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ABSTRACT

Thispaperintendstocapturetheattentionoftheleanresearcherstowardsashiftofprioritiesofthe
varioustechniquesimplementedinleananditsjourneyof40yearsintheglobalscenario.Inparticular,
thepaperfocusesontheimplementationofleantechniquesinIndiaunderthebannerofsustainability.
Thepaperfocusesonthreeindustries,atextileindustryrepresentingindustrialrevolution1.0,an
automotivesparepartsindustryrepresentingindustrialrevolution2.0,andanelectrical/electronics
industryrepresentingindustrialrevolution3.0,named‘A’,‘B’,and‘C’,respectively,andanalysesthe
prioritiesoftheeightbesttechniquesofleaninthesustainabilityphase.ThetechniquesareKaizen,
Poke-Yoke,5S,Kanban,Just-in-Time,Jidoka,Takt-Time,andHeijunka.Theindustries‘A’and‘C’
havePoke-Yokeasthemostcriticaltechniqueandhavebeenrankedonewhereasinindustry‘B’5S
emergesasthemostprolifictechniqueintheIndiancontextoftheseindustries.
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1. INTRoDUCTIoN

Themethodologyandoperationalaspectsofproductionintheindustrialworldhaschangedovertime.
Withthetransitionfromhandproductionmethodstonewmachinesandprocesses,thefirstindustrial
revolution(1760-1840)markedthedominanceoftextileindustriesintheworldscenario.Thesecond
industrialrevolutionbeganin1850’swiththeadventofsteel.(Firstformofmassproduction).The
industrialrevolution3.0(1969)sawtheemergenceofnuclearenergy,electronics,telecommunication
andcomputers.Theindustrialrevolution1.0improvisedwaterandsteamtoimproviseproduction,
thesecondintroducedelectricitytoinvokemassproductionandindustry3.0automatedproduction
byincorporatingelectronicsandinformationtechnology.Duringthesecondindustrialrevolution,
automotiveindustryalsocameintopicturebeginningwithcraftproductionfollowedinsuccession
bymassproductionimprovisedbyHenryFordaround1900.
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In1937,Toyotamadeitswayintotheautomotivesectorbutsoonfailedtoestablishitselfdueto
severalindigenousproblemsandconstraints,onebeingthenucleardestructionofWorldWarII.To
solvetheproblemofthisJapaneseautomotivecompanyitsownerSakichiToyodaandhisproduction
geniusTaiichiOhnostartedasimpleapproachtosolvetheirproblems.Thesesetofsmartruleswere
perfectionizedinover30yearsofshearhardworkanddiligencewhicheventuallycametobeknown
as‘LeanProduction’(JohnKraafcik,1988).Thisnewgenerationoperationphilosophyconsistedof
itsowntools,techniquesandpracticesblendingitintoanarttodotheworkwithbestperformance,
qualityandproductivity.Figure1illustratesthetoolsandtechniquesframeworkindeveloping‘Lean’.
Since1990,withthepublishingofthebook“TheMachinethatchangedtheworld”[Womack,Jones
andRoos]leanhastransformedworkstylesandlifestylesthroughouttheworld.Undertheparadigms
ofsustainabilityinvolvingthepillarsofsocial,economicandenvironmentaldimensions,leancanbe
agamechangertobringoutthebestofthesecriticaldimensionsofsurvivalthatgoverntheindustrial
world.Leancanbeappliedtoreducehumaneffort,inventory,workspaceandsimultaneouslyincrease
thevarietyanddiversityofproductswithaveryshorttimeframe.Thefeatureofleanasthe“warrior
philosophy’”canbringaboutthechangewithlimitedresourcesandworkforcewithmagicalelegance
to transformationofclean,greenandprosperoussocietyofmodern times.Thispaper intends to
concentrateontherankingofthebesteighttechniquesinprevioussixphasesofleanwithrespectto
theseventhphasecalled“Sustainability”usingtheGreyRelationalAnalysisTechnique.

Thepaperisorganisedintosevensections:ThesecondsectioncomprisesLiteraturereviewwhere
anindepthliteraturereviewdepictingthesevenphasesofleanwithdeepimplicationsandemphasis
onidentifyingtheeightbesttechniquesforleanimplementation.Theframeworkthatfollowsshow
thepositionoftechniquesinthescientificmethodparadigmandhelpstovisualizethestructureof
strategies,principlesandpracticesinaccordancewithlean.Themethodologyused,beingthefourth
section, is representedand thescaleused ismentioned.The fifthsectionof surveyandanalysis
comprisestheexpertopinionsandrankpredictionisestablished.Inthesixthsectionofresultand
discussion, theranksandtheir implicationsin thechosenindustriesA,BandCarehighlighted.
Thepaperconcludesprovidinganoveralldiscussionofresults,limitationsofthepaper,managerial
implicationsandfuturescopeofresearch.

1.1 Literature
Thoughtheprocessofleanproductionstartedin1950’s,yetittookfifteenyearstoestablishitself
tomaturitythroughrelentlessandconsistenteffortintheToyotaautomotiveindustry.Theliterature
wasnotgivenadriveuntil1971whenPeterDruckerdelvedintotheJapanesemanagementprinciples
inhismanuscript.ItwasageneralviewonJapanesework-philosophiesanddidnotspecificallydeal
withleanproduction.In1990,Womack,JonesandRoosforthefirsttimecameupwithabook“
TheMachinethatchangedtheworld”whichexplainedleanworkphilosophyanditscompetencein
crisissituationandhowitcanbeagamechangerinturningacompanyintonumberonestatusinthe
automotiveindustry.Thebookwasaresultoffiveyearsofresearchofalltheautomotiveindustries
aroundtheworldatthatpointoftimeandthecomparativeaccountoffadingmassproductionto
emergingleanproductionwasclearlyevident.Theterm“lean”alsowassuggestedbyaresearcher,
JohnKraafcik(1988)inMIT’sInternationalMotorVehicleProgram(IMVP).Itconferredtheideaof
“lessofeverything”intermsofworkspace,humaneffort,speedofproduction,quantity,qualityand
varietyofproductsproducedandresourcesutilizedinachievingtheseattributes.Thisliteraturereview
filtersallresearchpaperswhichcontaintheinvolvementoftechniquesinvariousdimensionsoflean.

1.1.1. Phases of Lean
Over the last forty years, lean has been studied and implemented in various dimensions called
phases.Tilldate,sevenphasesareidentifiedwiththeseventhonecontinuing.Wehaveconsidered
twentyeightscholarlyarticlestofindoutthebesteighttechniquesofLean.Theliteraturesurveyed
istabulatedinTable1.
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