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ABSTRACT

ThispaperinvestigatedthedeterminantfactorsaffectingtheIndustry4.0ecosystemneededforthe
digitizationandautomationofmanufacturingindustries.The4thindustrialrevolutionimplementsa
valuechainbyinterfacinginternetofthingsdevicesandrobotics,dataprocessinginthecloudusing
artificialintelligence-basedanalytics.ThestudywasconductedinPune,India,amanufacturingand
ITserviceshub.ItsoughttoidentifyIndustry4.0facilitatorsandinhibitorsbyframingempiricaldata
collectedfrom320manufacturingfacilitiesandanalyzedusingPLS-SEMwithinamodelbasedon
technology-organization-environment(TOE)theoryandmotivation-threat-ability(MTA)theory.The
resultsconfirmedthattechnologycompetence,organizationscope,consumerreadiness,competitive
pressure,tradingpartners’readiness,andgovernancepracticesarethefacilitators,whereasorganization
resistanceinhibitsIndustry4.0adoptionintentions.Theoutcomeofthisstudyshallprovideguidelines
tomanufacturingindustriesmanagementaswellastechnologysolutionproviders.
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1. INTROdUCTION

Manufacturingindustrycontributiontothenationaleconomicsystemandsocietyissignificant.India
willbethefifthlargestmanufacturingcountryintheworldby2020(McKinseyandCompany,2015).
TheIndianmanufacturingindustryisforecastedtocontribute25%toGrossDomesticProduct(GDP)
contributingUS$1trillionby2025(IndiaBrandEquityFoundation,2017).Toboostupmanufacturing
industry,GovernmentofIndiainitiative“MakeinIndia,”andthe‘NationalPolicyforAdvanced
Manufacturing’ is enabling Industry 4.0(I4.0) adoption. These are cyber-physical systems(CPS)
optimizingmanufacturingthroughtheconnectedvaluechain,drivenbytheinternetofthings(IoT),
bigdata,highcomputingcapacity,cloud,artificialintelligence,3Dprinting,inspectiondrones,and
analytics.IndustrialIoT(IIoT)hasenabledcompletedigitizationandautomationofmanufacturing
processesleadingtothe4thindustrialrevolution(Chietal.,2014;Xu,He&Li,2014).I4.0termwas
introducedbytheGermanGovernment,‘GermanNationalAcademyofScienceandEngineering’
aspartofthe“High-TechStrategy2020”in2010ensuringcompetitivenessforthemanufacturing
industry(Kagermannetal.,2015).IoTtechnologyallocatesDigitalObjectIdentifiertoeachobject
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(Gershenfeldetal.,2004),creatinganetwork(Kortuemetal.,2010)toexchangeproducts,services,
andinformation(Chenetal.,2011).Manufacturingindustriesarededicated,standardizedproduction
environmentsenablingprocessimprovementsthroughI4.0.McKinseyGlobalInstitutestatedthat
I4.0benefitsareoperationsoptimization,predictivemaintenance, inventoryoptimization,human
productivity(monitoring),logistics,andpre-salesanalytics.Itwillexpandmarketingopportunityby
improvingproducts/servicesandprovidecompetitiveadvantage(Teece,2010).

India’sprogressinIoTandbigdata,isdeveloping‘smartfactories’leadingtomasscustomization.
I4.0isdirectingtowardstheglobalization,rapidmaterial transfer,cashlesspayment,andsmaller
products’lifecyclesfulfillingcustomers’needs(ShepherdandAhmed,2000)anddevelopingproducts
andservicestomeetcustomers’demands(Peteraf,1993;Porter,1990).

LowrobotdensityandI4.0patentsneedhigherR&Dinvestmenttoestablishsmartfactories,
(Kagermannetal.,2015)givingrise todisruptivebusinessmodels(Bauernhansletal.,2014).IT
knowledgeandinfrastructureshouldbeleveraged(Pramanik,2019)withashiftinthemindset,capital
expenditure,policyimplementation,andskilledlabor.AspertheWorldEconomicForum(WEF)in
2016,Indiawasranked91stoutof139countriesintheNetworkReadinessIndexasonly10-20percent
ofmanufacturingindustrieswereundertakingdigitizationactivities.Reluctancetowardstechnology
investmentswasbecauseoftheshort-sightedmanagement,smallscales,andmargins.Mostofthe
Indianmanufacturing industries are lowvalueandhighvolume,utilizing lowskilled labor.The
roleofI4.0integratingcyber-physicalsystemsisstillinanemergingstage(Xiaetal.,2012)asthe
ecosystemforI4.0adoptionisnotdeveloped(Miorandietal.,2012).Effortstocreateacollaborative
andinnovativeecosystemmadebytheGovernmenthavetobepartneredbyIndustryandAcademia.

Previous studies focusedonmanaging I4.0 technologyconcepts (DohaleandKumar,2018)
howeverempiricalresearchandcasestudiesarerequiredtoincreasetheI4.0adoption(Kambleet
al.,2018;DaXuetal.,2014;Gubbietal.,2013).Thisgapisaddressedbyexploringthekeyfactors
thatareenablersanddisablersfortheadoptionofI4.0inmanufacturingindustries.

RQ1:WhataretheoverallfactorswhichimpactIndustry4.0adoptionbymanufacturingindustries
inIndia?

2. LITERATURE REVIEw

2.1. Industry 4.0
Manufacturingindustriesthoseimplementedmainframes,Client-serverarchitectureinthepastarenow
shiftingtothecloud,mobility,bigdataanalytics,andsocialbusiness(IDCManufacturingInsights,
2015).EasyavailabilityandtheincreasingpowerofsensorsandactuatorsmakeIoTuseubiquitous
in industrialapplications (Kranenburg,2008). Industry4.0 is theconvergenceofninedisruptive
technologiesautonomousrobots,bigdata,augmentedreality(AR),additivemanufacturing,cloud
computing, cybersecurity, IoT, system integration, and simulation. I4.0 refers to thevalue chain
organization thatconnectscyber-physicalsystems,capableofsensing, identification,processing,
communication,andnetworking.

2.2. Underpinning Theory
Industry 4.0 is adopted by an organization; hence, in this study unit of analysis had to be an
organizationlevel.Detailedinsightsobtainedfrompreviousstudiesandindustryusershighlighted
thatI4.0adoptionsbymanufacturingindustriesdependedonentireorganizationecosystemconsisting
of technologycompetence,organizationscope,environmentalforces,andorganizationresistance
(SiemieniuchandSinclair,2015).Quantitative research isbasedon the theoretical foundation to
develophypotheses;therefore,thisstudyadoptstheTOEandMTAtheoreticalframework.
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