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ABSTRACT

Theuseofdataanalyticsofallkindsismakinginroadsintoalmostallindustries.Therearemany
studiesthatexploretheusefulnessandorganizationalbenefitsof thesetools.However, therehas
beenrelativelylittleattentionpaidtotheotherissuesthataccompanytheimplementationofthese
tools,namelytheleveloftrustfeltbytheconsumersoftheinformationproductsofthesetoolsand
thechangesindecision-makingcausedbytheintroductionofdataanalytics.Itisimportantthatthe
leveloftrustthesedecision-makershaveintheiranalyticstoolsbeunderstoodasthatwillhavegreat
impactonhowthesetoolswillbeusedandhowthefirmwillusethemtobuildvalue.Thisstudy
examinestheleveloftrustorganizationshaveintheiranalyticstoolsandhowthesetoolshavechanged
theirdecision-makingprocesses.Thisstudywilladdtothebroadunderstandingofhowandwhere
dataanalyticstoolsfitintothedata-drivenorganization.
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INTRODUCTION

Theuseofsomeformofdataanalyticshasbecomecommonplaceinagrowinglistofindustries
aroundtheworld.Whilethemannerofapplication,thespecifictoolused,andtheverydefinitionof
dataanalyticsvarieswidelyacrossfirms,industries,andcountries,thereareafewcommonthemes
thatdeserveinvestigation.Withinsometoleranceforindividualinterpretation,theunderlyingreason
foremployingthesetoolsistohelptheorganizationmakebetter,faster,andlessexpensivedecisions
(Davenport,2013).However,eventhoughthesedecisionsaresupportedbysophisticatedtechnology,
theunderlyingcoreingredientsofdecision-makingmuststillbeinplace:suitableinformationand
appropriateknowledge.The informationbeingmadeavailablebyanalytics tools is increasing in
sophistication, relevance, and depth very rapidly. Likewise, the knowledge to make decisions is
becomingmoreabundantinboththehumandecision-makersand,inanincreasingnumberofcases,
inthesoftwarebeingimplementedtotakeoverthedecision-makingtask.Disruptivechangessuch
asthesewilllikelybemetwithconcomitantorganizationalreactions,anditisthesereactionsthat
thispaperseekstounderstand.

Oneofthemostimportant,butsomewhatunderstudied,characteristicsoftheinformationused
bydecision-makersisthatitbetrusted(Sӧllner,Hoffman,&Leimeister,2016;Bruneel,Spithoven,
&Clarysse,2017).Trustcanbedefinedas“thesubjectiveexpressionofoneactor’sexpectations
regardingthebehaviorofanotheractor”(Baba,1999).Theevaluationofinformationasatrustee
(withtheorganizationastrustor)mightrefertoitsaccuracy,itsvalidity,itsprovenance,oranyother
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aspectoftheinformationoritscreationthataninformationconsumermightfindimportant.Upuntil
therecentpast,informationwasprovidedthrougharelativelyeasytounderstandprocessthatwas,
ifnotcompletelytransparent,understandabletothetypicalmanagerordecision-maker.Thisbasic
understandingofhowthedatawerecollected,processedintoinformation,andpresentedforuseis
whatenabledtheinformationconsumerstotrustthedataenoughtouseinmakingdecisions.However,
theincreasinguseofexternallysourceddata,remoteorcontractinformationsystems(IS)support,
andotherfactorsthatmuddytheprovenanceoftheinformationhasservedtoreducethetrustplaced
intheinformationavailable.Theintroductionoftoolslikepredictiveandprescriptiveanalyticsand
theproliferationofdataanalystswhocreatethemodelshavecreatedevenmoredistancebetween
theinformationanditsuser.Thisstudyexplorestheimpactthischanginginformationenvironment
hasonthetrustthatmanagersplaceintheinformationtheyconsume.

Justasthereisnosingledefinitionofdataanalytics,thereisnosingledefinitionofadataanalytics
tool.Inthisstudy,theconceptofadataanalyticstoolisnecessarilybroadbecausethevarietyofdata
analyticstoolsusedbythefirmsinthisstudyisverybroad.Someareusingveryadvancedprescriptive
decision-supportanddecision-makingtools,asinthecaseofthefinancialservicesfirm,andsome
areusingonlyentry-leveldatavisualizationtools,suchastheuniversity.And,someareusingabroad
mixoftoolsacrosstheanalyticsspectrum,suchastheinsurancefirmandhealthcareorganization.
Therefore,theterm“dataanalyticstools”willbeusedtorepresentthespectrumoftoolsinuseat
aspecificorganization.Itwillbelefttofurtherresearchtomakeananalysisoftheissueoftrustin
termsofspecificclassesofanalyticstools.

Some authors consider trusted information to be an essential input to the decision-making
process(Browne,1993).Assuch,theleveloftrustgiventoanalytics-derivedinformationleadsinto
thesecondgoalofthisresearch,todetermineiftheimplementationofanalyticstoolshaschanged
themannerinwhichorganizationsmakedecisions.Thisisverybroad,sincetheconceptofchanges
inthedecision-makingprocessesmightincludetheactualanalysesperformed,thelocationinthe
organizationinwhichthedecisionsaremade,oreventhetypeofdecisionbeingaddressed.Infact,it
couldencompassacombinationofallthreecharacteristics,ormore.Asthisisanexploratorystudy,
partoftheresultswillbetodeterminewhichofthesedecision-makingcharacteristicsareaffected
byanalyticsandinwhatmanner.

LITERATURE REVIEw

Thereisalargebodyofliteraturesurroundingboththeissueoftrust(Pirson,Martin,&Parmar,
2017;Huang&Wilkinson,2013)andhowtrustrelatestotheuseofinformation(Ebrahim-Khanjari,
Hopp,&Iravani,2012;Denize&Young,2007).Thisliteraturereviewwillfocusonthelatterin
thefirstsubsectionasthatisamorerelevanttopic.Likewise,thereexistsaverylargebodyofwork
surroundingtheact,andart,ofmakingdecisions,andasomewhatsmallerbodysurroundingthe
partplayedbyanalytical tools inmakingdecisions(Verhoef,Kooge,&Walk,2016;Hardoon&
Shmeuli,2013).Thesecondsubsectionwillfocusontheroleofanalyticsinmakingdecisionsasa
morefruitfulpathtowardlocatingthepresentstudy.

Trust and Information
Theliteraturedescribingthelinkagebetweentrustandinformationfallsintoafewcategories.Sacha
etal(2016)suggestthatthetrustplacedinthedatabeingprovidedbyaninformationsystemisa
factorofthetypeofuserconsumingtheinformation.Whereasasubjectmatterexpertmightaccept
arelativelylargeamountofvariationandunexpectedresultsfromananalysis,noviceusersaremore
likelytobethrownoffbyunexpectedactivitieswithinthesystem,thusdamagingwhatevertrust
hadalreadybeenbuilt.Muir(1987)pointsoutthatthistrust,oncelost,isverydifficulttorekindle.
Sachaetal(2016)alsodealwiththesituationsinwhichtheuserisawareofuncertaintiesinthe
system.Theexistenceofuncertaintyleadstoareducedleveloftrustbytheuser.Onlywhentheuser
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isconvincedtherearenomajoruncertainties,evenifthisbeliefismistaken,willtheuser’strustin
thesystembeconsideredhigh.

ProvenanceisthekeytohavingtrustininformationaccordingtoLemieux(2016).Thoughvarious
definitionsabound,shedefinesprovenanceas“thedescriptionoftheoriginsofapieceofdataand
theprocessbywhichitarrivedinadatabase.”Theauthorpointsoutthatinthecurrenttechnological
environment,provenanceofinformationisoftenmuchmorecomplicatedduetothedistributednature
ofdatacapture,storage,andprocessing.

Trustindataisoftentiedtotheuser’strust,orlackthereof,inthetechnologyprovidingthe
information.Walker(2016)suggeststhate-commerceparticipantshavemoretrustinthesystemandits
activitieswhentheyfeelliketheyaresharinginformationwiththesystemratherthan“surrendering”
theirinformation.Shedescribesaprocessandleveloftransparencythatpromotesamoreequitable
usageanddistributionofinformationasbeingoneinwhichtheuserislesslikelytofeelatthemercy
ofthesystem.Shealsopointsoutthatformanyusers,trustistakenforgranteduntilitisviolated.A
similarpatternemergesinHo,Ocasio-Veláquez,andBooth(2017)inwhichtheyfindthatauser’s
perceivedriskinessofcloudcomputinghasasignificanteffectontheirintentiontotrustthetechnology
anditshandlingoftheirdata,whichinturnwillaffecttheirwillingnesstoadoptacloudsolution.

Onelastviewofdatatrustworthinesscentersontheperceivedqualityofthedata.Certainly,
definitionsofdataqualitywillvarywidelyacrossthespectrumofinformationconsumers,butGoetz
(2015)suggeststhatwhateverthespecificuser’sdefinitionofhighqualitydatais,ifitisnotmetthen
thosedata,andtheinformationderivedfromthem,willlikelybegivenalowerimpactinthedecision-
makingprocess,iftheyareconsideredatall.Dataqualityislinkeddirectlytothetransparencyof
theprocessesthatcaptureandtreatthosedataandthedegreetowhichtheinformationderivedfrom
thosedataarealignedwiththeneeds,bothtacticalandstrategic,oftheuser.

This subsection of the literature review demonstrates that the decision-maker’s trust in the
informationprovidedhasmanyrootsandthattheuser’sperceptionofthequalityoftheinformation
and itsunderlyingdata iswhatdrives itsperceivedusefulness.Theunderlying themeis that the
propensitytotrustinformationmightvarywiththetypeandexperienceoftheuser,butthemajor
driverisanunderstandingoftheprovenanceofthedata,thetransparencywithwhichitishandled,
stored and transformed, and the degree to which the user understands and trusts the underlying
technologiesprovidingtheinformation.

DECISION-MAKING wITH ANALyTICS

Decision-making within a data analytics-driven environment differs from “ordinary” decision-
makinginthattheexpectationsareusuallyheightenedintermsofdecisiontime,quality,andeven
scope(Davenport,2013).Decision-makersandtheirimmediatecustomers/supervisorsmighthave
inaccuratepreconceivedideasaboutwhatanalytics-enableddecision-makingwillbeabletodofor
theorganization.However,asBartlett (2013)makesclear, thedecision-makingframework inan
analytics-drivenenvironmentismuchthesameasthepre-analyticsworld:Frametheproblem,execute
theanalysis,interprettheresults,andmakethedecision.Whileadvancedanalyticalcapabilitieswill
likelymodulatehowthesestepsareaccomplishedandbywhom,theyarestillrequiredtobedone.

Itiswidelyunderstoodthatasteadysupplyofhigh-qualitydataisaprerequisiteforsuccessful
analytics and decision-making (Shorfuzzaman, 2017) and that data empowers decision-making
(Monino,2016).Therearemanychallengesthatmustbeaddressedandovercomeinorderforthe
analytics-drivendecision-makingprocesstobesuccessful.Thedata,models,andunderlyingmodel
parametersaremuchmoredynamicinmostanalyticsenvironmentsinordertorespondtoincreasingly
rapidchangesinthoseenvironments(Liuetal.,2016).Therefore,theeffortputforthtocontinually
dealwiththeseconditionsoftenrequiremuchmoreeffortthaninamoretraditionaldecision-making
environment.Withoutthisvigilance,modelsageandbecomelessandlessrelevantanduseful,thus
makingthemlessabletocreatesustainablecompetitiveadvantage.Theveryunfortunateresultis
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notsimplyadecreaseindecision-makingcapabilities,butthatthesehandicapsoftengounnoticed
bydecision-makersuntiltheyhavebeeninplaceforsometime(Bartlett,2013).

Inorderforthevalueofanalyticstoberealized,theorganizationmustdeveloporadjusttheir
decision-makingcultureby,forexample,increasingthecollaborationbetweenthevariousactorsin
thedecision-makingprocess(Frisk&Bannister,2017)andexpandingthescopeofpeopleinvolved.
Insomeadvancedorganizations,thisscopeexpansionmightincludebothhumanandautonomous
systemsworkingcollaboratively(Hirsch,2018).Ofcourse,inorderforthisincreaseincollaboration
tobearfruit,thepeopleinvolvedmustbeproperlyprepared,andthisincludesthemanagerswho
overseetheprocesses(Badiru,2017).Thisbecomesespeciallyimportantwhenthecharacterofmany
contemporarydecisionsisexamined.Rarelyistherebutonedecisionvariabletoconsider.Inmost
casesinvolvingsignificantincreasesinorganizationalvalue,orwhendealingwithbusinessissues
of considerable import, many decision criteria are involved. Multiple Criteria Decision Making
(MCDM)hasbeenanimportantfieldofstudyformanyyears(Zionts,2000)andrequiresamuch
fullerunderstandingofthedecision-makingmilieu(Ramanathan,Ravindran,&Mathirajan,2017)
aswellasthetoolsavailabletothedecision-makingstaff.Eventhoughmanytoolsexistthatdonot
requireadeepunderstandingoftheunderlyingmathematicstouse,interpretingtheoutputofthese
toolsdoesrequirebothanunderstandingofthemathinvolvedaswellasasignificantunderstanding
ofthebusinesssituationinwhichtheresultsaretobeapplied.

Thereare,asthissectionoftheliteraturereviewpointsout,manyaspectsofthedecision-making
environmentthatmustbeconsideredbythosedesigningtheorganizationalprocesseswithinwhich
thedecision-makingtakesplaceaswellasthosemakingthedecisions.Italsopointsoutthatthereis
astrongrelationshipbetweenthedecisionsbeingmade,thepersonorpeoplemakingthem,thedata/
informationbeingusedasinput,thedecision-makingprocesses,andthetechnologiesemployed.It
shouldstandtoreasonthat,allotherthingsbeingequal,achangetooneaspectofthedecision-making
environment,forexamplethepeopleinvolved,wouldhavesomeimpactonthedecision-makingresults
(i.e.speed,accuracy,scope,etc.)andifthisaspectoftheenvironmentissubstantiallychanged,there
mustbeaconcomitantchangeinotheraspectsoftheenvironment(orthedecisionquality).Inthe
caseofdataanalytics,significantchangesarebeingmadetotheinformationbeingconsumed,thedata
thatunderliesit,theprocessesbeingusedtoconvertthedataintoinformation,andthetechnologies
usedtoperformthosetransformationsandpresenttheresultstothedecision-maker.Eachofthese
changesiftakenindividuallywouldbeconsideredsignificant.However,inmanycasestheyareall
beingmadesimultaneously,andthatisthebasisforthisresearch.

RESEARCH QUESTIONS AND METHODOLOGy

Research Questions
The literature reviewed in the previous section demonstrates the importanceof a user’s, and an
organization’s,trustintheirdataandinformationresources.Thistrustistheproductofanumberof
importantingredientscomingtogetherproperly,nottheleastofwhicharethesourcesandmethods
usedtogatherthedataandprocessitintoinformation(provenance),thequalityofthedata(whichis
oftendrivenbycapturemethodsandmeasurementtools),andthesystemsthatdelivertheinformation
totheuser.Inthepresentstudy,it isthatdeliverymethod(dataanalytics)thatisunderscrutiny.
Conventional informationsystemssuchasspreadsheetsor relationaldatabasesarewellaccepted
fromatechnologicalstandpointsotheinformationdeliveredbytheseplatformsdoesnotsufferfrom
technologically-driventrustissues.However,withmanydecision-makers,theirleveloffamiliaritywith
analyticsisoftenlowerthanwiththelegacysystemstheyreplaceorsupplement.Thisfact,combined
withalackofunderstandingoftheunderlyingmathematicalandstatisticalactivities,especiallyin
uppermanagement,mightleadtoalackoftrustintheresultsofthedataanalyticstools.Therefore,
thefirstresearchquestionapproachedwiththisprojectis:
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ResearchQuestion#1:Doorganizationsapproachdataanalyticstools,andtheinformationthey
provide,withthesameleveloftrustaswithlegacyinformationtechnology?

Thesecondreasonforthisresearchistounderstandtheimpactthecurrentanalyticstoolshaveon
theorganizationaldecision-makingprocess.Sinceinformationisoneofthebasicinputstodecision-
making,andthequalityoftheinformation(includingitsaccuracy,format,andrelevance)isanindicator
ofthequalityofthedecision,thenitisimportanttounderstandwhethertheimplementationofdata
analyticshashadanimpactonhowdecisionsaremade.Moreover,itisimportanttounderstandifother
aspectsofdecision-makinghavechangedsuchaswhomakesthedecisionsandwheretheyarelocated
intheorganization,whattypesofdecisionsarebeingmade,andwhetherthequalityofthedecision
(howeverthatismeasuredbytheorganization)haschanged.Thus,thesecondresearchquestionis:

ResearchQuestion#2:Doestheimplementationofdataanalyticshaveanyimpactonthedecision-
makingprocessorthecharacteristicsofthedecisionsbeingmade?

Methodology
Becauseoftheexploratorynatureofthisprojectandthefactthattherehavenotbeenanysimilar
inquiriesmadeyet,aqualitativemethodologywaschosenastheappropriateapproachtotheseresearch
questions.Inthiscase,asetofsemi-structuredinterviewswereperformedwithmanagersfromsix
organizationsrepresentingfiveindustries:financialservices,healthinsurance,manufacturing(2),
highereducation,andhealthcare.Thediversityofindustriesisintentionalandprovidesanopportunity
toexploremanydifferenttypesofanalyticsinstallations.Thereisalsosignificantdiversityinthe
lengthoftimetheanalyticstoolshavebeeninplace,rangingfromfifteenyears(financialservices)
tostillbeingintheimplementationphase(highereducation).Withineachfirm,theparticipantswere
drawnfromtheranksoftheITmanagement,rangingfromtheChiefTechnologyOfficer(CTO)of
thefinancialservicesfirmtoITDirectoratthemanufacturingfirms,toITManagerattheuniversity.
Theparticipantfromthehealthinsurancefirm,besidesbeingamemberoftheITmanagementteam,
isalsoanSAPAnalyticsCoach.ITmanagementroleswereselectedbecausetheyhavethemost
comprehensiveperspectiveontheuseofdataanalyticstoolsacrosstheorganization.Fromthisvantage
point,theyareinapositiontoassesstheinteractionbetweenthetechnologyandtheorganizationand
thusaddresstheresearchquestionsposedabove.

Beforediscussingthespecificresearchprocedures,adiscussionofsamplesizeisnecessary.
Samplesizewithreferencetoqualitativestudies,specificallyinterviews,isnotwellstandardizedor
easilycalculatedaswithquantitativestudies(Marshalletal.,2013).Thegenerallyacceptedguideline
ofperforminginterviewsuntilnonewdataiscollectediseasytounderstand,butoftendifficultto
operationalize.Anotherdifficultyistodeterminehowmanyinterviewstoconductaftertheresearcher
identifiesthepointofnofurtherdatabeingcollected(Patton,2002).Inattemptingtorecruitresearch
participantsforthisstudy,forty-twopotentialparticipantsinthirty-eightdifferentorganizationsacross
multipleindustrieswerecontacted,butonlysixfull-lengthinterviewswerecompleted.However,the
levelofredundancyinthedatawasreachedrathersoon,sothesuggestedcriterionforlimitingthe
samplesizewaslikelyreachedevenwiththechallengesencountered(Boddy,2016).

Theinterviewswereconductedeitheroverthephoneorinpersonandtheaveragelengthwas
approximately55minutes.Theinterviewsweresemi-structuredandincludedquestionsexploring
thetypesofdataanalyticstoolsinuse,thelengthoftimetheyhavebeeninplace,andorganizational
reactionstotheimplementationofthesetoolsincludingchangesindecision-makingprocessesand
thelevelofacceptanceoftheresultsoftheiroutput.InkeepingwiththesuggestionsofGlaserand
Strauss,(1967),Glaser,(1978),andGlaser,(1992),thedataanalysisbeganimmediatelyandcontinued
inaniterativeprocessthroughouttheperiodofdatacollectionandanalysis.Thisprocessof“constant
comparison”isoneofthekeystothegroundedtheorymethodology(Urquhart,Lehmann,andMyers,
2010).Throughthisprocessofopencoding,conceptsofinterestareidentifiedinthedata,inthis
casealignedwith theresearchquestionsnotedabove,andarecategorizedbasedon thedata.As
moredataarecollectedandcomparedwithexistingdata,certainthemesemergeandareanalyzed
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forrelationships.Thisisaccomplishedusing“selectivecoding,”orcodingthatfocusesonconstructs
thathelptoexplaintheinteractionsbetweencategories(Glaser,1978).Finally,“theoreticalcoding”
takesplacewiththeaimofcreatinginferentialstatementsthathelptodescribethephenomenaunder
study.Theserelationshipswillformthebasisforanytheoreticalstatementsthatcanbemadefrom
thedata(groundedtheory).

FINDINGS

Trust in Information
Itoversimplifiesthefindingstosuggestthatthereareonlytwotypesoforganizations:thosethattrust
theirdataandthosethataremoreskeptical.Onthesurface,however,thatisexactlywhathappens
inthisstudy.Ledbythefinancialservicesfirm,thereisamajorityoftheorganizationsinthestudy
thathavefewworriesoverusingtheinformationprovidedbytheiranalyticstools.TheCTOofthe
financialservicesfirmsuggestedthatanalyticsare“endemic”inhisfirm,andindeedinhisindustry.
Thequestionbyemployeesisnotwhetheranalyticswillplayaroleinaparticularprocess,butrather
“Yeah,whatanalyticsareweusing?”TheCTOdatesthebeginningofthe“analyticsage”inthe
financialservicesindustrytoapproximately2005,sothisorganization,amajorpresenceintheindustry
andadriverofanalytics,hashadagreatdealoftimeforitsemployeestobecomecomfortablewith
thetoolsandfora“dataculture”(Torbeck,2011)tomature.Assuch,thereissignificanttrustin
boththeinformationprovidedbythetoolsaswellasthetoolsthemselves.Forinstance,manyofthe
departmentsinthefirmthatutilizeanalyticaltoolstosupportdecision-makinghavebegunmoving
theiranalytictoolstovariouscloudproviders.Whilethe“public”reasonforthisshiftisgivenascost
savingsand/orincreasedflexibility,theCTOsuggestedthatitisalsoatoolusedtogainormaintain
internalinfluencebydemonstratingtouppermanagementhowefficientlyadepartmentcandevelop
properanalyticalcapabilities.

Following the financial services firm inexperienceandcomfortwithanalytics is thehealth
insurer.Amajorentity in their industryaswell, theyhaveundertakenamajoreffort in thepast
5-7 years to embrace advanced analytics to support decisions ranging from coverage options to
theamountpaidonvarioustypesofclaims.Aswiththefinancialservicesfirm,theyhaveactively
promotedtheirdatacultureandbuiltasubstantialanalyticsarchitectureandsupportsystem.Their
levelofenthusiasmextendstotheidentificationofindividualswithinthefirmwhoaredesignatedas
leadersorcoachestoplaytheroleofpromotersofananalytics-baseddecision-makingenvironment.
Thetrustthatmanagementhasintheirinformationemanatesfromtwoprimarysources:theyhavea
well-developeddataqualityplaninplaceandtheywereinvolvedwiththeselectionofmanyofthe
analyticstoolsthathavebeenimplemented.Thisisespeciallytrueofthedatavisualizationtoolsthat
aretheprimaryanalysistoolofuppermanagement.Theyweregiventheopportunitytogainalevelof
familiaritywiththetoolspriortofullscaleimplementation,andthiscoupledwithanunderstanding
oftheunderlyingdataqualitycharacteristicsoftheinputdatagivesmanagementanunderstandingof
whattheinformationprovidedbythesystemcanbecountedontorepresent,andwhatitslimitations
are.In turn, theyhavegreatconfidencein the informationpassedto thembytheirsubordinates:
“yourseniordirectorsanddirectorswiththeirbetterdatathattheirtoolsandtheirstatsbringthem
aremoreconfidentinrecommendingthedecisionsthatthefolks[uppermanagement]shouldmake.”

The healthcare organization, which includes a group of hospitals and various outpatient
facilities,hasasimilarleveloftrustintheinformationprovidedtotheirdecision-makers,thoughfor
asomewhatdifferentreason.Theuppermanagementhashadagreatdealofvisibilityonhowthe
various“home-grown”analyticstoolshavebeendevelopedovertheyearsandthis,combinedwiththe
abilitytoperformcertainmanipulationsanddrill-downbeneaththeprocessedinformationprovided
bythesystem,givesthemacertainlevelofcomfortthattheycanrelyontheinformationprovided:
“Wehadagoodleveloftrustinourin-housestuffthatwe’vebuiltovertheyearsandIthinkthat
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comesfromtheabilitytodrilldownrightdowntotheindividualeventwithapatientandadoctor.”
Thoughitisaregionalhealthcaresystem,thereisrelativelylittleorganizationaldistancebetween
thedecision-makersintheadministrationandtheITleadershipandstaff.Withthisproximitythere
isampleopportunitytobuildahighdegreeoftrustinthetools,thestaffthatdevelopsthem,andthe
informationtheyprovide.

Thisisnotquitethecasewiththeanalyticsbuiltintothemedicalrecordssoftwareimplemented
withinthelasttwoyears.Thissystem,likemostcommercialoff-the-shelf(COTS)toolssuchasthis,
comewithmanyvendor-suppliedanalytictoolsthat,whileuseful,donotenjoythesamelevelof
confidenceasthosedevelopedinternally.AsstatedbytheITmanager:“So,Ithinkyougetthatinitial
distrustwhenyouseesomethingthatyou’renotusedto.”Therefore,theyrequiremoreexplanation
abouthowtheyworkand,consequently,theiradoptionandabsorptionintotheorganizationhasbeen
muchslower.

Themanufacturingfirmsinthestudyhaveaslightlydifferentrelationshipwiththeoutputof
theiranalyticstools.Thesefirmshavebeenintheanalyticsspaceforlessthanfiveyearseach.The
informationprovidedtendstorevolvearoundthevariousinternalactivitiesofthefirmsandtheir
purposeistoprovideadeeperinsightintotheinternalprocessesaswellasthecharacteristicsofthe
productstheycreate.Theyarenotcreatingnewinformationasmuchastheyareprovidingamore
completepictureofthedatatheyalreadycollect.Historicallyinoneofthemanufacturers,theIT
departmenthashadalargeroleinthecreationofreportsandotherdocumentsthatrepresentedthe
informationrequiredtomakedecisions,butwiththenewanalyticstoolsthereismoreopportunityfor
“DIY”informationcreation,andthereinliestherootofthetrustissuesthatreducethemanagement’s
enthusiasmforthenewtools.Inorderfor themanagementtoutilizethedatasetsmadeavailable
tothembyIT,theyrequiretheITmanagementto“certify”thattheinformationhasbeenproperly
created.However,asmorecapabilityhasbeenprovidedtotheuser,IThasbegunrequiringtheusers,
orowners,oftheinformationtocheckitandmakesureitiswhattheywanted.Thereissomequestion
aboutwhetherthemanagementgroupsthathavetakenresponsibilityforinformationcheckingare
actuallyperformingallofthenecessarychecks(“Alotoftimestheysignitoff,butreallydidyou
signoffonit?”),resultinginasomewhatdisorganizedinformationownershipenvironment.

Finally,theleveloftrustintheinformationprovidedtothedecision-makersintheuniversityis
veryhigh.Theadministration,startingwiththenewpresident,isanxioustoseetheinformationthese
toolscanprovide.Currently,theyarelimitingtheirimplementationtovisualanalyticstools,butthe
expectationisthattheywilleventuallyexpandtosomeformofpredictiveanalytics.Theprocessof
selectingthattoolistakingplacewithinamulti-disciplinarycommitteethatincludesmembersofthe
ITandadministrationcommunity.Whiletheyappeartohavesettledonaspecifictool,theycontinue
todebatethefunctionalityrequiredandothertechnicalissues.Theyhaveyettoaddresstheprocesses
thatmustbeinplacethataretypicallynecessarytoengendertrustintheinformation.Forexample,
theyhavenotdealtwithdataqualityissuesordatagovernancebeyondwhatwasinplacepriorto
theanalyticsimplementation.Whethertheybelievethatthecurrentprocessesaresufficientorthese
issueshavejustnotenteredtheconversationyetisnotclear.However,thesediscussionsappearto
beunnecessarybecausetheadministrationseemstohavecompletetrustintheinformationthatwill
eventuallybeprovided.AccordingtotheITmanagerinterviewedforthisstudy,thepresident’soffice
is“lookingforwardtohavingthatAPIwhereIcanjustcreateadashboardandeverymonth–viola!”

Theseresultscanbeviewedthroughafewdifferentlenses,thefirstofwhichisthelengthof
timethattheanalyticstoolshavebeenusedintheorganization.Forthosefirmswithalonghistory
ofusingdataanalyticstoolssuchasthefinancialservicesfirmand,toalesserextent,thehealthcare
insurancefirm,therehasbuiltuparelativelyhighleveloftrustinthetoolsandtheinformationthey
provide.Thisislikelyduetotheconfidencetheyhavegainedinthetoolsastheirresultscontinue
tobringvaluetotheorganization.Asthelevelofexperiencedecreases,theleveloftrustwithinthe
ranksoftheinformationconsumerbeginstodecrease,aswiththehealthcareorganization,andtoan
evengreaterextent,themanufacturingfirms.Thesefirmsdonothavethesamelevelofexperience
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andconfidenceinthetools,andsotheystillapproachtheirresultswithsomeleveloftrepidation.
Thismightnotbegloballytruewithintheorganization,asisthecasewiththehealthcareorganization
thathasahighleveloftrustintheirinternallydevelopedtools,butlesssointheirCOTSproducts.
Finally,theleveloftrustrisesagainwhentheuniversityisconsidered.Thisorganizationisstillin
theimplementationprocessandthushasnotyetspentagreatdealoftimeworkingwiththetool
andfindingitscapabilitiesandshortcomings.Theymightalsostillbeworkingwith,andbelieving,
themarketinginformationbeingsenttothembythevendorand,inthiscase,theITgroupwhoare
leadingthechargeforaparticularvendor’stools.Thus,therelationshipbetweenthelengthoftime
thetool(s)havebeeninserviceandtheleveloftrustthevariousorganizationshaveinitsresultsis
showninFigure1.

The second lens through which these findings can be viewed is that of the organization’s
regulatoryenvironment.Thefinancialservices,healthinsurance,andhealthcareorganizationsall
existinhighlyregulatedenvironments.Ineachcase,theneedtocollect,store,transform,andact
upontheirinternallygenerated,andsometimesexternallycaptured,dataiscrucialtotheircontinued
success.Forexample,thefinancialservicesfirmmustmaintaincertaincapitalreservestoprotect
againstinsolvencyduetoriskoreconomicvariables.Theinsuranceandhealthcareindustrieshave
similarrequirements.Theserequirementsdrivetheorganizationtobecomemoredatacentricand
therefore drive their data culture.Themanufacturing firms haveno such data requirements and
thereforetheirdataanalyticsimplementationsaredrivenstrictlybycompetitivepressures.While
theseareobviouslyimportantinfluences,theydependlargelyonthecompetitiveenvironmentandthe
characteristicsofthecompetitiveadvantagesoughtbythefirm.Inthecaseofthesemanufacturers,
theyarebothinrelativelystableindustrieswithlittledynamism,substituteproducts,ornewentrants
(Porter,1990).Thus,theyhavethe“luxury”ofnotbeing“forced”touseanalytics.Last,theuniversity
isimplementingtheiranalyticstoolsforstrictlyinternalpurposes.Theyareinastablecompetitive
positionandhavenoregulatoryoraccreditation-relatedreasonstousethem,thustheyarenotunder
thesamepressurestomakethemworkthattheothermoreheavilyregulatedorganizationsare.The
relationshipbetweentheleveloftrustandtheintensityoftheregulatoryenvironmentisshownin
Figure2.Thisrelationshipistheresultoffirmsinthemorehighlyregulatedindustriesbeingforced
tousecertainanalyticaltechniquestomaintaincompliancewithcertainfinancialandoperational
requirements,thustheyarecompelledtodevelopandacquiretoolsthattheyhavetrustin.Those
firmsthatadoptthesetoolsforstrictlyinternalpurposescanbemoreskepticalofthemuntilthey
gainsufficientexperience.

Thefinallensthroughwhichthesefindingscanbeinterpretediswhetherthetoolsinusehavebeen
developedwithintheorganizationorwerepurchasedfromavendor.Itappearsthatthosefirmswith
aninternally-focuseddevelopmentprocesssuchasthefinancialservicesandhealthcareorganizations
tendtohaveahigherleveloftrustinthesystemsandtheiroutputthanthosethatdependonexternal
sourcesofanalyticssystemssuchasthemanufacturingfirms.

Thereareafewoutlierstodealwith,however.First,thehealthinsurancefirmdoesnotdevelop
itsownsystemsbutstillhassignificanttrustintheiroutput.Itcouldbethattheefforttheyputinto
successfullyimplementingthesetools,tothepointofcreatingITstaffpositionstoactascoaches,
mighthaveovercometheissuesassociatedwithtoolsdevelopedoutsidethefirm.Itmightalsobe
thatthedatacultureinthefirmisstrongenoughtoenableittomovebeyondthenaturalmistrustof
newsystems.Also,theanalyticstoolsareprimarilyprovidedbytheirlegacyEnterpriseResource
Planning(ERP)vendor,addingadditionalreasontotrustthem.Thesecondoutlieristheuniversity
thathasyettofullyimplementtheiranalytictooland,bythisrelationship,shouldbehighlydistrustful.
Yet,theyareverywillingtotrusttheoutputsofthesystem.Thiscouldbeduetotheirinexperienceor
willingnesstobelievethemarketinginformation.Furtherresearchisneededinthisareatogainafuller
understanding,butatthispointthedatabroadlysuggestthatthetrustplacedinananalyticstooland
itsoutputdecreasesasthelocationofthesystem’sdevelopmentmovesoutsidethefirm(Figure3).
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Thefindingsdetailedinthissectiondemonstratethatthetrustfeltbyvariousorganizationsin
theinformationprovidedbytheiranalyticstoolistheproductofanumberoffactorssuchasthe
amountofexperiencetheyhavewiththetools,theregulatoryenvironmentinwhichtheyoperate,and
possiblywherethesystemwasdeveloped.Otherpossiblefactorsincludethelevelofcompetitionin
theirindustrysectorandthetypeofarchitecturethesystemrunson(i.e.onpremisevs.cloud),but
thedatadonotsupportmakingtheseassertions.Inthenextsubsection,thefindingsregardingthe
impactanalyticshaveonthedecision-makingprocessesarepresented.

Decision-Making Processes
Thedatacollectedpertainingtotheeffecttheimplementationofdataanalyticshasontheorganization’s
decision-making processes shows much less order. These organizations display a wide range of
responsestotheintroductionof thesetechnologies.Withoutadoubt, thefinancialservicesfirm,
andpresumablyalargeswathoftheindustry,showsthelargest,mostextremedeparturefrompre-
analyticsdecision-makingprocesses.Theresearchsubject(theCTO)usedtheloanapprovalprocess
asanexample.Astheanalyticstoolswerebeingimplemented,theywereperceivedtobedecision
aidsfortheloangrantingdecisionmakers,usuallythebankorbranchmanager.Therolloutofthe
systemwasplannedfortwoyears,butaftersixmonthstheuppermanagementsawhowwellthe
systemworkedandchangedtheprocesscompletely.Insteadofactingasanadvisorytool,thedecision
wasnowmadebythesystemandthemanagerhadtheopportunitytoappealthosedecisionsthat
weredeemedincorrect.Thischangetooktheauthoritytomakedecisionsawayfromthehumanand
placeditsquarelywiththetechnology.TheCTOpointedoutthattheresultsofthismightbebetter
decisionsandalargernetprofit,butitcomesattheexpenseofadecreaseinthedecision-making
skillsoftheemployees:“They’rebeingtrainedtousethesystem,nottomakedecisions.”Certainly,
thisbringswithitvariouspotentialorganizationalissues,nottheleastofwhichisadecreasingskill
base,areductioninmiddlemanagement,andalesssatisfiedemployeecohort.

Otherorganizationssawadecentralizationofdecision-makingoncetheanalytics toolswere
implemented.Oneofthemanufacturersnotedanincreaseintheformationofcommitteesthatwere
chargedwithusingtheanalyticstoolstoidentifyopportunitiesandformulateplanstocapitalizeon
them.Thesewerebothinternalandexternalopportunities.Thecommitteeswereusuallyadhocin
nature,butsomecontinuedtoexistwellpastthepointofbeingconsideredtemporary.Theseteams

Figure 1. Relationship between trust and analytics experience
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centeredontheself-serviceanalyticstoolsthatallowedthemtocreatetheirowninformation,with
ITassistance.Inmanycases,ITsupportwasembeddedintheteam.Buttherearestillsignificant
growingpainsbecause“Nobodyunderstandsthechangestakingplaceinthebusiness…They’re
strugglingandtryingtounderstandthemselveswhatworks.”

The higher education institution in the study can already see that there will be significant
decentralization of decision-making once the tools are fully implemented, though many in the
organizationapproachthiswithafairamountoftrepidation:“Butotherpeoplearethinking,oh,ifwe
giveatool,theydon’tneedustocrunchthenumbers.”Thereissignificantconcernregardingchanging
roles,lossofpurpose,andgeneralupheavaloftheorganization.Atthispointintheimplementation,
nodirectionhasbeenforthcomingfromtheadministrationregardinghowtheorganizationwillbe

Figure 2. Relationship between trust and regulatory intensity

Figure 3. Relationship between trust and location of system development
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adjustedtodealwiththesenewtechnologies.TheITmanagerisnotworriedforherposition,butthe
uncertaintywascommunicatedtoherbyanumberofpeoplefromacrosstheuniversity.

Accordingtotheinsuranceandhealthcareorganizations,therehavebeennosignificantchanges
ineitherthelocationormethodofdecision-makinginthetimesincethetoolswereintroduced.The
healthinsurancefirmnoticedanincreaseinthespeedofdecision-makingandalsonotedthatthestaff
assignedtosupporttheupperleveldecisionmakerswasmoreconfidentintheirrecommendations.
TheITmanagerfromthehealthcareorganizationpointedoutthatadministrationwasbetterableto
identifyandattendtotheirstrategicgoals,suchasdevelopingnewareasofspecializationorbalancing
theircapacitywiththedemandinvariousgeographiclocations.

DISCUSSION

Thedefinitionoftrustnotedearlier(Baba,1999)wasaimedoriginallyatinterpersonalconceptionsof
trust,butitfitsequallywellwhenappliedtotheorganization/analyticsenvironment.Eachorganization
getstomakeitsownevaluationofwhetherandhowmuchtotrusttheinformationbeinggenerated
bythesystem,andthisstudysuggeststhatthereisawiderangeoftrustworthinessappliedtothese
systems.Whereasthefinancialservicesfirmseemstohaveadeeptrustintheiranalyticstools,others
suchasthemanufacturingfirmsandthehealthcareorganizationarelessconvinced.

Thefindingsofthestudysuggestthatthetypeofuser(position,experience,education,etc.)
doesnotplayasignificantroleinwhetherthetoolistrusted.However,thedatapartiallyconfirms
thatnewertoolsaremoretrustedthanthelegacymethods.Thisiscertainlythecaseinthefinancial
services firm, but in the healthcare world the internally developed legacy solutions engender a
higherdegreeoftrust.Asnoted,thishasmoretodowithwherethesolutionwasdevelopedthan
whatitdoes.Thehealthcareorganizationalsoconfirmstheimportanceofdataprovenanceinthatit
wasmorecomfortablewithtoolsthatallowedittoexaminethepathwaybywhichtheinformation
providedwascreated.Thiswasalsothecaseatthemanufacturingfirm,exceptthattheinformation
consumerswerecontenttoallowtheITgrouptoprovidethisassuranceratherthanconfirmingthe
dataprovenancethemselves.

Inothercases,thetrustbetweentheorganizationandthesystemseemedunconditional,evenin
caseswherethesystemhadyettobecompletelyinstalledandtrulyevaluated,suchastheuniversity.
Inthesecases,thetrustbetweentheorganizationandthesystemispartiallyanartefactofthetrust
betweenthevariousorganizationalactors(Schoorman,Mayer,andDavis,2007).Attheuniversity,
thesystemisnewanduntested,buttherelationshipbetweenITandadministrationisstrong.Even
thoughthepresidentoftheuniversityhasonlybeeninthepositionforaboutayear,theadministrative
staffhasbeentheremuchlongerandhasdevelopedaworkingrelationshipwithITtosolvemany
problemsthatspanthecontinuumfromadministrativetoeducational.Thus,theywerewillingto
takethewordofITwhentheyrecommendedthetooltobeimplemented,anddidnotevenconsider
themanyalternativesavailable.Thesamecanbesaidforthehealthcareorganization.AstrongIT/
administrationrelationshipeasilyovercametheunfamiliaritythatmanydecision-makershadwith
theincomingtechnologicalchanges.Thisisconfirmedbythemuchdifferentreceptiongiventothe
toolsthatwerenotdevelopedlocally.

Schoorman,Mayer,andDavis(2007)alsopointoutthatthequalityofdataproducedinternally
isoftenmorehighlytrustedthanthatprovidedfromsourcesoutsidethefirm.Oneofthereasons
thatthefinancialservicesfirmhassuchtrustintheiranalyticstools,besidesthelongtrackrecord
ofperformance,isthatitlargelydealswithinternallygenerateddata,whichthefirmcancontrolin
termsofcollectionandprocessing.Thisconfidenceintheintegrityoftheirdata,aswellastheirtrust
intheir(largelyhomegrown)systems,allowsthemtoconfidentlymakedecisionsandtakerisksthat
theircompetitorsmightnotfeelcomfortablewith.Inessence,thetrusttheyplaceintheiranalytics
toolsallowsthemtopursuemoreaggressivestrategiesinobtainingacompetitiveadvantage.
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AsdemonstratedinFigure4,theleveloftrustplacedintheanalyticstoolsbytheorganizations
thatparticipatedinthisstudyisdriveninpartbytheirlevelofexperiencewithanalytics,theintensity
oftheregulatoryoversightintheirindustry,andthelocationofthesystem’sdevelopment.Certainly,
theirexistotherorganizationalor industry-leveldrivers thatalso influence the levelof trust that
aparticularfirmplacesinitsanalyticaltoolsbuttheywerenotuncoveredinthesedata.Itisalso
possiblethat, throughfurtherexamination,thesedriverswillbeseentorepresentmultiplefacets
oforganizationalcharacteristicsthat,whentakentogether,appearasoneoftheseinfluences.For
example,thelevelofexperiencethatthefirmhaswithanalyticscanalsobeseentobeameasureof
howdeeplythedecision-makersinthefirmunderstandtheunderlyingmathematicsandtechnologies
aswellasthemethodsinvolvedinbuildingtheapplicableanalyticalmodels.Thismodelcanbea
basisforfurtherstudyoftheseandotherdriversoforganizationaltrustinanalyticstools.

Itmustbepointedoutthateventhoughtherewerewidelyvaryinglevelsoftrustplacedinthe
informationprovidedbythevariousanalyticstoolsdiscussedbythestudyparticipants,notoneof
themhadanydistrustintheinformation.Thereisevidenceofagreatdealofprudence,especially
on the part of some organizations, but that does not always equate to a lack of trust or distrust
(Yamagishi,Kikuchi,andKosugi,1999).Simply,prudencestemsfromanunderstandingthatthere
mightbesomeaspectsofthesituationathandthatareyettobeunderstoodandmustbeapproached
withacertainamountofcaution.Likewise,lackoftrustdoesnotequatetodistrust.Whilesome
organizationsmightexhibitalackoftrustinsomeaspectsoftheiranalyticalsuite,thesemisgivings
oftenevaporateinthefaceofincreasedusageandunderstanding.However,distruststemsfromthe
beliefthatthesystemathandiseitherinferiororprovidesincorrectinformationnotassociatedwith
auser’soranorganization’sunfamiliaritywithitsuse.Distrustisamoresystemicandseriousissue,
andtakesamuchgreatereffort,andamuchlongertime,tocure(Baba,1999).

Twoorganizationsinthestudyrespondedtotheimplementationofinnovationbyformingteams
orincreasing,orplanningtoincrease,theirlevelofcollaboration,thusaddressingthesecondresearch
question.Themanufacturingfirmsawanincreaseintheuseofteamsandadecentralizationofdecision-
makingastheavailabilityofself-serviceanalyticsgrew.Theuniversityunderstoodthat,evenatthe
preliminarystagesofanalyticsimplementation,theorganizationwouldbecomemoreteam-oriented
andthattheabilitytotakeonvarioustasksintheteamformatwouldincreasesignificantly.These
organizationalresponseswerenottheresultofmanagerialintent.Rather,theyoccurredbecauseofthe
increasedavailabilityofinformationandthetacitapprovalofmanagement.Theincreasedamountand
qualityoftrustedinformation,coupledwiththeabilitytocreateself-directed,multi-functionalteams,
allowedtheemployeestotackleproblemspreviouslythoughttoodifficult.Withtheseingredients
(increasedinformation,managementapproval,andemployeecollaboration),theseorganizationswill
beabletocreateincrementalinnovation(JonesandHooper,2017).

CONCLUSION

Thisexploratorystudyhasopenedadooronalittle-consideredaspectofdataanalytics.Muchofthe
literatureconcernedwithdataanalyticscentersonthebenefitsofanalyticsintermsoforganizational
performance,costcutting,andmarketingefficiency.However,littlehasbeendonetounderstandhow
wellthesetools,andtheirinformationproducts,aretrustedbytheorganizationsthatadoptthem,
whatfactorsaffectthisleveloftrust,andhowthesetoolsimpactthewaythatdecisionsaremade.
Thereiscertainlymuchmoretobedoneintheseareasofinquiry.Thecurrentstudyisexploratory
andhaslimitedgeneralizability.Futurestudiesshouldexpandtheindustriesexaminedandapply
additionalanalysistoolstoenhanceourunderstandingoftheseissuesandcontinuetheprocessof
understandingwhether,andwhy,thesetoolsaretrustedbytheorganization’sdecision-makers.As
thenumberoforganizationsdependingonanalyticstogainacompetitiveadvantageincreasesand
thetypesofdecisionsthatcanbeassisted,ormadeby,analyticsgrows,weshouldbeawareofhow
theemployeebaseseesthesetoolsandhowwecanbettercoordinatethesetwovaluableassetsto
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createevenmoreeffectiveandefficientorganizations.Theresultsofthisstudyandthosethatfollow
shouldhelporganizations select tools andacquisitionprotocols thatbettermatch the tool to the
organizationalenvironmentaswellasprovideanunderstandingtomanagementthatthetrustgiven
totheresultsofanalyticstoolscanbeimprovedbyunderstandingthevariousrelationshipsdescribed
inthispaperaswellascreatingasubstantialdataculturewithinthefirm.

Thisresearchdidnotreceiveanyspecificgrantfromfundingagenciesinthepublic,commercial,
ornot-for-profitsectors.

Figure 4. Drivers of trust in organizational analytics tools
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