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ABSTRACT

Thedominanceofservicesandservice-basedproductsintoday’seconomyhighlightsthesignificance
ofcustomerintelligenceforserviceofferings.Furthermore,therevolutionofbigdatahasgenerated
avast amountof customerdata and reshaped thedimensionsoforganization,management, and
technologywithinenterprises.Thebigdataeraalsoacknowledgestheroleofcustomersforvalueco-
creation.Therefore,theobjectiveofthispaperistoproposeaservice-basedframeworkforcustomer
intelligenceintheageofbigdata,hereaftercalledtheSBCIframework,fromthedesignscience
andservicescienceapproach.Itlaidthegroundworkupondesignscience;theSBCIframeworkis
proposed with the detailed artefacts, including construct, model, method, and instantiation. The
frameworkalsoreflectsservicesciencethroughthethreelevels:1)thenetworkofservicesystems
levelforserviceproposal,2)theservicesystemlevelforservicecreation,and3)theservicelevel
forserviceoperation.
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INTRoDUCTIoN

Thedominanceoftheservicesectorintoday’seconomygivesprominencetocustomerintelligence
asameansforenterprisestoprovideoptimalservicesandservice-basedproducts(France&Ghose,
2019;Ramaswamy&Ozcan,2019).Theageofbigdatadefinescustomerintelligenceasknowledge
or insights on customers extracted from the data mining process by integrating, analyzing, and
interpreting various sources of customer data (Dam et al., 2020b; Davenport & Spanyi, 2019).
Accordingly,customerintelligenceenablesenterprisestodevelopserviceofferings,understanding
customerbehaviors,andimprovingmarketingstrategiesintheservice-basedeconomy(Ansharietal.,
2019;Yanetal.,2020;Zerbinoetal.,2018).Nowadays,theservicesectoroccupiesthemajorityof
theGrossDomesticProduct(GDP),particularlyindevelopedcountrieswithovertwo-thirds(Szirmai
&Verspagen,2015).Theproliferationoftheservicesectorintheageofbigdatahighlightstherole
ofcustomersasco-creatorsforbusinessvalue.Customerinteractionsonvariousdigitalplatforms
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havecreatedavastamountofcustomerdata,whichisconsideredasagreatsourceforcustomer
intelligence(Cooke&Zubcsek,2017;Crandell,2016).

However,mostenterprisesfinditchallengingtoovercomethethreemajorobstaclesrelatedto
customerintelligence.Thefirstchallengearisesfromcustomerco-creationconcerningengagement
forms(Crandell,2016;Frowetal.,2016;Xieetal.,2016),whichleadstoaburdensometasktofigure
outtherolesofcustomersintheprocessofco-creatingwithenterprisesforcustomerintelligence.
Thesecondchallengehappenswithintheorganizational,management,andtechnologicaldimensions
ofenterprises(Davenport&Spanyi,2019;Tabrizietal.,2019).Asamatteroffact,themajorityof
enterprisestendtooveremphasizetheimportanceoftechnologicalchangeswhilelackingthemindset
ofrestructuringtheorganizationalandmanagementviewpointstobetterofferserviceforcustomers
(Ansharietal.,2019;Tabrizietal.,2019;Yohn,2018).Thelastchallengeinvolveshowenterprises
applycustomerintelligenceforservicedevelopmentandinnovation(Amadoetal.,2018;Anshari
etal.,2019).Accordingly,optimalserviceofferingsrequirethecongruenceinthedimensionsof
organization,management,andtechnologywhichenablesenterprisestoacquirecustomerintelligence
andturnsitintooptimalapplicationsforservice(Lafrenière,2020;McGrath&McManus,2020).

Toaddressthischallenge,theobjectiveofthepaperistoproposeaservice-based framework for 
customer intelligenceintheageofbigdata-hereaftercalledtheSBCIframework.Consideringthe
significanceofserviceintheeraofbigdata,theframeworkisdevelopedthroughthelensofdesign
scienceandservicescience.Ontheonehand,thedesignscienceapproachdealswiththedevelopment
andvalidationofdesignedartefactsorconceptsrelatedtocustomerintelligence(Hevneretal.,2004;
Peffersetal.,2007).Ontheotherhand,theservicescienceapproachfocusesonscience,management,
andengineeringdimensionsinthetransformationtotheservice-basedeconomy(Maglio&Spohrer,
2013;Spohreretal.,2007).Thesciencedimension focuseson theorganizationalviewpoint, the
managementdimensioncoversthestrategicviewpoint,andtheengineeringdimensiontouchesupon
thetechnologicalviewpoint.

Theremainingstructureofthepapercontinueswiththetheoreticalbackgroundrelevanttothe
servicescienceapproach.Thenthispaperappliesthedesignscienceapproachtoexaminetheresearch
objectives.Basedonthedesignscience,differentartefactsareconstructed.TheSBCIframeworkis
furtherdiscussedwithvalidation.Thelastsectionofthispaperindicatesanin-depthdiscussionof
contributionsandfuturedirectionsasaconclusion.

THEoRETICAL BACKGRoUND

Thispaperreliesontheservicescienceapproachasitcoversthethreeprincipaldimensionswithinan
enterprise:science,management,andengineering(Maglio&Spohrer,2013;Spohreretal.,2007).Itis
arguedthattheservicescienceapproachcanbeusedtofortifythesignificanceofcustomerintelligence.
Inlightofthescience dimension,customerintelligencedealswiththeorganizationalstructureand
theprocesstocreate,communicate,anddelivervaluestocustomers,clients,partners,andsociety.
Regardingthemanagement dimension,customerintelligenceisappliedtomarketingdecisionsand
strategies.Thefinaldimensionoftheservicescienceapproach:theengineering dimensionclarifies
howtotransformcustomerdataintoinformation,knowledge,andwisdomtoofferinnovationand
service(LeDinhetal.,2014).

Laidthefoundationupontheservicescienceapproach,customerintelligencemaybeimplemented
asservicesorservice-basedproducts.ThestudyofVargoandLusch(2004)definedaserviceas
the“applicationofcompetenciessuchasknowledgeasskillstooffervaluestootherentitiesandthe
entityitself”.Accordingly,customerintelligenceistheapplicationofknowledgeandskillsrelativeto
customersandenterprisesformutualbenefits.Thescience,management,andengineeringdimensions
setarobustfoundationfortheservicesystem(Maglio&Spohrer,2013).Aservice systemisdefined
asthe“value-co-creationconfigurationsofpeople,technology,valuepropositionsconnectinginternal
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andexternalservicesystems,andsharedinformation”(Spohreretal.,2007).Aservicesystemis
facilitatedbyanetwork of the service system,alsocalledavalue-creationnetwork,whichemphasizes
theroleofcustomersastheresourceforknowledgeandskills(Vargo&Lusch,2004).

RESEARCH DESIGN

In termsof the researchdesign, thedesign science approach is applied todevelop andmeasure
artefactsforcustomerintelligence(Hevneretal.,2004;Peffersetal.,2007).Designscienceisdefined
asdesigningandevaluatingaprocessorartefactstosolvetheproblem,discussingitscontribution,
andcommunicatingwhathasbeenfoundtoresearchersandotheraudiences(Hevneretal.,2004).
Animportantaspectofdesignsciencethatstandsitoutfromotherresearchmethodologiesisthe
emphasison thedemonstrationandevaluationofartefacts (Peffersetal.,2007). Integratedfrom
differentviewsondesignsciencemethodology(Hevneretal.,2004;Peffersetal.,2007),theresearch
designofthispaperisdividedintotwophases:i)theconstructionoftheresearchartefactsandii)the
validationandexperimentationoftheframework.

Thefirstphaseoftheresearchdesignfocusesonbuildingtheartefactsofthedesignscience
methodologyinvolvingconstructs,methods,models,andinstantiations(Hevneretal.,2004).The
constructs are concepts describing or responding to problems. In this paper, the constructs will
beassociatedwithcustomer intelligence.Themodelsarestatementsdescribingtherelationships
amongconstructs.Themethodisasetofactivitiesperformingaspecifictask.Theinstantiationsare
empiricaldisciplinesoralgorithmsoperationalizingconstructs,models,andmethods.Inotherwords,
theinstantiationsarethebestpracticesforimplementingtheSBCIframework.

Inthesecondphase,theartefactsaredemonstratedandevaluatedtoensuretheirvalidationand
applicability(Hevneretal.,2004;Peffersetal.,2007).Thesecondphasecontinueswiththevalidation
throughtheapplicationoftheSBCIframeworkintherecommendersystemfortheculturalsector.
Afterthesecondphase,weiteratebacktothefirstphase-theconstructionoftheresearchartefacts-
toadjustartefactsforfurtherimprovementandrecommendfutureresearchdirections(Peffersetal.,
2007).Thefollowingpartexploresthefirstphaseofthedesignsciencemethodologyondeveloping
artefactsfortheSBCIframework.

A SERVICE-BASED CUSToMER INTELLIGENCE FRAMEwoRK

Thispartofthearticlestartswiththefirstphaseofthedesignscienceapproach.Itwilldiscussthe
designanddevelopmentoftheartefactsoftheframeworkconsistingofconstructs,methods,and
models.ThecomponentofinstantiationwillbebuiltaftertheSBCIframeworkistestedandvalidated
withenterprises.

Inaccordancewiththisview,aservicesystemcanbeacustomer,anenterprise,oraneconomy
(Bartolinietal.,2016;LeDinh&Thi,2016).Servicesystemsmanagedifferentlevelsandtypesof
knowledgeacquiredfromknowledgeobjects–forexample:data,information,wisdom,experiences,
evaluations,andinitiatives–andmakethebestuseofknowledge.Laidthefoundationupondesign
science,theservice-basedcustomerintelligencemanagementframeworkconsistsofasetofconstructs,
methods,models,andinstantiations(Hevneretal.,2004).Figure1demonstratesthecomponentsof
theframework,includingtheconstructsreferringtotheknowledgeobjects,themethodreferringto
theprocessofcustomerintelligencetransformation,themodelreferringtotherelationshipbetween
constructsandmethods,andtheinstallationasthelessonandexperiencelearnedfromvalidationof
real-worldsituationsoftheframework.

Constructs of the SBCI Framework
Asmentionedabove,theconstructsoftheSBCIframeworkaredifferentconceptsrelatedtoknowledge
objectsforcustomerintelligence.Asknowledgeisconstitutedfromknowledgeobjects,aknowledge
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objectcontributestothedevelopmentofstructuredsetsofdata,information,insights,orintelligence
(Bellenger,2004;Rowley,2007)thatisrelatedtoaspecificbusinessarea.Theknowledgedevelopment
processstartswithdata,evolvingintoinformationandinsights,thenreachingthehighestlevelas
intelligence.Dataaredefinedasrawandunprocessednumbersortext(Erevellesetal.,2016;Huet
al.,2014).Oncedataareprocessed,aggregated,andorganized,theybecomeinformation. Insights
arethepresentationofinformationusedinanorganization,throughthereflectionofbusinessrules,
models,dashboardswithrelevancetoaparticularcontextorphenomena(Holmlundetal.,2020;
Yohn,2018).Inthispaper,intelligenceisconsideredasthehighesthierarchyofdatatransformation.
Intelligenceistheabilitytoperceiveandapplyinsightstothedecision-makingprocessinorderto
overcomeabusinesssituation(Dametal.,2020a).

Thisresearchinheritsthedefinitionofcustomerintelligencethattheauthorshavedevelopedand
publishedinthepreviousstudy.Assuch,customerintelligenceisdefinedas“the ability to acquire 
knowledge and skills from big data and business analytics and to apply to the process of creating, 
communicating, delivering, and co-creating in order to offer more values to actual or prospective 
customers of smart service-based products or service”(Dametal.,2020a).

Inordertoidentifyknowledgeobjectsforcustomerintelligence,thepaperbeginswiththevalue
co-creationbetweencustomersandenterprises,whichisdefinedastheinteractionbetweencustomers
orbetweencustomersandserviceproviderstoachievetheirindividualgoalsaswellascollective
goals(LeDinh&Thi,2016;Provan&Kenis,2008).Accordingly,customerscanplayvariousrolesin
thisco-creation,includingco-partners,co-ideators,co-designers,co-marketers,andco-experiencers
(Frowetal.,2015;Ramaswamy&Ozcan,2018).

Co-partners.Customerscanbecomeco-partnersinthenetworkofservicesystemsbyofferingtheir
knowledgeandintelligenceandreceivingbenefitsfromenterprises.Ascustomersdevelopskills
and knowledge through experiencing products and service, their partnership yields positive
outcomesforenterprises.Forexample,customersofacustomerrelationshipmanagement(CRM)
softwarecanbecomeexperts,whocancreateandselladd-onappsfortheusercommunity(Libert
etal.,2015).Therefore,othercustomerscanenjoyadditionalserviceofferedbyenterprises’
customers.Whencustomerscanprovethattheycanoffervaluestoenterprisesasco-partners,
theydonotonlyreceiveprofitsbutalsohaveachancetoberecruitedasexpertsorbecome
businesspartnersfortheservicesystem.

Figure 1. Components of the SBCI framework
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Co-ideators.Asco-ideators,customerswithproduct/serviceinterestsandpassionsoftenparticipate
in theprocessof ideagenerationfor theproduct/serviceconceptualizationandimprovement
(Russo-Spena&Mele,2012).Theinteractionbetweenanenterpriseandcustomersfacilitates
improvementforexistingproducts/serviceandgraduallystimulatesideasforinnovation.Besides,
customerscanevaluateideasofothers.Forexample,M&Mscustomerscanpersonalizetheir
candieswithdifferent colors, text, and images (Libert et al., 2015).Starbucks launched the
projectcalled“MyStarbucksIdea”allowingcustomerstoexpresstheirideasanddiscussideas
fromothercustomers(Russo-Spena&Mele,2012).

Co-designers.At ahigher level, customers can involvemore as co-designers inproduct/service
development(Ramaswamy&Ozcan,2019).Fortheco-designingpractice,customersarerequired
tohaveacertainlevelofknowledgeandskills(Russo-Spena&Mele,2012).Tofacilitatethe
customerco-designingprocess,enterprisesprovideengagementplatforms,whichcanbeawebsite,
userdesigntoolkits,virtualprototypingtools,orajointprocess(Frowetal.,2015;Nambisan,
2010).Nikesexploitscustomersasco-designersbyallowingthemtodesigntheirrunningshoes
throughthewebsite(Libertetal.,2015).

Co-marketers.Customerscaninvolveasco-marketersinparticipatinginactivitiesrelatedtotesting
andsharingexperiencewithproducts/service(Frowetal.,2015).Theprimarygoaloftheco-
marketingpracticeistoevaluateproducts/serviceandoptimizecustomerexperience(Russo-
Spena&Mele,2012).Customerscanalsodiscovernewwaysorshortcutsforconsumption;
thus,product/servicevaluescanbeleveraged(Nambisan,2010).Microsofthascreateddifferent
onlinecommunitiesinwhichuserssharetheirexperiencesandsupportotherusers(Gibbertet
al.,2002).Fromthisco-creationapproach,eachMicrosoftcustomerbecomesamarketerthrough
theirparticipationintheonlinecustomersupportservice.

Co-experiencers.Customerco-experienceaimsatimprovingcustomerexperiencesandknowledge
withproducts/services (Verleye,2015).Accordingly,customersarestimulated toshare their
experienceandknowledgewitheachother(Oertzenetal.,2018;Xieetal.,2016).Tostimulate
customerco-experience,extrinsicvalues suchasbonuspoints,promotions,ordiscountsare
offered(Fernandes&Remelhe,2016;Rashidetal.,2019).Ontheotherhand,somecustomers
mightbeinterestedinachievingintrinsicvaluesbymakingfriendsorhavingfollowerstogain
theirsocialstatusonsocialmedia(Ranjan&Read,2019;Zhangetal.,2015).

Customerco-creationcreatesasignificantamountofdatathatisavaluablesourceforcreating
knowledgerelativetocustomersorcustomerknowledge.Customerintelligencesetsthefoundationon
customerknowledge,includingknowledgeaboutcustomers,knowledgeforcustomers,andknowledge
fromcustomers(Gibbertetal.,2002).Knowledgeaboutcustomersistheunderstandingofcustomer
behaviorsandpreferenceswhereasknowledgeforcustomersisdevelopedbyenterprisestosatisfy
theneedsofcustomerspurchases(Holmlundetal.,2020;Rawsonetal.,2013).Ontheotherhand,
knowledgefromcustomersiscustomers’knowledgeandexperience(Gibbertetal.,2002).Builton
these reflections, this studyhas identified threecorrespondinggenericknowledgeobjects (KO):
products/services(knowledgeforcustomers),activities(knowledgefromcustomers),andcustomers
(knowledgeaboutcustomers).Table1presentstypesofcustomerco-creationcorrespondingwith
knowledgeobjectsandcustomerknowledgethroughthelensofServiceScience.

Products/services KO covers features and characteristics that a product or service can satisfy
customers’needs(Holmlundetal.,2020).ThisKOcontainsknowledgeforcustomerswithregards
towhattooffercustomers.Itsupportscustomerintelligenceinproduct/servicedevelopment,
improvement,andinnovation(Erevellesetal.,2016;France&Ghose,2018).Enterprisescan
relyonthisKOtokeeptrackofchangesincustomerneedsandpreferencestodelivervaluefor
customers(Davenport&Spanyi,2019;Erevellesetal.,2016).Withanaimtoofferproducts/
servicesforcustomers,thisKOrespondstotheservicelevelofServiceScience.
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Activities KOfocusesoncustomerinteractionsonwebsitesorsocialmediawithenterprises,products,
andothercustomers(Holmlundetal.,2020;Ramaswamy&Ozcan,2019).Customerinteractions
onwebsitesandmobiledevicesreleasecustomerinformationrelatedtoclickstreambehaviors,
add-to-favorites,add-to-cartdata(Chenetal.,2012;Fanetal.,2015).ThisKOexploresknowledge
fromcustomersthroughtheirexperiencewiththeproducts/servicesandenterprises.Therefore,
theactivitiesKOsupportsthenetworklevelofServiceScience.

Customers KO provides demographic data of customers, including age, gender, profession,
location,income,andmaritalstatus(Erevellesetal.,2016;France&Ghose,2018).ThisKO
dealswithknowledgeaboutcustomers.Basedonthesedata,enterprisescancarryoutcustomer
segmentationtodividecustomersintosimilargroupsanddevelopcustomerprofiles(Anshari
etal.,2019;Rygielskietal.,2002;Yanetal.,2020).Therefore,thecustomersKOsupportthe
servicesystemlevelinchoosingrelevantcustomersegmentstohelpenterprisesbetterdevelop
marketing strategies for target audiences (Fan et al., 2015). The customers KO also reveals
customerbehaviorsandpreferencesthroughcustomerprofiles.ThisKOtouchesupontheservice
systemslevelofServiceScience.

Model of the SBCI Framework
Basedontheconstructdevelopmentinthepreviouspart,thispartpresentsthemodeloftheSBCI
framework,whichisdefinedasasetofstatementsexpressingtherelationshipsamongkeyconcepts
(Hevneretal.,2004).AsillustratedinFigure2,themodelconsistsofthreelevels,includingthe
Networkofservicesystemsforserviceproposal,theservicesystemlevelforservicecreation,and
theServicelevelforserviceoperation.

The network of service systems level.Fromtheservicescienceperspective,theserviceproposal
covers the management dimension which aims at creating value from services offered to
customers(Maglio&Spohrer,2013;Spohreretal.,2007).Tobetterdeliverservicestotheright
customers,theActivitiesknowledgeobjectsupportstheservicelevelinthereflectionofcustomer
intelligence applications, including customer relationship strategy and sustainable customer
relationships(France&Ghose,2019;Siggelkow&Terwiesch,2019).Customerintelligenceis

Table 1. Constructs of the SBCI framework

Types of 
Customer Co-

creation

Generic 
Knowledge 

Object 
Constructs

Related Customer 
Knowledge

Service Science Specific Functionality

Co-partners Activities Knowledgefrom
customers

NetworkLevel Customersexchangevalueswith
enterprises.

Co-ideators Products/Services Knowledgefor
customers

ServiceLevel Customersgenerateideas,
improvingproducts,andproposing

innovation.

Co-designers Products/Services Knowledgefor
customers

ServiceLevel Customersdesignanddevelop
products/services.

Co-marketers Activities Knowledgefrom
customers

NetworkLevel Customerstestandshare
experienceswithproducts/services

Co-
experiencers

Customers Knowledgeabout
customers

ServiceSystem
Level

Customersshareexperiencewith
eachother.
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appliedtotheprocessofcustomer relationship management(CRM)tounderstandcustomers
andmaximizetheirvaluesforenterprises(Ansharietal.,2019;Dametal.,2019a).Ontheother
hand,sustainable customer relationshipisdefinedasconnectedstrategiesinwhichenterprises
areinterconnectedwithcustomers24/7duetotheapplicationoftechnologiesintheageofbig
data (Siggelkow & Terwiesch, 2019). Maintaining a continuous connection with customers
helpsenterprisesimproveservicequalityaswellascustomerexperience.Insteadofwaitingfor
customerstocome,enterprisesappliedcustomerintelligenceinsimulatingcustomerexperience
toanticipatecustomerconcerns(Ansharietal.,2019).

Figure 2. Model of the SBCI framework
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The service system level.Servicecreationtouchesuponthesciencedimension,whichdealswiththe
processofgenerating,communicating,delivering,andco-creatingvaluestocustomers(Maglio
&Spohrer,2013;Spohreretal.,2007).Therefore,theCustomersknowledgeobjecthighlights
theimportanceofcustomer-orientedculture,staffengagement,communication,andpolicies.
Customer-oriented cultureisconsideredasthemostsignificantfactorinthesciencedimension
asithassuchasignificantimpactonthebusinessprocess,functions,people,leadership,and
strategies(Dametal.,2019b;Yohn,2018).Tosupportthecustomer-orientedculture,enterprises
shouldconsiderdevelopingpolicies suchasanappropriate incentivesystem(Rawsonetal.,
2013). In terms of staff engagement, it is important to align leaders and employees with a
customer-orientedmindset,especiallyemployeeswhointeractdirectlywithcustomers(Tabrizi
etal.,2019).Withoutacustomer-orientedmindset,itischallengingforemployeestounderstand
customerneeds,identifyingthemotivebehindtheirneeds,andprovidingadvantageoussolutions
(Holmlundetal.,2020;Luetal.,2020).Concerningcommunication,enterprisesshouldallow
everyemployeetoaccesscustomerintelligence.Sharingcustomerintelligenceacrossdepartments
helpsemployeesunderstandcustomersandgetupdatedoncustomerexperience(Yohn,2018).
Therefore,aflathierarchywillfacilitatethecommunicationprocessasiteliminatesthepower
distanceamongemployees(Tabrizietal.,2019).

The service level.Serviceoperationfocusesontheengineeringdimensionresourcesandinformation
technology(IT)toprovideservicesolutions.Accordingly,theengineeringdimensiondiscusses
theroleoftechnologiesconcerningdataanalyticsandITinfrastructuresintheageofbigdata.
Business analyticsinvolvesdescriptive,predictive,andprescriptive(Luetal.,2020;Yanetal.,
2020).Descriptiveanalyticsisidealtoexplorehistoricaldataandtransformsthemintoinsights
(Sivarajah et al., 2017). As the characteristics of predictive analytics are to forecast future
possibilities,itwouldmakeinformationmoreactionable(Sivarajahetal.,2017).Prescriptive
analyticsproposesthemostoptimalsolutionsforspecificpracticalscenarios(Wedel&Kannan,
2016).Furthermore,IT infrastructureplaysanimportantroleintheengineeringdimension.A
repositorysupportedbyadatawarehousemayberequiredtostorecustomerdatafromdifferent
databasesorservers.MySQL–anopen-sourcerelationaldatabase– isapopularchoicefor
manyenterprisestostorecustomerdataforexecutingSQLquerieswithlowlatency(Raoetal.,
2018).Intheageofbigdata,NoSQLornon-relationaldatabasesprovideagreatmechanismfor
handlingextremelylargedatasetsinvolume,velocity,variety,andveracity(Chenetal.,2012).
Otherdatabaseinfrastructuresmayincludeintranets,software,orcloud-basedplatforms(Akter
&Wamba,2019;Chenetal.,2012).

Method of the SBCI Framework
Basedonthedesignsciencemethodology(Hevneretal.,2004;Peffersetal.,2007),themethodof
theSBCIframeworkfocusesontheactivitieswhichsupporttheprocessofcustomerintelligence
development.AsseeninFigure3,theSBCIoperatesbasedonthefourkeyactivitiesofthecustomer
intelligenceprocess:customerprofiling,customerengagement,customerexperience,andcustomer
exchangevalue(Holmlundetal.,2020;Vilaetal.,2020;Zhangetal.,2018).Attheservicelevel,
customerprofiling relies on theproducts/servicesKO in identifying themost relevant customer
segments.Attheservicesystemslevel,customerengagementandcustomerexperiencecountonthe
customersKOandactivitiesKOtobuildcustomerrelationshipsandimprovecustomersatisfaction.
Finally,customerexchangevaluehighlightstheimportanceoftheactivitiesKOinco-creatingvalues
withcustomers.
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Customer profilingcollectsdataondemography(age,gender),buyingbehaviors(needs,purchasing
power,preferences, lifestyle),andpurchasingattributes (recency, frequency, size) (Luetal.,
2020;Yanetal.,2020).Therefore,enterpriseswillbeabletobuildcustomerprofilesandchoose
themostprofitablesegment.Inthisspirit,customerintelligenceisappliedtoidentifycustomer
segmentswithsimilar interestsandprofitability (France&Ghose,2018;Ngaietal.,2009).
Variousdemographic,psychographic,behavioral,orgeographiccriteriaareusedforcustomer
segmentation(France&Ghose,2019;Rygielskietal.,2002).

Customer engagementfocusesonbuildingtherelationshipandbrandperceptionwithcustomers
(Chenetal.,2012;Tuetal.,2018).Themoreenterprises interactwithcustomers, themore
customersinvolvewithserviceastheycanfeelthedevotionandembracement(Ranjan&Read,
2019;Zhangetal.,2018).Therefore,customerengagementisimproved.Enterprisescantake
advantageoftraditionalmarketingtoolssuchasstorytellingandpublicrelationstodeliverreal-
timemessagesshapingcustomerperceptionsonbrands(Vilaetal.,2020).Intheageofbigdata,
anotherusefultechniqueistodevelopanonlinecommunity(Tuanetal.,2019;Xieetal.,2016).
Itisimportanttotakeintoconsiderationthepurpose,missions,benefits,andstoriestonurture
customerengagementinthesecommunities(Ramaswamy&Ozcan,2018;Yanetal.,2020).

Customer experience focusesoncustomersatisfactionby improvingvalue,design,and journey
orchestrationthroughconstantinnovationfrompre-purchasestopost-purchases(Holmlundetal.,
2020;Rawsonetal.,2013).Valueaugmentationconsistsofproduct/serviceimprovement,product
sustainabilityandinnovation,anddirect-to-customerservicesanddelivery.Manyenterprises
upgradetechnology(i.e.:mobileapplication)andinfrastructurestoaugmentcustomersatisfaction
withthecoreproductsandservicesaswellasthedeliveryprocess(Ramaswamy&Ozcan,2019;
Verleye,2015).Ontheotherhand,customerexperienceimprovesthedesignofcommunication
anddistributionchannelstoeliminatehasslesandsmoothserviceexperience.Someenterprises
alsoofferinformationorguidanceforcustomersacrosscustomerjourneys(France&Ghose,
2019;Sivarajahetal.,2017).Finally,journeyorchestrationtouchesupontheexperiencestrategy
andjourneymanagementsothatcustomerscanhaveanoptimalandconsistentexperiencefrom
omni-channels(Vilaetal.,2020).

Customer exchange valueemphasizesthesignificanceofcustomervalueco-creation(Saarijärviet
al.,2013;Tuanetal.,2019).Accordingly,enterprisescanachievefullcustomervaluewhentheir
offeringscanmatchcustomerneeds.Specifically,enterprisesshouldrecognizewhatcustomers

Figure 3. Method of the SBCI framework
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are looking for andwhen todeliver theirofferings in real-time (Ranjan&Read,2019;Xie
etal.,2016). Infact,enterprisesneedtodevelopconversion,personalization,andprediction
capabilities tomaximizeexchangevalue.Conversioncapabilityspotlights theapplicationof
marketingautomationtoboostmarketingperformancewhereaspersonalizationaimsatoffering
personalizedproducts/servicestoimprovecustomerrelationshipmanagement(Crandell,2016;
Ramaswamy&Ozcan,2018).Predictionistheapplicationoffine-tunedalgorithmstoforecast
trends,needs,location,andlife-cycleofcustomers(Sivarajahetal.,2017;Xieetal.,2016).For
example,recommendersystemsaredevelopedtodeliverpersonalizedrecommendationsbased
onforecastingcustomerneedsandtrends.

INSTANTIATIoN oF THE SBCI FRAMEwoRK

Thispartof thearticlecontinueswith thesecondphaseof thedesignsciencemethodology.The
componentofinstantiationwillbebuiltaftertheSBCIframeworkistestedandvalidatedwithreal-
worldsituations.Intermsofvalidation,anillustrativeexampleoftheSBCIframeworkisextracted
fromanongoingprojectforthedevelopmentofarecommendersystem,hereaftercalledDIMARecSys.
DIMARecSysisspecificallydevelopedfororganizationsintheculturalsectorinQuébec,Canada.
Figure4illustratestherecommendationprocess.Firstly,(1)Culturalorganizationsrequestdifferent
typesofrecommendationsforaninputdocumentthatiscurrentlybrowsedbyusersontheirwebsite.
Subsequently,(2)DIMARecSysgeneratesalistofrecommendationsandreturnsthemetadataof
culturalproducts/eventsinXMLformat.(3)Theserviceprovidersofculturalorganizationsdisplay
therelevantrecommendationsontheirwebsites.Finally,(4)onceusersclickarecommendation,
theserviceprovidersofculturalorganizationssendanotificationtoDIMARecSys.Thisexample
illustratesrecommendationsasaservice,therecommendersystemasaservicesystem,andcustomers
intheculturalsectorasstakeholdersofthenetwork.

At the Network Level
Therearefoursignificantstakeholdersinthenetwork:contentpartners,servicepartners,users,and
operatorsofDIMARecSys.Eachstakeholderhasadifferentroleasfollows:

• Content partners are responsible for the content of cultural products/events as input for
DIMARecSys.Themost significantcontentpartnersareculturalorganizations.Considering
thenatureof theculturalsector,othercontentpartnerscanbe theatres,culturalagencies,or
independentartists.

• Service partnersarewebserviceprovidersofculturalorganizations.Theroleofservicepartners
istoreceiverecommendationsfromDIMARecSysanddisplaythemontheirwebsite.

• Users can be potential or existing customers of cultural organizations. They receive
recommendationsfromthewebsiteofservicepartners.Usersalsocreateclickstreamdatawhich
areconsideredasignificantsourceforcustomerintelligence.

• The operators of DIMARecSys are in charge of the development and maintenance of the
recommendersystem.

Concerning the Activities KO, the network of DIMARecSys makes a point of customer 
exchange valueinmaximizingvalueacquiredfromcustomers.Usersplayakeyroleinco-creating
customerintelligence.Specifically,usersareco-experiencersandco-marketersforDIMARecSys.
Asco-experiencers,culturalusersexperiencethesystemandcontributeasignificantamountofdata
throughtheircomments,ratings,andinteractions.Atthesametime,userscanbeco-marketersin
shapingthepublictasteandrecommendingtheirchoicestonewusers.Ontheotherhand,content
partnersfunctionasco-ideatorsandco-designersforculturalcontentgenerationanddesignprototypes.
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At the Service System Level
DIMARecSysfunctionsasaservicesystemthatisinchargeofcreatingrecommendationservices.
ThekeycomponentofDIMARecSysisitsmasterdatastorage,namelyaMySQLorPostgresSQL
database (Chen et al., 2012). This database contains all relevant data including metadata of
culturalproducts/eventsandstatisticsofdeliveredrecommendations.Concerningservicecreation,
DIMARecSysusesDjango,aPython-basedandopen-sourcewebframework,togenerateembedding-
basedrecommendations.DIMARecSysreliesonRESTfulAPIs,whichuseHTTPrequeststoGET,
PUT,POST,andDELETEdata.RESTfulAPIsallowDIMARecSys tocommunicatewithother
webplatforms(e.g.:WordPress).Accordingly,culturalorganizations interactwithDIMARecSys
viaHTTPrequests(typicallyGETrequests).Toretrieverecommendations,culturalorganizations
callHTTPrequestsandretrievesanXMLresponsecontainingalistofrelevantrecommendations.

At the service system level, the Customers KO accelerates service creation. DIMARecSys
puts trust in customer engagement to develop customer relationships and brand perception.
DIMARecSysalsopayattentiontocustomer experiencebyevaluatingtheprecisionandaccuracy
ofrecommendationstoimprovecustomersatisfactionandloyalty.Accordingly,culturalorganizations
canbeawareofthesuitabilityofrecommendedproductsorservicesforusers.Customersatisfaction
setsthestrongfoundationfordevelopingcustomerrelationships.Therefore,culturalconsumersare
morelikelytoembraceandengagewithculturalorganizations.

Figure 4. Demonstration of DIMARecSys
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At the Service Level
At the service level, DIMARecSys aims at providing different types of recommendations for
culturalproductsandeventsasaservice.Thesystemaccountsontheapplicationprograminterface
(API)toallowculturalorganizationstoeasilyintegratearecommendersystemintotheirwebsite.
Correspondingly,DIMARecSysgeneratesrecommendationsforculturalproductsandevents.Cultural
organizationscanrequestrecommendationsfromDIMARecSysanddisplaytheserecommendations
totheirusers.

TheProducts/ServicesKOsupportsserviceoperationattheservicelevel.DIMARecSysgives
prominencestocustomer profilinginfacilitatingtheserviceoperationofrecommendationasittakes
intoconsiderationbehavioralchangesofcustomers inpre-purchase,purchase,andpost-purchase
stages.Intermsofservicerecommendations,DIMARecSysoptimizesserviceoperationwithfive
typesofrecommendations,includingrecommendationsforupcomingevents,location-basedevents,
mostpopularevents/products, trendingevents/products,andsimilarevents/products.These types
ofrecommendationsaredividedintothreelevels:generallevel,domainlevel,anditemlevel.The
generallevelisdisplayedonthehomepagewithtwotypesofrecommendations(mostpopularand
trending events/products). Thedomain level consists of recommendations in six domainsof the
culturalsectorsuchasheritageandlibraries,liveperformance,visualandappliedarts,writtenand
publishedworks,audio-visualandinteractivemedia,andsoundrecording.Ineachdomain,users
canfindrecommendationsofupcomingevents,location-basedevents,mostpopularevents/products,
trendingevents/products.Finally,theitemlevelproposesrecommendationsforsimilarevents/products
onindividualpagesofculturalofferings.

CoNCLUSIoN

Customerintelligenceintheageofbigdatahasemergedasameansforenterprisestogaincompetitive
advantages. Customer intelligence creates values by transforming customer data into customer
insightsforrobustbusinessdecisions.Inaccordancewiththisview,thearticlehasdevelopedthe
service-basedcustomerintelligenceframeworkconsideringchangesfromtherevolutionofbigdata.
TheSBCIframework laid its foundationondesignscience, includingconstruct,model,method,
andinstantiation.Throughthepaper,theauthorshaveclarifiedthedetailedartefactsrelevanttothe
genericknowledgeobjects,whichcanbecustomizedandadaptedtomeetspecificbusinessobjectives
ofeachorganizationforapplyingcustomerintelligence.Thevalidationoftheframeworkhasbeen
conducted through theongoingprojectofdeveloping the recommendersystem-which iscalled
DIMARecSys-forenterprisesintheculturalsectorinQuébec,Canada.Anillustrativeexampleof
DIMARecSyswaspresentedasthedemonstrativevalidationoftheSBCIframework.Toconclude,
majortheoreticalandpracticalcontributionsareoutlinedasfollows.

Comparedtopreviousworks,theoriginalcontributionoftheSBCIframeworkliesinthefocus
oncustomers,particularlycustomerco-creationforcustomerintelligence,insteadoftechnological
changes. Digital transformation should start with customers and for customers, not just the
technologicalrevolution.Intheeraofbigdata,mostenterprisesaimattechnologicalupgradesin
acquiringcustomerintelligence.Theylackthemindsetofrestructuringtheorganizationalandstrategic
viewpointsforcustomerintelligence(Davenport&Spanyi,2019).Consideringthisreflection,this
studyexaminesdifferentdimensions,includingtechnology,management,organization.Throughthe
SBCIframework,customerintelligencefromthenetworkwillrecurintothedimensionsofscience,
management,andengineeringinsteadofproducingone-offproducts/services(Libertetal.,2015).
Thisoriginalitywouldextinguishthepaperfrompreviousstudieswithasignificantcontribution.

Bearinginmindtherelativelysparseliteratureoncustomerintelligence(Liang&Liu,2018),
thearticlemakessignificanttheoreticalcontributionsbyrevealinginterestingfindings.Thisisoneof
thefirstintegratedframeworks,whichcomprehensivelycoverstheservicescienceapproachcoupled
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withtheprofoundgroundworkondesignscience.Inthematrixofcustomerintelligenceresearch
stream,thepaperclearlydefinesthemostrelevantconstructsrelatedtocustomerintelligence.These
constructsarealsoalignedwiththeknowledgeobjectstoassistenterprisestostayontrackinacquiring
andapplyingcustomerintelligence.Subsequently, themodelof theSBCIframeworkservesasa
roadmapforenterprisestocreate,managing,andamplifyingvaluesofcustomerintelligenceinterms
ofservicecreation,serviceoperation,andserviceproposal.Lastly,themethodoftheSBCIframework
demystifiestheprocessoftransformingcustomerdataintocustomerintelligence.Comparedtoother
customerintelligenceprocess,themethodofSBCIcatchesattentionbyspotlightingcustomerexchange
valuethroughthecustomerco-creationasco-partners,co-ideators,co-designers,co-marketers,and
co-experiencers.

Regarding practical implications, the SBCI framework can make critical contributions for
enterprisesascustomerintelligenceequipsthemwithcompetitiveadvantagestoovercomechallenges
intheageofbigdata.CustomerintelligencefromtheSBCIframeworkisfine-tunedwithchangesfrom
therevolutionofbigdata.Therefore,itwillhelpenterprisesmakebetterdata-drivendecisionsbased
oncustomerintelligence.EnterprisescanalsorelyontheSBCIframeworktomodifythedimensions
ofscience,management,andengineeringtopromotecustomerintelligenceinacoherentmanner.
Furthermore,theresultofthisstudyshedslightontheprocessofcustomerintelligencetransformation,
including customer profiling, customer engagement, customer experience, and customer value
exchange.Consideringtheclarificationontheprocessofcustomerintelligencetransformation,the
SBCIframeworkwouldassistenterprisestostayontrackinreachingstrategicgoals.
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