemergencecharacteristics，

usingasastartingpointtheviewsexpressedbyNonaka（1990）forunderstandinginnovationasaprocessof

knowledgecreation・Inthefirststageofourresearch，WeCOnductedasurveytodiscoverproblemsregarding

PrOductdevelopmentactivitiesatcompaniesinabroadrangeofindustries・Inthisintermediatereport，We

Willsummarizetheinfbrmationthatwehavegainedfromouranalysisofthedatagatheredinthissurvey．

Notethatthissurveyistheresultof“KnowledgeCreationandKnowledgeDynamicsinResearchand

Development（1），”whichisbeingconductedbytheNationalInstituteofScienceandTechnologyPolicyof

theScienceandTechnologyAgencyaspartOf“BasicResearchonSupportforCreativltyinIntellectual

ProductionActivities’’（1992to1994），WhichisfundedbySpecialCoordinationFundsforPromoting

ScienceandTeclmology・

1－2．SuNeyData

（1）Targetsofsurveyandextentofresponse

Thissurvey（SurveyonDynamicsofTechnologicalKnowledgeinProductDevelopmentActivities）

WaStargetedattheproductdevelopmentdepartmentsofa111，226companieslistedontheTokyoStock

Exchangethatbelongtothemanufacturingindustryaslistedinvolumelofthe“QuarterlyCompany

Report”for1993，andwasdistributedamongthemanagersoftheappropnatedepartmentSfortheirresponse．

ThesurveywasconductedbymailinFebruaryandMarchof1993，andbyMarch31，1993atotalof677

responseshadbeenreceived（foraresponserateof55．2％）．However，Ofthecompaniesresponding，21were

notengagedinproductdevelopmentactivities；therefore，Onlytheresponsesfromtheremaining656

COmpanieswereusedfbrtheanalysisconcemlngprOductdevelopment．

（2）　Distributionbyattributesinresponsesample

Becausethissurveytargetedallofthemainneldsofcorporateproducts，itcanbeexpectedthatthe

responseswoulddifferaccordingtothecharacteristicsoftheproductmarketsthateachindividualcompany

isinvoIvedwith．Forthatreason，inordertomaketheobservedresultsoftheresponsesamplerepresentative

Oftheentiregroup，ltisnecessarytoinvestlgateanyPOSSiblebiasintherateofresponseindifferent

industries・Tablelshowsabreakdownofthecompaniestargetedinthesurveyandrespondingtothesurvey

ineachindustryasapercentageofthetotalnumberofcompaniesineachcategory．Withtheexceptl0nOf

thefoodandtextileindustries，thedifferencebetweenthesepercentagesforeachindustryislessthan1％．

Therefbre，itcanbeassumedthatananalysisbasedonthissurveydatawillbefree丘omsampleerror・

Table2showsthedistributionoftherespondingcompaniesonthebasisofsize．Reflectingthefactthat

allofthecompaniesintheentiregrouparelistedontheTokyoStockExchange，them句OntyOfthe

respondingcompaniesarelargecorporations；about70％oftherespondingcompanieshadsalesinexcessof

30billionyen，andabout60％employatleastl，000people．



（3）　Characterofthesurveyitemsanddata

TheitemsinthissurveyCOVeredthecharacteristicsoftheproductmarkets，teChnologystrategleS，

PrOductdevelopmentstrategleS，theftaturesoftheproductdevelopmentorganizations，theorganizational

featuresofthedevelopmentprocess，leadership，andtheevaluationoftheresultsofdevelopment・The

SurVeydata，COnSistlngOf174variables，madepossibleamulti－dimensionalanalysisofproductdevelop－
ment．

Manyofthevariablesweredesignedaccordingtoa7－POintLikertscale・BecausetheLikertscale

Variablesreflectthesu句ectiveanswersoftherespondents，itisfrequentlyaproblemtodeterminewhattype

Ofo句ectiveindexofmeasurementshouldserveaSaStandardofmeasurementbrtheresponses．Inorderto

makeanevaluationregardingthispolntinregardstothedataobtainedfromthissurvey，WeeXaminedthe

relationshipbetweentherespondent’sevaluationofhiscompany’slevelofinvestmentintermSOfresearch

anddevelopmentexpenditures，etc・，（i・e・，“DoesyourcompanyinvestmorecapitalandperSOnnelinresearch

anddevelopmentthanothercompanies？”）withtheactualratioofresearchanddevelopmentexpendituresto

Sales・AsshowninFig・1，Whichillustratesthedistributionoftheactualrati00fresearchanddevelopment
expenditurestosalesfbreachresponselevelusedforevaluationofthelevelofinvestment，thepeakratioat

responselevell（“don’tagreeatall”）was”lessthan2％，”atresponseleve14（“neitheragreenordisagree”）

WaS“from2to4％，”andatlevel7（“agreecompletely’’）was“10％ormore．”Fromtheseresultsade丘nite

trendisapparent・Inaddition，Fig・2illustratesthedistributionoftherespondents，evaluationofthelevelof

investmentforeachleveloftheactualrati00fresearchanddevelopmentexpenditurestosales；herethepeak

responsetrends丘omleve14for“lessthan2％”toleve17for＝10％ormore・H Calculatingthechi－Square

Valueforthiscross－tabulateddatayieldsaresultof180・2，Whichisaslgnificahtresultwithadiscardrangeof

l％asthestandard・Inotherwords，itisapparentthatthesu句ectiveevaluationscaleandtheobjective

CategOriesinthissurveydataarenotindependentandthatasufncientstatisticalrelationshipexists・
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Tablel・BreakdownofTargetCompaniesandRespondingCompaniesbylndustry

（units：numberofcompanies，perCent）

Target Responding Responseratio

COmPanies companies byindustry

Foods

Textiles

Pulp／paper

Chemicals

Integratedchemicals

PharmaCeuticals

Otherchemicals

Petroleumproducts／rubberproducts

Ceramics

Steel

Non－Steelmetals

Metalproducts

Machinery

Electricmachinery

Transportationvehicles

Automobiles

Othertransportationvehicles

Precisionmachinery

Otherindustries

105（8．6）

79（6．4）

34（2．8）

185（15．1）

109（8．9）

43（3．5）

33（2．7）

34（2．8）

59（4．8）

57（4．6）

37（3．0）

62（5．1）

187（15．3）

197（16．1）

87（7．1）

62（5．1）

25（2．0）

35（2．9）

68（5．5）

49（7．2）

35（5．2）

16（2．4）

108（16．0）

65（9．6）

24（3．5）

19（2．8）

16（2．4）

31（4．6）

30（4．4）

22（3．2）

33（4．9）

108（16．0）

113（16．7）

50（7．4）

36（5．3）

14（2．1）

24（3．5）

42（6．2）
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59．5

53．2

57．8

57．4

57．5

58．1

56．0

68．6

61．8

Total l，226（100．0）　　　　　　677（100．0）　　　　　　　　55．2

Table2・DistributionofRespondingCompaniesbySize

（1）ByannualSales

bssthanlObillionyen

lObillionyento30billionyen

30billionyentolOObillionyen

100billionyento300billionyen

300billionyenormore

8．4

26．4

33．4

18．8

13．0

Total l（X）．0

（2）Bynumberofemployees

（unit：perCent）

Lessthan3（油employees　　　　　　　　　　9．7

3（氾employeestol，000employees　　　　　31，9

1000employeesto5，000employees　　　　　43．4

5000employeestol0，000employees　　　　　9．2

10，000cmployeesormore　　　　　　　　　　5．8

Total lOO．0
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Fig・1RatioofResearchandDevel0PmentExpenditurestoTotalSaIes，

ClassifiedbyEvaIuationofLeveJofInvestmentin

ResearchandDeveIopmentExpenditures，Etc．　　（unit：perCenl）

bsslhan2％　　　　　2％104％　4％to6％6％1010％10％ormorem

Overall

Don，tagrecatall

AgreecompIctely

65

C
UニV

H

Note：ThevcrticalaxisshowslheleveloftherespondenLs’evaluationregarding

thequestion，“DoesyourcompanylnVeStmOreCar）IlaIandpcrsonnelin

rcsearchanddcvelopmcntthanothercompanies？”

Fig．2EvaluationofLeveIofInvestmentinResearchandDeveJopmentExpenditures，Etc・，

ClassifiedbyRatioofResearchandDevel0PmentExpenditurestoTotalSales（unit：PerCent）

Doガtagrecatall

Overall

Lcss山an2％

2％104％

4％to6％

6％tolO％

10％ormore

Agreecompletely

N＝213

N＝208

N＝123

N＝　65

N＝　27

Note：Thehorizontalaxisshows山elevelofLheresfX）ndents’evalualionregarding

thequcstion，HDoesyourcompanylnVeStmOreCapitalandpersonnelin

researchanddevcIopmentLhano山ercompanies？”
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1－3．Definition°fTerms

Thedefinitionsofcertaintermsastheyareusedinthissurveyareprovidedbelow．

”ElementaltechnologleS，”“specialized丘eldsoftechnology”

ThesetermSmeanteChnologleSthatareequlValenttospecialized伝eldsofindividualtechnologleS，and

areusedtorefbrtotechnologleSthatcorrespondtothesubsystemsthatformpartoftheoverall

technologicalsystemoftheproduct．ThesetechnologleSareequlValenttotechnologleSatthelevelof

theindividualcomponentsthatmakeupthelargerproduct．Forexample，inthecaseofautomobiles，

the“elementaltechnologleS”or“specialized伝eldsoftechnology’’aredefinedasthetechnologleS

relatingtotheindividualsubsystems，SuChastheenglne，SuSPenSion，andbrakes．

“Technicalfunctiondepartments”

Thistermrefbrstothetechnicaldevelopmentanddesigndepartmentsandteamsthatareformedfor

eachspecializedneldoftechnology．

”Developmentplanning／integrationdepartments”

Thistermrefbrstothedepartmentsthatoverseenewproductdevelopmentprqectsandnewproduct

developmentactivitiesasawhole，SuChasadevelopmentplannlngOfnceoraproductplannlngOfnce．
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2．The°retica＝1ypothesis

Whilethisdatamakesamulti－dimensionalanalysISOfproductdevelopmentactivitiesatJapanese
COrPOrationspossible，Wedecidedtofirstusethedatatoattempttoverifytheconceptualmodelof
knowledgecreationdescribedearlier．AnoverviewofNonaka’smodel（1990）bllows．

Therearetwotypesofknowledge：”tacitknowledge，”whichissu句ectiveanddifnculttoverbalize，and

“explicitknowledge，”whichiso句ectiveandcanbeverbalized．Thecircularinteractionofbothofthese

typesofknowledgeleadstothecreationandexpansionofknowledge・Thereareavarietyofconceivable

PatternSforinteractionbetweentacitandexplicitknowledge・Theprocessofconvertlng taCitknowledgeto

explicitknowledgecanbecal1edHexternalization，”whiletheprocessofconvertlngeXplicitknowledgeto

tacitknowledgecanbecalled“internalization・”Inaddition，aPatteminwhichdiffbrentpleCeSOfexplicit

knowledgearelinkedtogethertocreatenewknowledgecanbereferredtoas“combination，”whilethe

PrOCeSSOfsharingtacitknowledgecanbereferredtoasqsocialization・M Knowledgecreationencompasses

allconversionpatternSgOVernlngtheinteractionoftacitandexplicitknowledge，andistheprocessbywhich

knowledgeproducedbyaparticularsu叫ectisdeveloped／sublimatedintoknowledgebetweensu句ects．

Thefactorsthatdrivetheknowledgecreationprocesscanbedividedintothreephases：theindividual

level，thegrouplevelandtheorganizationlevel．Knowledgecreationattheindividuallevel，Whichisthe

ultimatesourceoforganizationalknowledgecreation，ispromotedthroughtheintentionsandautonomyof

theindividualmembersthatmakeuptheorganization・Tacitknowledgeacquiredattheindividuallevelis

COnCePtualizedasafactorpromotlnglnteraCtionbetweenindividualsthroughdiscussion，andthusbecomes

Sharedknowledgeatthegrouplevel・Theconceptualizedknowledgethenundergoesaprocessof

Ver流cationattheorganizationallevel．Duringthisphase，theredundancyofinfbrmationcreatestruSt

betweensu叫ects，Whichbringsoutthedynamismthatleadstotheself－StruCtunngOfthesystemthatcreates
bowledge．

FurthermOre，Nonaka，etal（1992），PreSentedanorganizationalmodel，the“hypertextorganization，”

thatpromotedthisprocessofknowledgecreation・Thisorganizationalmodelconsistsofthreelayers：the

knowledgebaselayer，thebusinesssystemlayer，andtheprqleCtteamlayer．Unlikethehierarchicalbusiness

SyStem，however，thismodelpemitsthefbrmationofcross－functionalprCリeCtteamS，designedforspecihc

PurpOSeS，Whichareconstantlyfeedingtheintellectualresultsoftheirprq］eCtSbackintotheknowledgebase．

Inourresearch，inordertoanalyzethedynamicsoftechnologicalknowledgethroughthestagesof

PrOductdevelopment，Wehaveestablishedanewtheoreticalhypothesisbyfurtherexpandingtheumiversality

Ofthemodelofthehypertextorganizationandtransposlngthethree－1ayerstruCtureOftheorganizationontoa

three－1ayerstruCtureOftechnologicalknowledge．

Inotherwords，prOductdevelopmentactivitiescanbeunderstoodasaknowledgecreationprocessthat，

throughthecommercializationofaspeci伝cproduct，tiestogetheraknowledgebasethatexistsbothasan

internalandexternalresourceofacompany・Inthisprocess，thecompany，stechnologlCalstrategyand

PrOductdevelopmentstrategybothcombinetogetherindividualresourcesofknowledge，andprovidea

frameworkfbrtheconversionofknowledgeintonewknowledge．However，thecombinationandconversion

OfknowledgeoftenextendsbeyondthestrategiC丘ameworkandbecomes石lledwiththepossibilityofeven

moredynamicexpansion・Therefbre，aCOmPany，scorecompetenceatperformlngtheknowledgecreation

PrOCeSSCanbethoughtofintermsofthreelayers：theexistenceoftheknowledgebaseasindividual

resources，thesuperiontyofthecompany’sstrategicknowledgeframework，andthedynamicsofknowledge

COnVerSionthatextendbeyondtheknowledgeframeworkonwhichtheprocessisbased．

ThisknowledgelayerhypothesisalsohasthefollowlnguniversalsignificanCe．Polanyidescribedthree

actionsthathecalledthetriadoftacitknowledge：readingthemeaningfromthetarget（SenSe－reading），uSing

narrowlydefinedlanguagetoexpressthatmeaning（SenSe－giving），andgraspingthemeaningbyreadingthat

languageagaln・Inaddition，ineachoftheseactions，thereisabehaviorcalledHintegrationHinwhicha

PerSOnCreateSanartincialconstruCtthatwouldnotbeapparentJuStfromtheexistenceoftheindividual

detailedelementsthatareperCeived，andthenthroughthatconstruCtgraSPSthemeanlngOfthewhole・

（Kurimoto，1988）

ThisunderstandingofthecognltlVePrOCeSSCanalsobeappliedtotheknowledgetransfbrprocessthat

OCCurSbetweenknowledgelayersinourhypothesis・Inotherwords，neWknowledgeisgraspedthrough

knowledgeconversioninthedevelopmentprocess，andHsense－readingHistheactionofstorlngthisnew

knowledgeintheknowledgebaselayer・“Sense－glVlng”istheactionofformlngaValidstrateglCOr

StruCtural丘ameworkfromthedevelopmentexperiencesstoredintheknowledgebaselayer，andinthe

developmentprocesstheaimsoftheknowledgeframeworkareexpressedthroughtheformation（inthe

6



knowledgeconversionprocess）ofawholethatexceedsthedetailedelementsoftheknowledgeframework．

Inshort，anOrganizationthatdemandsknowledgecreationisanorganizationthatisequlppedwithstruCtureS

thatreflectthehumancognltiveprocess．

Inordertocompletelyverifytheonglnalhypothesisdescribedabove，agreatdealoftimeandeffort

Willberequired，themqOrltyOfwhichmustbelefttofutureresearch．Asaprologuetothisresearch，this

reportwillfocusontheresultsthatwereobtainedfromourexaminationofthestatisticalslgnificanceofthe

indicesthatrepresenteachknowledgelayerversusproductdevelopmentperformanceindices・
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3．AnalysisResu］ts

3・1・FactorAnalysISOfPr°ductDevel0PmentPerFormance

WenrstextractedthecommonfactorsleadingtosuperiontylnPrOductdevelopmentperformanceby

PerformlngafactoranalysIS，andthenanalyzedthecharacteristicsofeachknowledgelayerthatincludes

manyofthesecommonfactors．

（1）　Commonfactors

Theresultsofourfactoranalysisuslngthe17itemsofsurveydataconcernlngPrOductdevelopment

PerformanCearedescribedbelow・BasedonthefactorstruCtureafterrotationbyVarimaxmethodshownin

Table3，WeCandenne伝vemqorcommonfactors・Thenrstfactorconcernselementsrelatingto

PrOfitability，aSClearlycontributionstosalesandpro伝tsarecommontosuccessfulperformance・Thesecond

factor・COnCern1ngelementsrelatedtoりaccumulationoffuturistictechnology夜now－how，MHconstruCtionof

managementtooIsandresearchanddevelopmentsystems，”“rippleeffectsinotherproductmarkets，”and

バgrowthofresearchersandenglneerS，，，canbeviewedasconsistlngOfelementsdemonstratlngCaPabilities

fbrbroad－ranglngreSPOnSiveness・ThethirdfactorhasahighcorrelationwithHreductionofdevelopment

COStS”and”reductionofdevelopmentperiods，，’whichindicatesthatthisfactorconcernStheefficiencyof

PrOductdevelopmentitself・Thefburthfactor，basedonelementsrelatedtoりimprovlngthelevelof

functionalityandquality”andimprovementsandrevolutionarychangesinspecincpartsofproducts，Canbe

Viewedasafactorthatpromotesincrementalinnovation・Finally，thehfthfactorcanbeunderstoodasa

factorthatacceleratesradicalinnovation，aSitinvoIveselementsconcernlngHbroad－basedbreakthroughsH

and“creationofuniqueproductconcepts．”

（2）ProductdeveLopmentperformanceandtheknowledgebase

First，WeeXaminedtherelationshipbetweentheknowledgebaseandeachofthefactorsthatwehad

extracted・Asanindexofthesizeoftheknowledgebase，WeuSedvariablesconcernlngthelevelof

investmentinresearchintermsofcapitalandpersonnel，thehistoricalaccumulationofdevelopment

experience，andthenumberofpatentspossessed・Oncewehadcalculatedtheaveragevalueforthefactor

SCOreSforeachresponselevelcategory（1to7）foreachofthesevariables，Wefoundthatthefactorscores

hadatendencytoincreaseathigherresponselevelsforallofthevariables・Inotherwords，thegreaterthe

POSSeSSedsizeoftheknowledgebase，thebettertheproductdevelopmentperformance．

Next，forthesakeofsimplicity，Wedecidedtoexamineonlytheleve17factorscoresandcomparethe

relativeimportanceofeachvariablewiththedevelopmentperfbrmance．（Thissamemethodisusedinallof

theanalysesdiscussedsubsequently・）Table4showsasummaryofourresults，fromwhichthefollowing

observationscanbemade．

1）　Allcommonfactors，eXCeptforradicalinnovation，haveapositivecorrelationwithlevelofinvestment

inresearchintermsofcapitalandpersonnel，historicalaccumulationofdevelopmentexperience，and

numberofpatentspossessed・Inotherwords，theemergenceofradicalinnovationdoesnotdependon

thesizeofthepossessedknowledgebaseasdotheothertypesofdevelopmentperfbrmance・

2）　Ofthethreevariablesthatindicatethesizeofthepossessedknowledgebase，theoneexhibitingthe

StrOngeStCOrrelationwithdevelopmentperfbrmanCeisthenumberofpatentspossessed．
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Table3・ResultsofFactorAnalysISOfProductDeve10PmentPeHormance

（factorIoadafterrotationbyVarimaxmethod）

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Contributiontosales

Contributiontopro且ts

Advancedmarketing

Productcostreduction

Improvementoffunctionalityandquality

Improvementinspecificpartsofproducts

Revolutionarychangesinspecificpartsof

products

Broad－basedbreakthroughs

Reductionofdevelopmentcosts

Reductionofdevelopmentperiod

0．8861

0．8588

0．3853

0．3319

0．2448

0．1049

0．1226

0．1783

0．1141

0．2521

Improvementofdevelopmentinvestmentefhciency O．3306

CreationofunlqueprOductconcepts O．2349

Accumulationoffuturistictechnologies此IlOW，how O．1306

Easeandspeedoftransitiontomassproduction O・2430

Constructionofmanagementmethodsandresearchand

developmentsystems O．2152

Rippleeffectinotherproductmarkets O・1089

ContributiontogrowthofresearchersandenglneerS O．0829

0．0630　　　0．1574

0．1098　　　　0．2423

0．2129　　　　0．2088

0．0453　　　　0．3710

0．1530　　　0．1538

0．1479　　　　0．1209

0．2720　　　　0．1080

0．2819　　　　0．2480

0．0952　　　虹迫迫

0．0900　　　　0．7543

0．2110　　　鑑2482

0．4787　　　　0．2519

岨盟　　　0．1567

0．2244　　　0．4093

0．4869

0．6223

0．1244

0．0839

0．1753

0．2169

0．6288

0．7687

0．5981

0．3053

0．1526

0．1295

0．0521

0．0801

0．3059

0．1691

0．3404　　　　0．1084

0．2013　　　　0．1177

0．1243　　　　0．3512

0．1243

0．1390

0．0652

0．4511

TabIe4．RelationshipBetweenProduCtDeve10PmentPeHormanceandtheKnowIedgeBase

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Largeinvestmentinresearchintermsof

CaPitalandpersonnel

Historicalaccumulationofdevelopment

experience

Possessionoflargenumberofpatents

○　　　　　　○　　　　　（⊃

（⊃　　　　　（⊃　　　　　（⊃

●　　　　　　●　　　　　　●

（）

Note：TheOindicatesthattheaveragevalueofthefactorscoreatlevel7wasbetweenO・landO・2；theeindicatesthat

theaveragevaluewasO．20rmOre．
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（3）　Productdevel0PmentPe膏OrmanCeandtheknowledgeframework

Asimilaranalysiswasperformedconcernlngthecharacteristicsoftheknowledgeframework．Four－

teendataitemsconcernlngthedevelopmentorganizationwereusedasthevariablesthatindicatethecharac－

teristicsoftheknowledgeframework・Table5showsasummaryoftheresultsofouranalysis，fromwhich

thefbllowlngObservationscanbemade．

1）　Thenrstpointtogainourattentionwasthatitemsconcerningtheoperationofaresilientorganization，

SuChas”flexibility tochangesystemandmanagementrules，”and“systemthatcanformemergency

prQjeCtS，”anditemsconcernlngthesystemizationoftheknowledgebase，SuChas“systemtbr

SyStematicaccumulationofknow－how，”and“systemforcreatlngadatabaSeforproblems，”havea

StrOngrelationshipwithfactorslthrough4・Thesetwosetsoforganizationalcharacteristicsarethe

essenceofthehyperteXtOrganizationmentionedearlier．Inotherwords，theseresultsprovided

Verificationofthefactthattheorganizationalcharacteristicsthatresultinsuperiorproduct

developmentperformanCeprOVidesystemsthatglVerisetoflexibleprq］eCtOrganizationsindependent

Ofthenormalhierarchicalorganization，andsystemsthatsystematicallycirculatethroughoutthe

knowledgebasetheknowledgeandknow－howgainedthroughthedevelopmentprocess・

2）　Whilesupplyingengineersanddevelopmentstaffwith”cleardennitionsofduties”isrelatedto

Superiorproductdevelopmentperformance，“fractionalizingthedevelopmentorganization”according

toeachelementaltechnologylSnOtalwayseffective．Inotherwords，itisvitaltoallowacertain

amOuntOfredundancy（i．e．，aCertainamOuntOfleewayoutsidetheboundariesoftheelemental

technology）amongthedutiesofthemembersofthedevelopmentorganization，Whileatthesametime

SuPplyingthemwithaclearde丘nitionofwhatthosedutiesare．

3）“RotationofenglneerSamOngheldsofspecialization”and“rotationamongneldsoffunction’’havea

COmPlementaryrelationship．TheformerisrelatedtothefactorsofimprovlngprOfitabilityanddevel－

Opmentefnciency，Whilethelatterisrelatedtothefhctorsofresponsecapabilityandincremental
innovatlOn．

4）　Having“authorityfbrdevelopmentdepartmenttoassemblepersonnel”whennecessaryisrelatedto

SuPeriorproductdevelopmentperformance，butperformlng”workthatgoesbeyonddevelopmentinits

narrowsense”isnotalwayseffective．Inotherwords，itisvitaltoprovideorganizationalflexibilityso

thatdevelopmentdepartmentscanassemblestaff，Whileatthesametimeitisessentialtoestablishan

environmentthatallowsthepersoninchargeofdevelopmenttofocusonthedevelopmentwork・

11



Table5．RelationshipBetweenProductDeve10PmentPerformanceand

theKnowledgeFramework（OrganizationaICharacteristics）

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Degreeoffractionalizationofthedevelopment
Organization

FrequencyofrefbrmlngOforganizations

Cleardennitionsofduties

FlexibilitytOChangesystemandmanagementrules

RotationofenglneerSamOngneldsofspecialization

Rotationamongfieldsoffunction

Continuityintermsofstaffinnextstageof
PrOductdevelopment

Clearformationofdevelopmentorganizationby

departments

SystemthatcanformemergencyprQ］eCtS

Authorityfordevelopmentdepartmenttoassemble

PerSOnnel

WorkauthorityOfdevelop甲entdepartmentthat
goesbeyond developmentlnitsnarrOWSenSe

SystemfbrsystematicaccumulationofkJlOW－how

Systemforcreatlngadatabasefbrproblems

Practiceofshiftingstafftothemanufactunng

departments

（⊃

（⊃　　　　　（⊃　　　　　　○　　　　　　○

●　　　　　　●　　　　　　●　　　　　　●

（）

（⊃　　　　　　　　　　　　　（⊃

（⊃

（⊃　　　　　（）　　　　　（⊃　　　　　　0

（）

●　　　　　（⊃

（⊃　　　　　（⊃

（）　　　　　　0

●　　　　　　●

0　　　　　（⊃

Note：TheOindicatesthattheaveragevalueofthefactorscoreatleve17wasbetweenO．landO．2；the●indicates

thattheaveragevaluewasO．20rmOre．

Table6．RelationshipBetweenProductDevel0PmentPerformanceand

ProjectEvaluationltems

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Developmentcost

Developmenttime

Improvementofproductfunctionsandquality

TechnologlCalnewness

Easeoftransitiontomassproduction

Relationshipwithsaleschannels

Matchwithuserneeds

ContributiontoconstruCtionofcoretechnologleS

SynerglSticeffectswithotherproducts

Potentialfbrlong－termPrOductexpansion

（⊃

（⊃　　　　　　0　　　　　　0

（⊃

●　　　　　　●

（⊃　　　　　（⊃

○　　　　　　○

●　　　　　　●

（）　　　　　（）

（⊃　　　　　　（）

（⊃

Note：TheOindicatesthattheaveragevalueofthefactorscoreatleve17wasbetweenO．1andO・2；the●indicates

thattheaveragevaluewasO．20rmOre．
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Inaddition，Wealsoexaminedprq］eCteValuationsasoneaspeCtOfthespecialcharacteristicsofthe

knowledgeframework・Herewehaveanalyzedinthesamewaythevariablesforimportancefortheten

itemsconcernlngeValuationofaprqectatitsstartandwhileitisinprogress・Fromtheresultsshownin

Table6，thefbllowlngPOlntSCanbeobserved・

1）　Thethreeevaluationitems，“COntributiontoconstructionofcoretechnologies，”“synergisticeffbcts

withotherproducts，andhpotentialfbrlong－termprOductexpansion，”arerelatedtoproduct

developmentperfbrmanCeinvariousways・＝ContributiontoconstruCtionofcoretechnologleS”in

Particularhasastrongrelationshipwithfactorslto4，andofspecialinterestisthefactthatthisitem

hasanexcept10nalrelationshipwithfactor5・Whileeachofthesethreeitemshassignincancefbr

prqectevaluationfromalong－termStandpoint，aneValuationdesignedtoaccomplishshort－term

objectives，SuChas“developmentcost，”“improvementofproductfunctionandquality，”and“easeof

transitiontomassproduction”，Ontheotherhand，isnotnecessarilylinkedtosuperiorproduct

developmentperfbrmance・

2）　Evaluating“technologicalnewness”isalsoessentialforattainingdiverseproductdevelopment

perbnnance・

3）Inordertoattaindevelopmentefnciency（factor3），itisparticularlyimportanttoperformmulti－

dimensionalanalyses．

（4）Productdevel0PmentPerformanceandtheknowledgeconversionprocess

Wenextperformedthesametypeofanalysisontheknowledgelayerintheproductdevelopment

process，Or，inotherwords，theknowledgeconversionprocess・Whileitisdifnculttospecifyindicesthat

representtheactivltylevelofknowledgeconversion，hereweusedasrepresentativeindicesthevariablesthat

reflectthefrequencyofinformationexchangeswithinthedevelopmentdepartmentandbetweendepart－
ments．

Excludingdirectcontactwiththeuserbythedevelopmentdepartment，theresultsinTable7showthat

allopportunitiesforinformationexchangearerelatedtoeitheralloffactorsonethroughfour，Oratleast

threefactors・Itseemsimpossibletoattachpositiveornegativesigni丘cancetoinformationexchanges・

Table7．RelationshipBetweenProductDeve10PmentPe什ormanceand

KnowledgeConversion（lnformationExchange）

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Betweenindividualtechnicalfunctiondepartments

Technicalfunctiondepartmentanddevelopment

plannlnglntegrationdepartment

Currentdevelopmentdepartmentandnext

developmentdepartment

Productdevelopmentdepartmentandmanufactunng

department

Productdevelopmentdepartmentandmarketing

department

Productdevelopmentdepartmentanduser

（⊃　　　　　（⊃

（）　　　　　（⊃

○　　　　　　○

（⊃　　　　　（⊃

（⊃

（⊃　　　　　（⊃

○

（⊃　　　　　（⊃

（⊃　　　　　（⊃

（⊃　　　　　（⊃

Note：TheOindicatesthattheaveragevalueofthefactorscoreatleve17wasbetweenO・1andO・2；the●indicatesthat

theaveragevaluewasO．20rmOre・
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Table8．RelationshipBetweenProductDeveIopmentPerformanceand

MannerofDeve10PmentLeader’sBehavior

Factorl Factor2　　　Factor3　　　Factor4　　　Factor5

Clarifiesbasicpoliciesandconcepts

Createsownproductconcept

Aggressivelyexecutesownideas

Emphasizesharmonyamongsubordinates

Makesaggressivechoicesregardlessofrisks

Respectsinitiativeofsubordinates

Respectsonglnalandunconventionalideas

Encouragessplritofcompetitionamongsubordinates

ManageSdevelopmentprogressindetail

Facesdebateswithsubordinatesheadon

Acceptsresponsibilityforfailuresofsubordinates

Treatssubordinatesasequals

Hasconnectionswithtopmanagement

Standsforinterestsofproductdevelopment

depa止ment

Hasstronginfluencewithdepartmentsperformlng

Otherjobs

Aggressivelyinteractswithdepartmentsperfbrmlng

Otherjobs

RespectsloglCalthinking

Participatesinworkatdevelopmentlab

Walksaroundthedevelopmentlabdaily

Spreadshisownphilosophywithconviction

（⊃　　　　　（⊃　　　　　　C）　　　　　（）　　　　　（⊃

0　　　　　　0　　　　　（）　　　　　（⊃

●　　　　　　●　　　　　　●

○　　　　　　○　　　　　　C）

（⊃　　　　　（⊃　　　　　（⊃

○　　　　　　○　　　　　（）

（⊃

●　　　　　　（⊃

（⊃

0

0

（⊃

C）

Note：TheOindicatesthattheaveragevalueofthefactorscoreatleve17wasbetweenO．1andO・2；the●indicatesthat

theaveragevaluewasO．20rmOre．
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Let’sexaminetherepresentativeindexthatreflectstheactivltylevelofknowledgeconversionfrom

anotherangle・Inthepromotionofknowledgeconversioninthedevelopmentprocess，thedevelopment

leaderinparticularcanbethoughttoplayanimportantroleasacatalyst・Therefore，Weanalyzedthe

relationshipbetweendevelopmentperformanceandthedailybehaviorofdevelopmentleaderswhohad

receivedgoodevaluationswithinthecompany．

FromtheresultsshowninTable8，thefollowlngPOlntSCanbeobserved．

1）　Thefirstpointthatgainsattentionisthatbehaviorthatexhibitsrespectforsubordinates，SuChas

“respectsinitiativeofsubordinates，”“facesdebateswithsubordinatesheadon：’and“accepts

responsibilityforfailuresofsubordinatesM，alongwithHencouragesspiritofcompetitionamong

Subordinates叩areallrelatedtodiverseproductdevelopmentperfbrmance・HEncouragesaspiritof

COmPetitionamongsubordinatesHisalsorelatedtoradicalinnovation・Itisclearfromthissurveydata

thatacompanywithadevelopmentleaderwhoissuperiorathandlinghissubordinatesachieves

Superiordevelopmentperfbrmance．

2）lnaddition，anOtherpolntthatisapparentisthatthebehaviorlabelledas“makesaggressivechoices

regardlessofrisks”isrelatedtoallofthecommonfactors，includingradicalinnovation．

3）Inadditiontotheabove，reSPOnSeCapability（factor2）andincrementalinnovation（factor4）arealso

relatedtotheleaderwho“clarinesbasicpoliciesandconcepts”andhrespectsloglCalthinking・H

4）　Toachieveincrementalinnovation，itisalsoeffbctiveifthedevelopmentleader“walksaroundthe

developmentlabdaily．”

3－2・Regressi°nAnalysisC°nCernlngProductDevel0PmentPerf°rrnanCe

Inthefactoranalysisdescribedabove，WeStudiedtherelationshipsbetweenthecommonfactorsof

PrOductdevelopmentperfbrmanceandtheknowledgelayersforeachlayer・Next，WeWillcomparethe

importanceplacedoneachknowledgelayerfbrdevelopmentperfbrmanCe．Inotherwords，WeWillregard

theperformanceindicesasdependentvariablesandtheindicesthatrepresentthecharacteristicsofeach

knowledgelayerasindependentvariables，makeanestimationofadoubleregressionmodel，andstudythe

SlgnificanceoftheregressionparameterS，allowlnguStOjudgetherelativeimportanceamongthe

independentvariables．

Theonglnalseriesdatafortheperfbrmanceindicesisintegratedintonvevariablesaccordingtothe

factorpattemsthatweremadeclearbythepreviousfactoranalysis，andthendatabasedontheaverage

Valuesoftheresponsesfbreachsampleareusedfbrthedependentvariables．Threeknowledgebaseindices，

nveknowledgeframeworkindices，andfourknowledgeconversionindiceswereselectedastheindependent

Variables・（Seenote2forTable9・）Justlikethedependentvariables，theknowledgeframeworkindicesand

theknowledgeconversionindicesareintegrationsofmultiplevariables；theintegrationpatternSarebasedon

theresultsofthefactoranalysisperfbrmedseparatelyoneachitemgroup．
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Tab．e9．Resu．tsof Mtdtivariatte Regressio皿Analysis

Kmowledgebase

Researchexpenditures！researchpersonne1　　　　　0・05　　　　0．03　　　　0・03　　　　0．04　　　　0・01

HistoriCalaccumulationofdevelopmentexperience O・01　　　0．06　　　　0・03　　　　0・10　　　　0．05

（＊＊）

Patents O．07　　　　　0．04　　　　－0．02　　　　－0．00　　　　　0．11

（＊＊）

Knowledgeframework

Personnelrotation

StruCtunngOfdevelopmentorganization

Databasesystem

Emergencyprq］eCtSyStem

Flexibilityofdevelopmentorganization

－0．01　　　　　0．08

（＊）

0．03　　　　　－0．01

0．03　　　　　0．08

（＊＊）

0．09　　　　　0．00

（＊）

－0．05　　　　　－0．01

0．17　　　　　0．01

（＊＊）

－0．02　　　　　－0．00

0．03　　　　　0．04

0．12　　　　　0．04

（＊＊）

－0．04　　　　　－0．04

Knowledgeconversion

Informationexchangeswithinthedevelopment

department

Informationexchangesbetweendevelopment

departments

Flexibilityofthedevelopmentprocess

CreationofprototyPeS

0
・
。
〝
　
0
・
。
8
円
0
・
。
。
門
0
・
1
1
円

0．08　　　　　0．13

（＊＊）

0．09　　　　　0．15

（＊＊）

0．04　　　　　－0．06

（＊）

0．11　　　　　0．07

（＊＊）　　　（＊）

0．04

0．09

（＊）

－0．03

0．16

（＊＊）

Finalcoefhcients O．14　　　　　0．20　　　　　0．18　　　　　0．25　　　　　0，26

Notel：Thenumericvaluesarethepartialregressioncoefficients．”＊＊”indicatessigni且cancewithadiscardrangeof

1％asstandard，and“＊”indicatesslgnincancewitha5％standard．

Note2：Thedependentandindependentvariablesareaveragevaluesforeachsampleforwhichtheoriginalseries

datawasintegratedasshownbelow・TheintegrationpatternSfollowthefactorpatternSthatwereobtained

fromtheresultsofthefactoranalysis・However，theoriginalseriesdatawasusedasisforthevariables

belonglngtOtheknowledgebase．
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Integrateddata

Prontability

Responsecapability

Developmentefficiency

Incrementalinnovation

Radicalinnovation

Personnelrotation

StruCturingofdevelopmentorganization

Databasesystem

Emergencyprq］eCtSyStem

Flexibilityofdevelopmentorganization

Informationexchangeswithinthedevelopment

department

Informationexchangesbetweendevelopment

department

Flexibilityofthedevelopmentprocess

CreationofprototypeS

0riglnalseriesdata

Contributiontosales

Contributiontoprontability

Accumulationoffuturistictechnologies夜now－how

Rippleeffectinotherproductmarkets

ContributiontogrowthofresearchersandenglneerS

Reductionofdevelopmentcosts

Reductionofdevelopmentperiod

Improvementofdevelopmentinvestmentefnciency

hnprovementoffunctionalityandquality

Improvementinspecincpartsofproducts

RevolutionarychangeSinspecificpartsofproducts

Advancedmarketing

Broad－basedbreakthroughs

Creationofuniqueproductconcepts

RotationofenglneerSamOngfieldsofspecialization

Rotationamongneldsoffunction

Degreeof丘actionalizationofthedevelopmentorganization

Cleardennitionsofduties

Systemforsystematicaccumulationofknow－how

Systemforcreatlngadatabasebrproblems

EmergencyprQ］eCtSyStem

Auth0rityfordevelopmentdepartmenttoassemblepersonnel

FrequencyofreformlngOforganizations

Flexibilitytochangesystemandmanagementrules

Betweenindividualtechnicalfunctiondepartments

Technicalfunctiondepartmentanddevelopmentplannlng

integrationdepartment

Currentdevelopmentdepartmentandnex－tdevelopment

department

Productdevelopmentdepartmentandmanufactunngdepartment

Productdevelopmentdepartmentandmarketingdepartment

Productdevelopmentdepartmentanduser

Frequencyofchangesinbasicpoliciesduringthedevelopment

prOCeSS

Frequencyofchangesindesignsandspecificationsinthe

developmentprocess

Efforttocreateprototypeearly

EffbrttomaketransitiontomassproduCtionthroughtest

PrOductionline，etc．
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Table9isasummaryoftheestimatedresultsoftheregressionmodeluslngthe12independent

Variableswitheachofthedependentvariables・Fromtheseresults，thefollowlngpOlntSCanbeobserved・

（Seenotes．）

1）　OneoveralltrendisthatthecongruenCeOfthevariablesconcemingknowledgeconversionishigh

COmParedwiththevariablegroupsfortheotherknowledgelayers・Inotherwords，thedynamicsof

knowledgeconversionareeSPeCiallyimportantforthecorecompetenCeOfthecompanylnPrOduct

developmentactivities．

2）　Amongthevariablesconcerningknowledgeconversion，“infbrmationexchangesbetween

departments”and“prototypecreation’’inparticulararesignincantforavarietyofperformance

indices・Itisalsointerestingtonotethatthesetwovariablesarealsosignincantforradicalinnovation．

“Informationexchangeswithinadepartment”alsocontributetopro丘tabilityandincremental

lnnOVation．

3）”Flexibilityofthedevelopmentprocess”hasanegativeeffbctonresponsecapabilityandincremental

innovation・Inotherwords，itisnotagoodideatochangebasicpoliciesanddesigns／specincations

duringthedevelopmentprocess．

4）　Ofthevariablesconcemingtheknowledgeframework，focusingontheitemsthatreflecttheessence

Ofthehypertextorganizationrevealsthat‥“emergenCyPrCリeCtSyStem’’isslgnincantforprontability，

developmentefnciency，andradicalinnovation；“databasesystem”issignincantforresponse

CaPability；andbothshareacomplementaryrelationship．Inaddition．“personnelrotation”contributes

toresponsecapabilityanddevelopmentefnciency．

5）　AlthoughthecongruenCeOfthevariablegroupfortheknowledgebaseisthelowest，“historical

accumulationofdevelopmentexperience”isexceptlOnallysigni丘cantforincrementalinnovation，and

“patents”areexceptlOnallysigni丘cantforradicalinnovation・Theresultsofthetabulationofproduct

developmentperformancefactorscoresforeachresponselevelfbrthesevariablessuggestthatradical

innovationhasalowdependenceontheknowledgebase，butiftheresultsareweightedin

COnSiderationoftheindependentvariablesforthelayersotherthantheknowledgebase，thenthe

knowledgebasehasarelativelyhighlevelofimportancefortheemergenceofradicalinnovationwhen

COmParedwithothertypesofdevelopmentperformance．Inshort，WeCannOtlgnOrethatan

accumulatedtechnologlCalfoundationisclearlyanimportantelementofrevolutionaryability．

18



4．Conclusionsand Futurelssues

Asummaryofthem叫OrpOintsindicatedbytheresultsofouranalysesisprovidedbelow．

1）　Therearenvecommonfactorsconcemingproductdevelopmentperformance：prO且tability，reSPOnSe

CaPability，developmentefnciency，lnCrementalinnovationandradicalinnovation．

2）　Theemergenceofradicalinnovationdoesnotdependonthesizeofthepossessedknowledgebaseto

thesameextentasothertypesofdevelopmentperformance．However，itcannotbedeniedthatthe

accumulatedknowledgebaseisclearlyanimportantelementofrevolutionaryability．

3）　Theorganizationalcharacteristicsthatresultinsuperiorproductdevelopmentperformanceprovide

SyStemSthatglVerisetonexibleprqleCtorganizationsindependentofthenormalhierarchical

Organization，andsystemsthatsystematicallycirculatethroughouttheknowledgebasetheknowledge

andknow－howgainedthroughthedevelopmentprocess．Thesetwotypesofsystemsexistina

COmplementaryrelationship．

4）Itisbesttoallowacertainamountofredundancy（1eewayoutsidetheboulldariesoftheelemental

technology）inthedutiesofthedevelopmentorganization．

5）　RotationofengineersamOngneldsofspecializationandrotationamongfieldsoffunctionhavea

COmPlementaryrelationshipinachievingdiversedevelopmentperformance．

6）ItisvitaltoprovideorganizationalauthoritytOdevelopmentdepartmentstoassemblestaff，Whileat

thesametimeestablishinganenvironmentthatallowsthepersoninchargeofdevelopmenttofocuson

thedevelopmentwork．

7）　Evaluationsbeforeandduringaprqjectshouldbeperformedfromalong－termStandpoint，SuChasthe

levelofcontributiontotheconstruCtionofcoretechnologleS．Evaluationsdesignedtoaccomplish

Short，termObjectivesareultimatelynotlinkedtosuperiorproductdevelopmentperformanCe．

8）　Superiordevelopmentperformanceisattainedunderadevelopmentleaderwhorespectssubordinates

Whileatthesametimeencouragesaspiritofcompetition．

9）　Adevelopmentleadershouldclarifybasicpoliciesandconcepts，andmakeaggressivechoices
regardlessoftherisks．

10）ThecorecompetenceofacompanythatattainsahighlevelofproductdevelopmentperfbrmanCelies

espeCiallyinthedynamicsofknowledgeconversion．Knowledgeconversionispromotedbyeffbrtsto

exchangeinformationamongdepartmentSandtocreateprototypes．

Throughtheanalysesdiscussedinthispaper，WeWereabletoanalyzethespecialcharacteriSticsof

knowledgelayersthatresultinsupenOrPrOductdevelopmentperformance，andalsotoobservethe

emergencecharacteristicsoftechnologiCalknowledgeinproductdevelopmentactivities．

However，Ouranalysishasonlyjustbegun．Inthefuturewewillanalyzeindetailthemutual

relationshipsbetweentheknowledgelayersandbetweentheperfbrmanceindices，Whileatthesametime

PerformlngaSimilarsurveyandanalysisonEuropeanandU・S・COmpanies・Wewillthenseektocombine

theresultsoftheseanalysesintoanewuniversaldescnptlVeCOnCePtOftheknowledgecreationprocessin

PrOductdevelopmentactivities．
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Note：InKusunoki，Nagata，andNonaka（1993），aregreSSivemodelisestimatedforwhichthedependent

Variablesandindependentvariableswereselectedwithforesight・ThestrateglCSlgnincancegained

fromthesummaryofthoseestimatedresults，WhichwasnotpursuedinthisanalysIS，issummarized
below：

1）　Ofthevariablesconcemingtheknowledgeframework，theindependenceofthetechnological

Strategy（theself－Sufficiencyofthetechnology，etc・）wassigni丘cantfbrseveralofthe

Performanceindices．Inotherwords，theresultssuggestedthatgoodperformanCeCannOtbe

attainediftechnologicalresourcesareprocuredexternally．

2）　Whilenoncontinuityoftechnologicalstrategyhadapositiveeffbctonperfbrmance，

noncontinultylnPrOductdevelopmentstrategyhadanegativeefkct．Inshort，theresults

SuggeStedthattechnologicalstrategyandproductdevelopmentstrategycannotbothbeviewed

inthesamelight・
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Questionnaireon DynamicsofTechnologicalKnowledgein
Product Deve10Pment Activities

Simle A re ate ResuIts

ScienceandTechnol0gyP°licylnstitute，

ScienceandTechnoJogyAgency

Example：Simpletabulationoftheresultsforquestion4andbeyond

Becausethissurveymainlyasksforresponsesonaseven－POlntSCale，fbrthesakeof

COnVeniencewewillformtheresponsesintothreegroups，”1to2，…3to5，．’and’16to7，’land

ShowthestruCturalrati00fthedistributionoftheresponses．Inotherwords，Whenthescaleis

usedtorepresentevaluationalresponsestoanitembymeansofcardinalnumbers，thegroup”l

to2’’isusedintabulationforaresponseof’’nottrueatall，…3to5f’for”notsure，Hand”6to

7”br’Tcompletelytrue．”Inaddition，Whenthescaleisusedtorepresentevaluationsofa

relativenaturebetweentwoopposlngltemS，‖1to2日isusedasavotefbrtheitemontheleft，

’’6to71’fortheoneontheright，and”3to5日forneither．Theseresponsescanthenbeusedto

Showastructuralratioofthe丘equencyoftheresponses．
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2．　FeaturesofMarket°fPr°ducts

Q4．Thisquestionrelatestotheenvironmentsurroundingyourmainproductline．Towhatextentdo

thefollowlngStatementSaPPlytothesituationinyourcompany？Pleasecirclethenumberyou

feelisappropnate．

（1）Futuretechnicaltrendsarefluidandm亘ior

technicalinnovationscanbeexpected．

（2）Newproductdevelopmentandteclmical

developmentarethekeystocompetitiveness．

（3）Theproductsandtechnologiesconstitutean

extremelycomplicatedsystem．

（4）Productdevelopmentandtechnical

developmentrequlremaSSiveinvestmentsof

Capital．

（5）Thelifbcycleofproductsisshortandnewly

developedproductsimmediatelybecomeoutof

date．

（6）Allcompaniesareengagedin丘erce

COmPetitionoverproductdevelopment．

Notatall…Can’tsayeitherway．．．completelyso

9．7　　　　　　61．8　　　　　　28．5

2．3　　　　　30．7　　　　　67．0

13．8　　　　　62．0　　　　　24．2

12．4　　　　　63．5　　　　　　24．1

16．1　　　　　58．8　　　　　　25．1

4．5　　　　　42．2　　　　　　53．3

3．TechnicaIStrategy

Q5．Thisquestionrelatestothetechnicaldevelopmentsbehindproductdevelopment・Towhatextent

dothefbllowlngStatementSapPlytothestateoftechnicaldevelopmentinthem呵OrPrOductline

inyourcompany？

Notatall…Can．tsayeitherway．．．completelyso

Comparedwithothercompanies，thefbllowlngaPPliestotechnicaldevelopmentinourmain

productline：

（1）Weinvestatremendousamountofcapitaland

manpowerinit．

（2）Wetackleissuesinadvance，andhavealong

historyandsubstantialaccumulationof

technicalexpertise．

（3）Wehaveacquiredalargenumberofpatents・
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Q6．Pleaseindicatewherethebasicpolicyorstrategyconcemingtechnicaldevelopmentinyour
mainproductline（notspeci丘cproductdevelopment）fallsbetweeneachofthefollowingpairs

ofstatements．

（1）Pursuitofleadershipin　　27．1

technicaldevelopment

（2）　Positiveintroductionof l1．9

technical丘ndings

developedoutsidethe

COmPany

（3）Technicaldevelopment l9．1

PurSuedbasedon

SpeCi丘clong－term

OrlentatlOn

（4）Emphasison
accumulationof

technicalknow－how

itself

Can－tsayei血erway

61．6　　　11．3　　Pursuitofmeritsastechnical

bllower

64・5　　　23・5　　Emphasisonself，reliancein

technology

69．5　　　11．3　　0rientationoftechnical

developmentisnuidandbasic

POlicylineisfrequently

Changed

7．8　　　50・2　　　42・O Emphasison

commercializationof

teclmology

（5）Positiveattitudetoward l2．5

JOlntteChnical

developmentwith0ther

COmpaのes

70．0　　17．4　Technicaldevelopment

Perfbrmedindependentlyand

autonomously

（6）Gradualdevelopmentof　40．3　　　55・6　　　4・l

newtechnologybased

OneXistlngteChnology

（7）Comprehensive

approachtoa11typesOf

teclm010gyrelatingto

mainproductline

13．2

（8）Systematicaccumulation16・7

0f technologybythe

CategOriesofconstituent

随Chnologies

（SPeCialized丘eldsof

technology）

（9）Focusonthelogicof

technologyitselfwithout

beinginnuencedby

OutSidefactors

2．8

Positiveattitudetoward

fundamentalrearrangementof

techmicalbundationof

COmPany

64．6　　　22．2　　Concentrationofdevelopment

CaPabilitiesincompetitive

COreteChnologleSand

PrOmOtionoftechnologleS

dedved丘omsame

53．5　　　29．8　Flexibleapproachtokey

technicaldevelopmentbased

OnintuitionandsurveyS

49．0　　　48．2　TechmiCaldevelopment

COnSiderablyrestrictedby

SPeCi丘cproductdevelopment

activitiesanddemandsfrom

PrOductionandmarketing

23



（10）Technicaldevelopment

Steadilytackledinareas

Suitedtoaccumulationof

existlngteChnology

17．4　　　67．9　　14．7　Emphasisonfutureoutlook
eveninareaswherethereis

Currentlynoaccumulated

technology

4．　ProductDevel0PmentStrategy

Q7．Thenextquestionrelatestotheactivitiesinyourcompany regardingthedevelopmentofnew

PrOducts（nottechnicaldevelopmentinindividualtechnicalfunctiondivisions）．Pleaseindicate

Wherethebasicpolicyorstrategyofnewproductdevelopmentinyourmainproductlinefhlls

betweeneachofthefbllowlngPalrSOfstatements．

Can’tsayeitherway

（1）Gettinganewproduct
Onthemarket丘rst

（2）Emphasisontechnical

noveltyofproductsand

irnprovementoftechnical

functions

（3）Emphasisonoverall

assemblyofproductand

levelofqualityand

hlnCtion

（4）Establishesconsistent

long－term0rientationin

developlngPrOductline．

（5）Repeatedproduct

developmentand

COntinuousquick

improvementof

PrOducts

（6）Emphasisonproduct

developmentbasedon

accumulationofexistlng

technology

（7）hnmediate

commerCializationof

resultsofdevelopment

ofindividualelement

kChnologies

32．7　　61．2　　　6．1

9．7　　60．7　　29．6

22．8　　67．2　　10．0

18．6　　68．9　　12．6

33．6　　63．5　　　2．9

34．9　　57．0　　　8．1

9．7　　76．3　　14．0
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Catchingupwithnew

PrOductsdevelopedbyother

COmPanies

Emphasisonreducingcosts

andmeetlngmarketneeds

EmphasisonglVlngprOduct

OutStandingfunctionsand

fbaturesinspecincareas

Changesbasicconceptand

POlicyofdevelopmentwith

eachproductdeveloped

Achievementofproduct

innovationduringspeci丘c

pedods

Technologyfbrproducts

developedaccordingtoneed，

basedonpnncipleof’’new

PrOductdevelopmentnrst”

Conditionsfbr

commercializationof

individualelement

technologleSarelinkedwith

individualtechnologiesand

degreeofperfbction



（8）Productdevelopment

Carriedout

analytically，

methodically，and

SyStematically

（9）Developmentof

OnePrOductfinished

COmPletely before

developmentof

SuCCeedingproductsand

nextgenerationproducts

（10）Sensitiveresponseto

trendsinproduct

developmentofother

COmpanies

16．3　　69．5　　14．2

9．8　　61．5　　28．7

40．9　　55．0　　　4．1

（11）Almostallcomponents　　26．1　64．9　　9．O

requiredforproduct

developmentdeveloped

andproducedin－house

（12）Productconceptsof

Othercompaniesstrongly

influencedirectionof

PrOductdevelopment

12．8　　78．9　　　8．3

（13）Emphasisoninnovations　6．9　　71．2　　21．9

andimprovementof

functionsofspeci丘c

POrtionsofproductor

SPeCificspeci丘cationsof

product

（14）Concentrationof

developmentcapabilities

OnSPeCincdevelopment

goals

20．2　　66．2　　13．6

Productdevelopment camied

Outfluidlyand

nonsystematically

Productdevelopmentcamied

OutWithdevelopmentof

SuCCeedingproduct

OVerlapplngCOnSiderably

Developmentcarriedout

fbllowlng”company’sown

Wayl’withoutregardtotrends

inothercompanies

M亘iorrelianceonsupplyof

COmPOnentSdevelopedand

PrOducedbyothercompanies

Resultsofdevelopmentof

individualelement

technologiesdetemine
directionofproduct

development

Emphasisoninnovationand

improvementoffunctionsof

PrOductasawhole

Comprehensivepursuitof

diversedevelopmentgoals

5．　FeaturesofProductDevel°pmentOrganizati°n

Q8．Thisquestionrelatestothefbaturesofyourproductdevelopmentorganization・Which
divisions，the”technicalfunctiondivisions▼一orthe．一developmentplannlngOVerSightdivisions，”

havethepowerandleadershipinnewproductdevelopmentinyourmainproductline？

Technicalfunction

divisionsonly

28．7

Bothsubstantially

thesame

54．8

25

Developmentplannlng

OVerSightdivisionsonly

16．5



Q9・Towhatextentdothefbllowingstatementsapplytothefbaturesofthenewproduct
developmentorganizationinyourmainproductline？

（1）Thedevelopmentorganizationisbrokendown

intodivisionsinchargeofelementtechnologleS

（specialized丘eldsoftechnology）．

（2）Theorgamizationisfrequentlychangedto

COrreSPOndwiththedevelopmentsituation．

（3）Thenatureandscopeofthejobswhich

individualenglneerSanddevelopmentstaffare

inchargeofareClearlyde丘ned．

（4）Thesystemormanagementrulesarenewlyset

OrreVisedinaccordancewithneed．

（5）Thereisactiverotationofpersonnelso

englneerSeXPerienceawidespeCtrumOf

SpeCialized丘eldsoftechnology．

（6）Thereisactiverotationofpersonnelenabling

experienceofawidespectrumOf丘eldssuchas

PrOduction，Sales，andmarketing．

（7）Thedevelopmentstaffofoneproductcontinues

thedevelopmentofthenextgeneration

SuCCeSSOrPrOduct．

（8）Thedevelopmentorganizationisnotclearly

arrangedbydivision，butconstitutesaslngle

mixedentity．

（9）Thereisasystemenablingquickformationof

anindependentemergencyprqIeCtOrteamfrom

theordinarylineinaccordancewithneed．

（10）Thedevelopmentdivisionisempoweredto

assemblethenecessarymanpowerfrom

diffbrentdivisions．

（11）Thedevelopmentdivisionisempoweredto

proceedfreelywithwofk（researchor

PrOtOtyPeS）exceedingthenarrOWde丘nitionof

development．

（12）Thereisasystemfbraccumulatingknow－how

Obtainedinthedevelopmentprocess・

（13）Thereisasystemforrecordingproblemsand

丘ndingsaftertheendofadevelopment

PrQ］eCtinordertobuildadatabase・

26

Notata11．．Can’tsayeitherway…Completelyso

22．9　　　　　48．2　　　　　28．9

24．0　　　　　64．1　　　　11，9

12．4　　　　　63．9　　　　　23．7

14．7　　　　　69．7　　　　　15．6

28．2　　　　　66．1

37．1　　　　　58．8

5．6

4．1

10．1　　　　　64．7　　　　　　25．2

52．8　　　　　38．9 8．3

15．1　　　　　55．9　　　　　　29．0

45．4　　　　　49．8 4．7

12．7　　　　　56．6　　　　　　30．7

17．7　　　　　　70．3　　　　　11．9

26．5　　　　　61．0　　　　　12．5



39．8　　　　　53．1 7．0

（14）Thereisasystemorcustomofshifting

developmentstafftotheproduction，marketing，
orotherdivisionsaftertheendofa

developmentpr（リeCt．

QlO・Doesyourcompanyhaveanindependentdivisioninchargeofbasicresearchnotaimeddirectly

atproductdevelopment？Ifso，PleaseanswerquestionlO－2toinformusaboutyourbasic

researchdivision．

1．　No，Wedonothaveabasicresearchdivision．

2．　Yes，Wehaveabasicresearchdivision．→

QlO－2．

（1）Theresearchersinthebasicresearchdivision

andtheresearChersandenglneerSengagedin

productdevelopmentfrequentlyexchange

information．

（2）Thereisactiverotationofpersonnelto

transfbrresearchersandenglneerSfromthe

basicresearchdivisiontothedevelopment

division．

（3）Thereisactiverotationofpersonnelto

transfbrresearchersandenglneerSfromthe

developmentdivisiontothebasicresearch
division．

（4）The丘ndingsofthebasicresearchdivision

COntributetremendouslytotheproduct

developmentinthemainproductline．

（5）Issuesofbasicresearcharefrequently

SuggeStedfromtheworkofthedevelopment

divisionandproductiondivision．

27

Nottrueatall…Caパtsayeitherway…Completelyso

10．8　　　　　52．1　　　　　37．0

19．3　　　　　　70．5　　　　　10．2

27．3　　　　　　67．4 5．3

12．5　　　　　　63．3　　　　　　24．3

18．7　　　　　　69．5　　　　　11．8



6．　0rganizationalFeatures°fDevel0PmentProcess

Qll・Thisquestion．relatestothemaindecision－makingbodyintheprocessofnewproduct
developmentlnyOurmainproductline・Whendividingproductdevelopmentactivitiesintothe
fbllowlngSixstages，Whatkindofinfluenceorinitiativedothedivisionsmentionedbelowhave

inm毎Ordecisions ateachstageofproductdevelopment？Pleaseselecttheappropnatenumbers

fromamongthechoicesglVenbelowandwritethemintheblanksinthetable．

Choices

l．　Noinfluenceatall

2．　Almostnoinfluence

3．　Notthatmuchinfluence

4．　Canltsay

5．　Someinfluence

6．　Greatinfluence

7．　Verygreatinfluence

D ivisio n

S tag es o f produ ct develo pm ent

T echnical D evelop－ P roduction S al es and T op

F unctions m ent

P lan nlng

∬d

0 versight

D iv isions！

F actori es

M arketing M anage－

m ent

1）　 D evelopm ento f 3．2 4．8 4 5．7 5．2 10 ．1

produ ct concept 3 7．3 2 9．9 5 1．1 3 7．5 3 5．4

5 9．5 6 5．3 3．2 5 7．3 54 ．6

2）　 B asic plan nin g of 0 ．8 6．6 29．6 10 ．1 2 2．1

PrO duct（d etemi n atiorlO f 20．8 34 ．2 59．2 4 9 ．3 5 4．2

SP eCin catio ns etc．） 7 8．4 5 9 ．2 11．2 4 0 ．6 2 3．7

3）　 C oncrete prod uct 0．5 10．0 17 ．2 24 ．2 2 8．0

d evelopm ent（desig n etc．） 13．6 4 8．3 6 2．5 5 7．7 5 5．4

8 6．0 4 1．7 2 0．3 18．1 16．6

4）　 P ro totyp es an d te stin g 1．4 14．9 8．9 2 6．1 2 8．1

12．5 5 0．6 4 5．6 5 7．5 5 9．5

86．1 3 4．5 4 5．5 16．4 12 ．4

5）　 D ev elo pm ent an d desig n 2．7 18．1 0 ．9 35 ．0 20 ．9

Of p ro du ction pro ce ss 2 8．8 5 6．7 17 ．7 5 3．9 54 ．3

6 8．5 2 5．2 8 1．4 1 1．1 24 ．8

6）　 M arketin g

6．6 10 ．1 12 ．7 1．6 6．4

55．6 50 ．8 47 ．9 1 3，2 3 2．0

37．8 3 9．1 39 ．4 8 5．2 6 1．5
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Q12．Inyourmainproductline，tOWhatdegreetime－Wisedothedifftrentstagesofnewproduct

developmentmentionedaboveoverlap？

Proceedcompletely

Sequentially

5．4

Canrtsay

eitherway

61．2

Proceedwith

largeoverlap

33．4

Q13．Inyourmainproductline，tOWhatextentarethefbllowingitemsstressedascriteriafor

evaluationorcheckingwhenstartlngneWPrOductdevelopmentorduringtheprocessofthe

development？

1＝Notconsideredimportantatal1

4＝CanYtsayeitherway

7＝ConsideredverylmpOrtant

（1）Developmentcosts

（2）Developmenttime（schedule）

（3）Improvementoffunctionsandqualityof

PrOduct

（4）Technicalnovelty

（5）Easeoftransitiontoproduction

（6）Relationshiptostrengthsinmarketingand
sales channels

（7）Agreementwithuserneeds

（8）Contributiontocreationoflong－termCOre

technology

（9）Synergisticefftctswith0therbusinessesand

PrOductlinesinthecompany

（10）Possibilityoflong－termPrOductgrowthand

businessgrowth

29

3．4　　　　45．0

0．5　　　　　31．5

0．6　　　　　23．2

1．8　　　　　59．1

2．5　　　　56．4

1．7　　　　46．8

0．5　　　　20．4　　　　79．1

5．2　　　　78．6　　　16．2

7．8　　　　　72．9

3．1　　　　63．6

19．3

33．3



Q14・Thisquestionrelatestothedegreeofcoordinationofactivities andtheexchangeofinfbrmation

amongdivisionsintheprocessofnewproductdevelopmentinthemainproductlineofyour

COmPany・Howoftenareactivitiescoordinatedandinformationexchangedbetweenthe

bllowlngdivisions？

1＝Donotoccuroftenatall

4＝Caパtsayeitherway

7＝Occurexはemelyo鈍en

Withintheproductdevelopmentdivision

（1）Betweenindividualtechnicalfunctiondivisions

（2）Betweentechnicalfunctiondivisionsand

developmentplannlngOVerSightdivisions

（3）Betweencurrentproductdevelopmentdivision

andnextgenerationsuccessorproduct

developmentdivision

Betweentheproductdevelopmentdivisionandother
divisions

（4）Productdevelopmentdivisionandproduction
division

（5）Productdevelopmentdivisionandsalesand

marketingdivision

（6）Productdevelopmentdivisionandusers

5．3

3．4

2．6

7．7

52．8　　　　43．1

52．6　　　　43．7

71．2　　　　23．6

59．4　　　　37．3

47．5　　　　49．9

54．2　　　　38．2

Q15．Thenextquestionrelatestotheneedforcoordinationofactivitiesamongdivisionsandthe

exchangeofinfbrmationduringtheprocessofnewproductdevelopment．Howoftendo

PrOblemsorin伝ghtingoccurwhichrequlreCOOrdinationorexchangeofinformationamong

divisions？

1＝Donotoccuroftenata11

4＝Canltsayeitherway

7＝Occurextremelyoften

Withintheproductdevelopmentdivision

（1）Betweenindividualtechnicalfunctiondivisions

（2）Betweentechnicalfunctiondivisionsand

developmentplannlngOVerSightdivisions

（3）Betweencurrentproductdevelopmentdivision

andnextgenerationsuccessorproduct

developmentdivision
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12．4

67．7　　　　24．1

66．0　　　　28．2

74．8　　　12．8



Betweentheproductdevelopmentdivisionandother

divisions．．．

（4）Productdevelopmentdivisionandproduction

division

（5）Productdevelopmentdivisionandsalesand

marketingdivision

（6）Productdevelopmentdivisionandusers

4．6　　　　58．3　　　　37．1

3．2　　　　56．5　　　　40．3

10．8　　　　60．7　　　　28．6

Q16．ThisquestionrelatestothemethodsbywhichdivisionsarecoordinatedtosoIveproblemsand

bywhichinbrmationisexchanged．TowhatextentdothefbllowlngStatementSaPPlytothe

Waydivisionsofyourcompanyarecoordinatedasconcemsyourmainproductline？

Canftsayeitherway

（1）Coordinationisthrough l6．1　65．3　18．7

0fncialreportsand

meetlngS・

（2）Coordinationisthrough l2．3　　73．0　14．7

exerciseofofhcial

auth0rityand

Organizationalroutes．

（3）Coordinationisthrough　　3．2　　78．8　17．9

unilateralorders．

（4）Coordinationcomesafter　8．9　　73．2　17．9

PrOblemsbecome

COnCreteandspeci且C・

（5）Quickresolutionor

COmPrOmiseissought

（6）Emphasisison

COOrdinationand

16．7　　79．0　　　4．3

11．3　　82．7　　　6．0

’lharmOny”ofmembers．

（7）Persuasivenessbasedon　　6．3　　81．9　11．8

aconsistentlineofloglC

becomesimportant．

31

Coordinationisthroughdaily

discussionsandother

lnteraCtlOn．

Coordinationisinfbrmaland

inanopenatmosphere．

Coordinationisthrough

repeateddialoguebetween

divisions．

Coordinationisimmediately

Perfbrmedasnecessaryeven

ifproblemsaresti11vague．

Problemisthoroughly

discussedevenifittakes

time．

Itisconsideredimportantto

activelybringoutopposlng

OPlnions．

Sharingofexperienceby

’一doingthingstogetherfor

nowHbecomesimportant．



Q17・Towhatextentdothefbllowingstatementsapplytotheprocessofnewproductdevelopmentin
yourmainproductline？

Notatal1…　Can’tsayeitherway…Completelyso

（1）Theproductconceptandbasicdirectionof

developmentaresometimesfrequentlychanged

intheprocessofdevelopment．

（2）ChangesindesignandspeCi丘cationsare

frequentlymadeintheprocessof

development．

（3）Astrictevaluationisperfbrmedateachphaseof

PrOductdevelopment．

（4）Thedegreeofdocumentation（reports，daily

journals，Plans，etc．）ishigh．

（5）Thebackgroundsandpersonalitiesofthe

englneerSanddevelopmentstaffarediverse．

（6）Productdevelopmentispromotedbystrong

leadershipofaspecinchandfulof”stars．”

（7）Thereisacompetitiveatmosphereamongthe

divisionsinvoIvedinproductdevelopmentand

thedevelopmentstaff．

（8）Aneffortismadetoprepareavisibleprototype

atasearlyastageaspossible．

（9）Aprototypelineisprovidedinthedevelopment

division，OrOtherstepsaretakentostartup

PrOductionatanearlystage．

（10）Individualelementteclmologiesorcomponents

aresmoothlyassembledintoproducts．

（11）Positiveuseismadeofcomputers（CAD，data

bases，etc．）．

（12）Engineersengageinpositivedebatesand

exchangeinfbrmationwithenglneerSOf

diffbrentspecialized丘eldsoftechnology．

（13）Engineerssticktotheirownspecialities・

（14）Acleargraspismaintainedoftherelationship

amOngindividualelementtechnologleSand

COmPOnentS・

32

17．1　　　72．4　　　10．6

8．0　　　75．2　　　16．9

11．8　　　　72．7　　　15．5

10．9　　　　73．0　　　16．1

6．5　　　　80．0　　　13．5

9．2　　　　72．7　　　18．1

12．8　　　　81．0　　　　6．1

4．3　　　　70．3　　　　25．4

11．5　　　　71．2　　　17．3

5．5　　　　85．0　　　　　9．5

10．1　　　60．0　　　　29．9

8．1　　　76．6　　　15．3

8．3　　　　76．0　　　15．8

5．1　　　84．7　　　10．3



（15）Nocleardistinctionismadebetweennew

PrOductdevelopmentanddevelopmentof

individualelementtechnologleS．Rather，they

aremixedtogetherasone．

（16）Positiveuseismadeofuserinformation

ObtainedfrommarketingsurveyS．

6．3

5．2

72．0　　　　21．7

62．7　　　　32．1

7．　Leadership

Q18．Whatkindofthingsdoyouconsiderimportantbrsomeonetobecomealeaderofproduct

developmentinyourmainproductline？Pleasecirclethenumbershowingthedegreeof

emphasisfbreachofthefbllowlng：

l＝Notconsideredimportantatal1

4＝Can’tsayeitherway

7＝ConsideredverylmPOrtant

（1）Achievementsandexperienceasresearcheror

englneerinspeci丘ctechnicalfunctiondivision

（2）Achievementsandexperienceindevelopment

PlannlngSuPerVisiondivision

（3）Achievementsandexperienceinfactoryand

PrOductiondivision

（4）Achievementsandexperienceinsalesand

marketingdivision

（5）Breadthofexperienceindiversedivisions

（6）　Youthandfreshness

（7）Clearphilosophyandworldview

2．6

6．1

14．7

19．4

48．5　　　　48．9

71．9　　　　22．1

75．9　　　　9．4

71．7　　　　　8．9

76．3　　　13．3

76．5　　　11．5

72．2　　　12．7

Q19・Thenextquestionrelatestotheleaderofproductdevelopmentinyourmainproductlinewhois

themosthighlyregardedinyourcompany．HowfardothefbllowlngStatementSntthedaily

PatternOfbehaviorofthatdevelopmentleader？

Notatall‥・Canltsayeitherway…Completelyso

（1）Keepsclearbasicpolicyandideasofproduct

development

（2）CreatesclearPrOductconceptshimself

（3）Movesaggressivelytoimplementhisideas

in theprocessofproductdevelopment
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1．1　　　　44．0　　　　54．9

1．6　　　　47．4　　　　51．0

0．6　　　　49．7　　　　49．7



（4）Stressesharmonyamongsubordinates

（5）Makesdaringchoiceswithoutregardtorisk

（6）Respectsinitiativeofsubordinates

（7）Respectsuniqueandoriginalideas

（8）StirsupcompetitivespiritamOngSubordinates

（9）Carefullymanagesstateofprogressof

development

（10）Engagesinthoroughdiscussionswith
Subordinates

（11）BearSreSPOnSibilityforfhiluresofsubordinates

（12）Dealswitheachsubordinateas”oneofthe

gang’’ratherthanaSa”supenOr”

（13）Hasinfluencewiththetopmanagement

（14）PerfbrmStheroleofrepresentingtheinterests

Oftheproductdevelopmentdivision

（15）Hasstronginfluenceinotherdivisions

（productionandsales）aswell

（16）Aggressivelygoesouttointeractwithother
divisions

（17）RespeCtSlogicalthought

（18）Activelyparticipatesinworkofown

developmentsection

（19）Walksarounddevelopmentsectiononaroutine
basis

（20）Enthusiasticallypreachesownphilosophy

34

2．7

1．6

3．0

4．7

4．2

5．0

1．3

1．6

1．1

1．6

5．8

71．5

66．0

72．7

75．9

82．9

73．1

64．6

60．6

52．3

56．1

75．4

25．9

32．4

24．3

19．4

12．8

22．0

34．1

37．8

46．6

42．3

18．9



8．　EvaJuationofProductDevel0Pment

Q20．Howdoyouevaluatetheresultsofrecentproductdevelopmentinyourmainproductline？

Pleaseanswerfbreachofthefollowlng：

1＝Extremelypoor／Notachievedatal1

4＝Can’tsayeitherway

7＝ExtremelygoodJCompletelyachieved

（1）Contributiontosales

（2）Contributiontoprofits

（3）Creationoffuturemarkets（SPeedoftimingof
Creationofmarkets）

（4）Reductionofcostsofproducts

（5）Improvementoffunctionalityandquality

（6）Improvementoftechnologyand

functionality／qualityinspeci丘cpartsof

PrOducts

（7）Remarkabletechnologyandinnovationof

functionsinspecificpartsofproducts

（8）Breakthroughinoverallproductortechnology

（9）Reductionofdevelopmentcosts

（10）Reductionofdevelopmenttirne

（11）Improvementofefnciencyofinvestmentin

development

（12）Creationofunique，neWPrOductconcept

（13）Accumulationoffuture－0rientedtechnologyand
know－how

（14）Easeandspeedoftransitiontoproduction

（15）Establishmentandimprovementofnew

managementtechniquesandresearchand

developmentsystem

（16）Rippleeffecttomarketsforotherproducts

（17）Contributiontogrowthofresearchersand

englneerS
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5こ7　　　　54．6

7．5　　　　　60．5

5．8　　　　71．5

3．5　　　　76．5

0．9　　　　67．3

1．1　　　　61．4

1．5　　　　　71．5

4．3　　　　　79．0

5．8　　　　　83．4

6．1　　　　77．9

7．1　　　　78．9

27．0

16．7

10．8

16．0

14．0

5．8　　　　73．2　　　　21．0

3．5　　　　73．4　　　　23．1

3．8　　　　77．6　　　18．5

7．7　　　　84．8　　　　7．5

4．3　　　　　81．6　　　14．1

2．1　　　　69．1　　　28．8


