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ABSTRACT

Companiesarefacedwiththeneedtoaddresstheirproductdevelopmentchallengesinnovativelyin
ordertostaycompetitiveintoday’smarket.Onewayofdoingthatistheintegrationofleanthinkingin
theirproductdevelopmentprocess.However,duetothelackofclearunderstandingoftheleanthinking
performancemeasurements,thenearabsentofaholisticandunifyingmeasuringmethodandthenear
ornon-existenceofanevaluatingconceptualmodeltoallowfortheevaluationoftheperformance
oftheleanproductdevelopmentprocesses,manycompaniesareunabletofullyimplementthelean
thinkingprincipleintheirProductdevelopmentprocess.Indealingwiththeseissues,thisarticlehas
thereforeproposedaconceptualmodelwhichisbasedonsomecorecriticalsuccessfactorsforthe
examinationofleanperformanceintheproductdevelopmentprocess.
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1. INTRoDUCTIoN

Lean thinking which is an improvement philosophy was first developed by the Toyota Motor
Company,primarilytoeliminatewastefromtheproductionsystem(Jaaron&Backhouse,2011).
However,inrecentyears,thesethinkinghavebeenextendedtootherareasincludingtheproduct
developmentprocess.According toPaschkewitz (2011),applying lean thinkingpractices innew
productdevelopmentcanhelpsavethehugeresourcesnormallyspentfightingsuddenqualityand
reliabilityissues,itcanleadtofasterproductdevelopmentandcycletime,reductioninwarrantycosts,
easierandcheapermanufacturingprocesses.Also,itcanresultinhigh-qualitysuppliersproducts
sincethesuppliersareinvolvedinthedevelopmentprocessoftheproduct,aswellasincreasesales
duetoreliabilityintheproductsbycustomers,andfinallyitcancreateanatmosphereandcultureof
doingthingsrightthefirsttime.

Despitethemanybenefitsandhighhopesintheleanstrategy,manycompaniesarestillstruggling,
andunabletoneitherachievenorsustainsubstantialpositiveresultswiththeirleanimplementation
efforts(Aikhuele&Turan,2016b;Stenius,2011).IntheworkbyLeón&Farris(2011),theysuggested
that,oneofthemajorissueaffectingtheefficientadministrationandimplementationofleanproduct
developmentpracticesincompaniesliesintheabsentofaunifiedandholisticmodelforassessing
theperformanceofleanproductdevelopmentpracticesandintrackingtheirprogressastheyseekto
achieveefficientandeffectiveleanproductdevelopmentprocessexecutions.Letensetal.,(2011),
claimthepoor implementationof leanproductdevelopmentpractices isdue to the lackofclear
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understandingofleanpracticesandtheircharacteristics.WhileStenius(2011)concludedthat,the
lackofleanthinkingwhenimplementingleanisthemainissueaffectingtheefficientadministration
and implementation of lean product development practices, and proposed a framework for the
prioritizationofleandevelopmentactions.

However,asthefirststeptowardsaddressingtheseissues,thispaperseekstoproposeaconceptual
modelfortheimplementationofleanproductdevelopmentinanautomotiverelatedcompanyby
consideringtheCriticalFactorsforthesuccessfulimplementationoftheleanthinkingpracticesin
theproductdevelopmentprocessandtoprovideaguidefordeterminingtheunderlyingrelationship
betweenthesefactorsanddevelopstrategiesforthesuccessfulimplementation.Thestudyisaimed
atprovidingaroadmapforproductdevelopmentmanagersontheleanimplementationroute,andto
assistthemtoleadtheirdepartmentaswellastheentireorganizationtoleanness.

Thisstudytechnicallycontributestoprocessimprovementofdecisionmaking,modelling,analysis
ofleanproductdevelopmentpracticesandtheidentificationandanalysingofthecriticalsuccess
factorsforleanproductdevelopmentimplementations.

Therestofthepaperisorganizedasfollows.Thefollowingsectionpresentstheliteraturereview,
criticalsuccessfactorsanalysisandliterature,theconceptualmodelandimplicationofthenewmodel
toEngineeringManagers.

2. LEAN PRoDUCT DEVELoPMENT FRAMEwoRK

Overthelasttwodecades,severalpapersincludingthetheoreticalandpracticalaspectsofthelean
productdevelopmentpracticeshavebeenpublished,wheresomehavefocusedondefiningthelean
productdevelopment(Hoppmann,Rebentisch,Dombrowski,&Zahn,2011;MsKhan&Al-Ashaab,
2013)otherhasconcentratedonconstructingimplementationandsupportmodelsandframeworksthat
includestepsandtoolsfortheimplementationofleanproductdevelopmentpractices.Thefocalpoint
ofsomeofmodelsandframeworkshasbeenthedevelopmentoftoolsandoperationalcomponents,
themodelsandframeworksarereviewedhere.

Furuhjelmetal.,(2011),providesinputtoagenericLeanProductDevelopmentframeworkby
defininganexplanatorymodelforeffectiveknowledgeenhancementandexecutionofdevelopment
projects.Themodelwhichconsistofatwobytwomatrix,withvaluestreams,ProductValueStream
andtheKnowledgeValueStreamatonehand,productandtheConceptphaseandImplementation
phaseontheotherhandservesasabasisfordiscussinghowtheLeanprinciples,Flow,Visualization,
Standardization,andContinuousImprovementcouldbeimplemented.Wasimetal.,(2013)develop
acostmodellingsystemforleanproductandprocesstosupportaproactivedecision-makingprocess
aswellasintheeliminationofmistakeinthedesignstageusingleanenablersliketheset-based
concurrentengineering,mistakeproofing(Poka-yoke)andknowledge-basedengineering.Al-Ashaab
etal.,(2010)developaconceptualmodelanditsassociatedtoolswhicharebasedonsomecorelean
thinkingenablers,whichserve toprovideknowledge-baseduser-centricdesignanddevelopment
environmenttosupportvaluecreationtocustomersintermsofinnovationandcustomization.

Nepaletal.,(2011),throughareflectivecasestudyofaleanproductdevelopmentpresentedalean
transformationframeworkwhichwasbasedon13leanprinciplesoftheToyotaProductDevelopment
SystemanditwasimplementedinamanufacturingfirmintheUS,usingdesignstructureandcause
andeffectmatrixesfortheanalysisoftheleantransformationandtodeterminetherootcausesof
wastefulreworksinthecompany.Hinesetal.,(Hines,Francis,&Found,2006)proposeasix-step
theoreticalframeworkthattheyhopecouldserveasareferencepointforacademicdiscussiononthe
developmentofsystemicapproachestotheleanproductdevelopmentprocess,aswellasforindustry
searchingforaframeworkintheirnewproductdevelopmentprocess.

Letensetal.,(2011),proposeamultilevelframeworkwhichcaptureskeyleanproductdevelopment
principlesatthefunctional,project,andportfoliolevels;toolsandpracticesforimplementingthe
leanproductdevelopmentpractices at each level; andalsodiscuss theapproaches formanaging
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