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ABSRACT

Thisarticledescribeshowdigitaldisruptiontransformsallindustries,leadingtonewbusinessmodels
basedonthenewtechnologies.Inmanufacturing,onemodelfordigitaldisruptionisIndustrie4.0,
supportedmainlyinGermany.ProposalsforIndustrie4.0involvethevirtualizationandverticaland
horizontalintegrationofthevaluechain,digitalservices,thedigitaltransformationofproducts,the
digitaltransformationofproductionequipment,thedigitaltransformationoffactoriesandsupply
chains.Whereastheformertwoarealreadyinplacetoday,thelatterisresearchedanddeveloped.
Productsandproductionequipmentwillbetransformedfromphysicaltocyber-physical.Together,
theywillnegotiateaspeersovertheInternetofThingsandformsmartfactories.ViatheInternet
ofServices,theentiresupplychainwillbeintegrated.Themostpopularbusinessmodelismass
customization,accordingtowhichthecustomerordertriggersproductionandlogisticsintheentire
supplychain.Siemensintendstouseinformationtechnologytomigratecustomerstotomorrow’s
digitalization.
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INTRODUCTION

Within the context of digital disruption, Industrie 4.0 is a vision for the digital disruption in
manufacturing.Thisvisioninvolvesaproposaloftechnologytobedeveloped,cyber-physicalsystems,
which form the Internet of Things and the Internet of Services. Cyber-physical systems will be
products,productionequipment,storage,transportation,energygridsorbuildings.Theywillnegotiate
decisionsaspeersformingsmartfactoriesandsmartsupplychains.Inthefollowing,alargebody
ofliteraturepertainingtotheIndustrie4.0proposalisreviewed,accordingtoitsoriginalauthors,to
leadingconsultants,toresearcharticlesandtoSiemens’strategy.Thisarticletracesthekeyelements
ofIndustrie4.0,thetransformationofproductsintocyber-physicalproducts,thetransformationof
equipmentintocyber-physicalequipment,thetransformationoffactoriesintosmartfactoriesand
thetransformationofsupplychainsintointelligentsupplychainsaccordingtothecitedliterature.It
exploresthedetailsandtheoverallpicture,shapedbySiemens’intentiontogenerateashiftinthe
returnoninvestmentpatternforitscustomers.
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ThegoalofthisarticleistotracethekeypointsofIndustrie4.0intheoriginalproposal,inthework
ofconsultantsthatdescribetheoverview,intheworkofresearcharticlesthatbuildthetechnology,
intheresearchanddevelopmentworkofSiemens.Thisarticlereliesonliteraturereviewanddata
analysispertainingtothesesources.Thefindingsarethatanewtechnology,cyber-physicalsystems,
isbeingproposed,researchedanddeveloped.Cyber-physicalsystemsasproductsormanufacturing
equipmentnegotiateproductionprocessscheduling.Theyfromsmartfactories.Newbusinessmodels,
themostpopularofwhichismasscustomization,involvetheintegrationoftheentiresupplychain.

WhereasthefirststeptowardsIndustrie4.0,ProductLifecycleManagementforcyber-physical
systems,hasalreadybeenmade,thefollowingstepisaproposalforthefuturemadebytheauthors
ofthevision,byconsultancycompanies,bytechnologyresearchers,whichinvolvesnewtechnology
withnewfunctionality.ProductLifecycleManagementformsthecoreofthedigitalenterpriseand
makes itpossible forsmartproducts toknowtheir requireddesignand their requiredprocesses;
productionequipmenttoknowitsrequiredprocesses;productstonegotiateproductionscheduling
withproductionequipmentasadecentralizedprocess.Thearticlehas identifieda largebodyof
literaturethatpertainstoconsultancycompaniesandjournalarticlesandthestrategyofSiemensthat
proposesthetransformationofproducts,productionequipment,factoriesandsupplychainsbased
oncyber-physicalsystems.Thisarticleisgroupedaccordingtothesefindings.Thistransformation
sitsonProductLifecycleManagementsoftwareandisupgradedbydigitalservices,andcompletes
theIndustrie4.0visionwhich isanotherstage inmanufacturing technology. In thefuture,when
thisisachieved,top-downautomationwillbereplacedwithdecentralizedpeer-to-peernegotiation
enabledbyartificialintelligence.Productionwillchangetonewfunctionalityandcapabilitiesthat
arenotpossibletoday,andwillenablenewbusinessmodelsthatmakemanufacturinginhighcost
countriescreatevalue.

BACKGROUND

TheIndustrie4.0proposalisconsideredarevolutioninindustry,basedoncyber-physicalsystems,
and thefourthsuchrevolution inhistory.Thisrevolutionsucceeds thefirst industrial revolution,
steam(1700–1860);assemblyline(1870-1969);automation(1969-2020).Industrie4.0isscheduled
from2020onwards (Kagermannetal.,2013;Toro,Barandiaran,&Posada,2015). Industrie1.0
consistsofwaterandsteampoweringmechanicalmanufacturingfacilities.Industrie2.0comprises
theassemblylineandinvolvestheintroductionofelectrically-poweredmassproductionbasedonthe
divisionoflabour.Industrie3.0involvesautomationanduseselectronicsandinformationtechnology
(Kagermannetal.,2013).

The term Industrie 4.0 originates from a German government high-tech strategy project,
Zukunftsprojekt Industrie4.0,whichpromotes thecomputerizationofmanufacturing,.The term
Industrie4.0hasbeenabuzzwordsince2011,asanapproachtostrengtheningthecompetitiveness
oftheGermanmanufacturingindustry(Kagermannetal.,2011)calledIndustrie4.0.Industrie4.0
hasalsobeenatopicofdisplayattheHannoverFairsince2011(Kagermannetal.,2011).In2011,
theGermanfederalgovernmentpromotedIndustrie4.0asoneofitskeyinitiativesinitshigh-tech
strategy (Kagermann et al., 2013, p. 7). The German federal government supported the idea by
announcingthatIndustrie4.0wouldbeanintegralpartofitshigh-techstrategyfor2020.Thisisan
ambitiousstrategyforGermany,whichaimsattechnologicalleadership.TheIndustrie4.0working
groupwasformedafterwards.Theworkinggroup’sfirstrecommendationsforimplementationwere
publishedinApril2013(Kagermannetal.,2013).Industrie4.0wasproposedandadoptedaspart
oftheGermanGovernmenthigh-techstrategyactionplanfor2020.ThekeypromotersofIndustrie
4.0are the Industrie4.0workinggroupandPlattformIndustrie4.0.Theydescribe the Industrie
4.0vision,theinherentbasictechnologies,andscenariosforitsimplementation(Kagermannetal.,
2013,p.5;PlattformIndustrie4.0,2014).Theworkinggroup’sfirstsubsetofrecommendationsfor
implementationwerepublishedinApril2013(Kagermannetal.,2013,p.77).Industrie4.0is“a
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