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ABSTRACT

Inthemoderneconomy,weseeashifttowardsnetworkedbusinessscenarios.Inmanycontemporary
situations,theoperationofmultipleorganizationsistightlycoupledincollaborativebusinessnetworks.
Toallowthistightlycoupledcollaboration,businessprocessmanagement(BPM)inthesecollaborative
networks is becoming increasingly important. We discuss automated support for this networked
BPM:automatedmeanstomanagebusinessprocessesthatspanmultipleautonomousorganizations
-therebycombiningaspectsofprocessmanagementande-business.Wefirstprovideaconceptual
backgroundfornetworkedBPM.Wedescribeanumberofresearchapproachesinthisarea,ranging
fromearlydevelopmentstocontemporarydesignsinaservice-orientedcontext.Thisprovidesan
overviewofdevelopmentsinwhichweobserveseveralmajortrends.Firstly,weseeadevelopment
fromsupportforstaticbusinessprocessestosupportforhighlydynamicprocesses.Secondly,we
seehowapproachesmovefromaddressingsimplebusinesscollaborationnetworkstoaddressing
complexnetworks.Thirdly,wefindamovefromtheuseofdedicatedinformationtechnologytothe
useofstandardtechnology.Finally,weobservethattheBPMresearcheffortsmovethroughtime
frompushingnewBPMtechnologyintoapplicationdomainstousingBPMtorealizebusiness-IT
alignmentinapplicationcontexts.
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INTRodUCTIoN

In the past, business process management (BPM) used to be a rather internal issue for most
organizations: organizations typically operated their business processes in a stand-alone mode
withoutexplicitconnectiontotheirbusinesspartners.Cooperationscenarioswithotherorganizations
obviouslyexisted,but thesescenariosweremostlybasedontheexchangeofphysicalgoodsand
information(e.g.,onthebasisofelectronicdatainterchange)–notontheexecutionofintegrated
businessprocessesbythecollaboratingpartners.Supplychainsandservicechainswereoftenloosely
connectedfromanoperationalperspective.

Severalimportantdevelopmentshavedramaticallychangedthecontextinwhichorganizations
collaborate, however. In the first place, products and services produced have become far more
complex, thus requiring more business capabilities and hence larger networks of collaborating
organizations.Aclearexampleistheautomotiveindustry.Here,productshavebecomeincreasingly
complex(Maxton&Wormald,2004)andconsequently,businessnetworkshavebecomelarger(von
Corswant&Fredriksson,2002).Thefactthatglobalcompetitionforcesorganizationstoconcentrate
oncorebusinessactivitiesonlyamplifiesthisdevelopment.Secondly,bothproductspecifications
andmarketcircumstanceshavebecomemuchmoredynamic,therebyrequiringbusinessnetworks
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andtheprocessestheyexecutetobecomemoredynamictoo(Grefenetal.,2017).Thisisillustrated
for example by Gartner stressing the importance of dynamic BPM for companies to deal with
‘increasinglychaoticenvironments’(Gartner,2010).Thirdly,businessmarketparadigmchanges,
likemasscustomization(Vandaele&Decouttere,2013)anddemandchainorientation(Verdouw,
Beulens,Trienekens, &VanDerVorst, 2011) requiremuchmore tightly synchronized business
processesacrossindividualorganizationsinabusinesschain.Fourthly,timepressurehasbecome
muchgreaterinthesetupandexecutionofcollaborationsbetweenorganizations-just-in-timebehavior
isbecomingmoreimportant.Thesefourdevelopmentsareforcingorganizationstopaymuchmore
attentiontohowtheycooperate,notonlytowhattheyexchange.Inotherwords:organizationsare
forcedtoco-operateinbusinessprocessesthatspanbusinesschainsandtakepartinthedesignand
managementoftheseinter-organizationalbusinessprocesses.

Todealwiththecomplexityofinter-organizationalbusinessprocessesandobtaintherequired
efficiency in setting themupandexecuting them,automatedsystemsare required formanaging
businessprocessinbusinessnetworks.Theseautomatedsystemsshouldsupportanumberoftasks.
They should provide support for the design and configuration of inter-organizational business
processes.Aswewillseeinthenextsectionsofthispaper,supportmaybeintheformofinteractive
designtools,butmayalsogointothedirectionoffullyautomaticconfigurationofinter-organizational
business processes, basedonpredefined sub-processes withinparticipating organizations. These
automatedsystemsshouldsupporttheautomatedmanagementoftheexecutionofinter-organizational
business processes, i.e., that process logic that actually links the internal business processes of
multipleautonomousorganizations.Then,thesesystemsshouldsupportthesynchronizationofinter-
organizationalbusinessprocesseswiththeinternalbusinessprocessesoftheorganizations.Inthe
manufacturingdomain,forexample,theGermanIndustrie4.0initiative(GermanyTrade&Invest,
2014)illustratesthis.ThesesystemshavethecharacteristicsofbothBPMandelectronicbusiness
support.Dependingonthedynamicityofthetargetedapplicationdomain,theelectronicbusiness
aspectsbecomemoreprominent(thisisforexampleveryexplicitintheCrossFlowproject,which
wediscussinalatersection).

Inthefollowing,wediscussthedevelopmentofsystemsforBPMinbusinessnetworks.The
nextsectionprovidesabackgroundbydiscussingthedifferencesbetweenintra-organizationaland
inter-organizationalbusinessprocesses.A three-level framework is explained that showshow to
relatethesetwokindsofprocesses.Then,thefollowingsectiondiscussesearlyapproachestowards
inter-organizationalBPM.Thenextfoursectionspresentapproaches,architecturesandtechnologies
offourmajorprojectsfromtheresearchexperienceoftheauthors:CrossFlow,CrossWork,XTCand
CoProFind.Indoingso,attentionispaidtobothbusinessprocessspecificationandbusinessprocess
enactment, including contractual and transactional aspects. The discussion explicitly shows the
developmentfrom‘traditional’workflowmanagementviaadvanced,structuredinter-organizational
BPM to service-based, highly dynamic business process interaction. We end with a concluding
section,whichpresentsanoverallanalysisofthediscussedresearchprojectsandidentifiesanumber
ofimportanttrendsintheareaofBPMinbusinessnetworks.

CoNCEPTS FoR INTER-oRGANIZATIoNAL BPM

Inthissection,wesetthestageforinter-organizationalbusinessprocessesinseveralsteps.Inthe
nextsubsection,wefirstdiscusstheconceptofabusinessprocesswithinoneorganization:anintra-
organizationalbusinessprocess.Then,wemovetotheconceptofabusinessprocessacrossmultiple
organizations:aninter-organizationalbusinessprocess.Wewillseehowcontrolflowinterfacesare
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