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ABSTRACT

Theauthorsstudiedstrategicaspectspertainingtoadoptiondrivers,challengesandstrategicvalueof
AdditiveManufacturingTechnology(AMT)intheIndianmanufacturinglandscape.Anexploratory
qualitative study with semi-structured in-depth personal interviews of experts was completed
and thedatawascontent analysed. Indian firmshave identified theneed forAMT inR&Dand
prototypegeneration.AMT implementationhelps Indian firms inmass customization and eases
themanufacturingofcomplexgeometricshapes.ThisstudyinsightswouldhelpAMTmanagersin
emergingeconomiestoenableadoptiondrivers,overcomechallengesandaddstrategicvaluewith
AMT.ThisisoneoftheveryfirststudiesonAMTwiththeoreticalperspectivesontheMiltenberg
framework,adoptiondrivers,challengesandstrategicvalueintheIndianmanufacturinglandscape.
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1. INTRodUCTIoN

AdditiveManufacturingTechnology(AMT)or3DPrintingisamanufacturingprocesswherethe
finalobjectismanufacturedbyadditionordepositionofthemateriallayerbylayertobuildanobject
froma3DComputerAidedDesignfile(RaynaandStruikova,2015).AMTcanbeclassifiedinto
seventypes:(1)StereoLithography(SLA)(2)DigitalLightProcessing(DLP)(3)FusedDeposition
Modelling (FDM) (4) Selective Laser Sintering (SLS) (5) Selective Laser Melting (SLM) (6)
ElectronicBeamMelting (EBM) (7)LaminatedObjectManufacturing (LOM) (Vasquez, 2015).
Thesetypologiesdifferonthebasicprincipleoffunctioningthatisthemethodinwhichthelayers
areaddedovereachother(Vasquez,2015).

AMThasextensivebenefitsintermsofprovidingavastrangeofdesignopportunitiestothe
manufacturing companies using it (Klahn, Leutenecker and Meuboldt, 2015). One of the main
advantagesofAMTisthatitprovidesaflexibilitytowardsproductionofengineeredtoorderparts
withoutincurringheavywastageofmaterialwhilemanufacturing(Koren,2006;DolguiandProth,
2010;Berman,2012).WithAMT,thelimitationsofconventionalmanufacturingdonotconstrain
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designers.Thedesignersgetabetterlevelofflexibilitywithgeometryandshapeofthefinalobject
(Schumpeter,2012).AMTcanreducetheproductionlifecyclematerialmass,energy,andwater
consumptionbyeliminatingscrap(CozmeiandCaloian,2012).Further,CozmeiandCaloian,(2012)
arguedthatAMThasapositiveimpactonsustainabilityandisasteptowardsgreenmanufacturing.
AMTalsoprovidesacertaindegreeofrepairingandrefabricationofoldandwornoutpartsthus
enhancing the cause of sustainability (Kakati, 1997). Further, AMT helps in sustaining higher
mechanicalandthermalstresses(Klahn,LeuteneckerandMeuboldt,2015).

AMTliteratureisalsorichwithnuancesofAMTaddingbusinessvalue.AMTaddsvaluein
differentindustriesindifferentmanners.AMTaddsvalueintheaerospaceindustrybyincreasing
theperformanceefficiencybyweightreduction(CozmeiandCaloian,2012).Similarly,AMTalsois
beneficialinmilitaryapplicationsasmorecomplexanddynamiclife-savingtoolscanbemanufactured
withouthighrisk(CozmeiandCaloian,2012).ApplicationofAMThasbeensuccessfulinthefield
ofspacetechnologyasitenabledmanufacturingofpartswithdifferentcompositesandalloys(Koren,
2006;DolguiandProth,2010;Berman,2012).

AMTintheworldofmanufacturinghasbeenchristenedasadisruptivetechnologicalinnovation
(Campbell & Olga, 2013). Disruptive Technologies (DT) are such innovations which have the
potentialtocreatebothnewmarketandnewvaluenetwork(Christensen,1995).Further,Christensen
(1995)arguedthatDTseventuallyoveraperiodwillalterthecurrentmarketscenariofavourably
(Christensen,1995).AMTcarriesthepotencytobringrevolutionarychangesinbothbusinessmodels
andecosystems(RaynaandStruikova,2015).AMTisonesuchmanufacturingtechnologywhichcan
disrupttheexistingmanufacturingfieldandorientitinadifferentpathaltogether(Englyst,2007).
Intheearly2000s,3Dprintingwasusedonlyformanufacturingprototypes(Ortt,2017).Through
subsequentadvancementintechnology,slowlyAMTisbecomingthemainstreammanufacturing
incompanies(Ortt,2017).AMThasprovidedtheeaseofprintingasareadytouse3-Dobjectfor
manufacturers.Thiscandisruptthetraditionalmanufacturingprocess.Thus,itisarguedthatAMT
wouldhavegreatimpactonthewaycompaniesdesigntheirlong-termandshort-termstrategyon
technologyandmanufacturing(Kakati,1997).

TheauthorsinthisresearchaimtoexplorethestrategicvalueofAMT.Strategicvalueisdefined
asthebenefitthatafirmmayreceivefromtheextantconsumerbecauseofthestrategicinitiatives
undertakenby thefirmoverandabove thecosts incurredby thecompanyin long-term(Mellor,
Hao&Zhang,2013).Itisarguedthatthecurrentpolitical,economicandadministrativescenario
inIndiaisfavouringthemanufacturingsector.Nationallevelinitiativeslike‘MakeinIndia’area
boostformanufacturingindustries(www.makeinindia.com,2017)AtsuchjuncturewhereAMTis
beingadoptedbyvariouscompaniesacrosstheglobe,Indianmanufacturingfirmscanalsoutilize
theopportunitytoincludeAMTintheirmanufacturingprocess.

IndiancompanieshavestartedtoadoptAMT,butAMTapplicationisstillinitsnascentstage.
Theauthorsinthisstudyexplorethestrategicvalue,driversandstrategyimplementationchallenges
that firmsare confrontingwith respect to adoptionandapplicationofAMT. Ithasbeenwidely
advocated in thedevelopedcountries thatmanufacturing firmsshould incorporateAMTin their
manufacturingprocess.

Thismotivatesauthors’forconductingthisresearchonAMT.Therehavebeenveryfewattempts
tostudyAMTanditsimpactonbusinessstrategytillnow.Thus,thispaperisoneofthefirstattempt
tocontributeaboutstrategicimperativesofAMTintheexpandingIndianmanufacturinglandscape.

2. LITeRATURe ReVIew ANd ReSeARCHABLe GAPS

TheintroductionsectionmentionedthatthereislackofavailableresearchmaterialinAMTdomain
with respect to Indian industries. To study literature on strategic value with respect to additive
manufacturing, the authors consulted online journal databases like Emerald Insight, ProQuest,
Googlescholararticles,EbscosearchhostandIEEE.Theauthorused‘andlogic’andAMTkeywords
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