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ABSTRACT

Although organizations recognize the potential of “big data,” implementation of data analytics
processes can consume a considerable amount of resources. The authors propose that when
organizationsareconsideringthiscostlyandoftenriskyinvestment,theyneedasystematicmethod
toevaluatethecostsofdatacollectionassociatedwiththeimplementationofanewdataandanalytics
(D&A)strategyoranexpansionofanexistingeffort.Therefore,inthisarticle,anewdimensionof
bigdataisproposedwhichisincorporatedintoatheoreticallyjustifiedandsystematicmethodfor
quantifyingthecostsandbenefitsofthedatacollectionprocess.Byestimatingtheworthofdata,
organizationscanmoreefficientlyfocusonstreamliningthecollectionofthemostbeneficialdata
andjettisoninglessvaluabledatacollectionefforts.
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INTRoDUCTIoN

Interestindataandanalytics(D&A)bybusiness,healthcare,government,andnumerousotherentities
continuestoincreaseexponentially.Bydefinition,analyticsinvolvesquantitativeand/orqualitative
analysisofdatainanefforttocategorizeandidentifypatternstounveilmeaningfultrends.Italso
encompassesvariousbusinessintelligenceinitiatives(Gartner,2017).Dataandanalyticssupport
decision-makingthroughabetterunderstandingofanorganization’scustomersanditsproducts,as
wellasidentificationofpossibleriskstothefirm(Yaqoobetal.,2016).Theinterestinthisareais
dueinnosmallmeasuretotherecentavailabilityofcomputationalandanalyticaltoolsnecessaryto
store,access,organize,andanalyzesuchmassivetextandimagerydata.Infact,thereisagrowing
interdependencebetweencomputationalmodelinganddataanalytics,whichisnotwithoutunique
technicalchallenges,particularlyintheareasofscienceandengineering(Reed&Dongarra,2015).
Theprominenceof“bigdata”wasmadeevidentinAugust2010whenit,alongwithhealthcareand
nationalsecurity,waspositionedbytheWhiteHouse,OfficeofManagementandBudget(OMB),
and theOfficeofScience&TechnologyPolicy(OSTP)asanationalpriority (Kaisler,Armour,
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Espinosa,&Money,2013).AccordingtoGartner(2017),bigdatais“high-volume,high-velocity
and/orhigh-varietyinformationassetsthatdemandcost-effective,innovativeformsofinformation
processingthatenableenhancedinsight,decisionmaking,andprocessautomation.”

Investmentinbigdataandanalyticscontinuestoincreaserapidly.ArecentForbesarticledeclared
thatworldwide revenues forbusinessanalyticsandbigdatawill increase from$130.1billion in
2016tomorethan$203billionin2020(Press,2017).Suchinvestmentgrowthappearstoreflecta
considerableinterestbyorganizationsofalltypesandsizesinbigdataanddataanalytics.

Withsuchsignificantinvestmentinandcontinuinggrowthofbigdataandanalytics,itisnot
unreasonabletoconcludethatorganizationsbelievethatbigdataandanalyticscanimprovebusiness
performance.Infact,theMITCenterforDigitalBusinesssoughttotestthehypothesisthatdata-driven
organizationswouldgenerallybebetterperformers(McAfee,Brynjolfsson,&Davenport,2012)than
otherorganizations.Theirresultsindicatethatcompaniesinthetopthirdofthoseorganizationsthat
usedata-drivendecisionmakingwereapproximately5%moreproductiveand6%moreprofitable
thantheircompetitors.Suchfindingsdemonstratetheimportanceoftheuseofbigdataanddata
analyticsbycorporations.

Althoughorganizationsrecognizethepotentialof“bigdata,”implementationofdataanalytics
processescanconsumeaconsiderableamountofresources(Raghupathi&Raghupathi,2014).Indeed,
theamountoffinancial investmentandtimeresourcesnecessarytoeffectivelyimplementanew
dataanalyticsinitiativeinanorganizationissignificantlymorethantraditionalanalyticsapproaches
(Raghupathi&Raghupathi,2014).Furthermore,D&Aprojectscanberisky,asGartnerestimates
thattheyfalter60%ofthetime(Carande,Lipinski,&Gusher,2017).

Weproposethatwhenorganizationsareconsideringthiscostlyandriskyinvestment,theyneed
asystematicmethodtoevaluatethecostsofdatacollectionassociatedwiththeimplementationofa
newD&Astrategyoranexpansionofanexistingeffort.Whileanynewprocesswillinvolvetheuse
oforganizationalresources,thisisnotalwayseasilyquantified.Ward,Daniel,andPeppard(2008)
offerwaysofovercomingthedifficultiesofthisquantification,severalofwhicharepertinentand
adaptabletothevaluationmodelpresentedherein:estimationsofdetailedinternalevidence,modeling
orsimulation,andbenchmarkingofexistingcutting-edgeprocessesoffirst-movercorporationsor
comparableprocessesinotherindustries.Inthispaper,weproposeanewdimensionofbigdata
whichweincorporateintoatheoreticallyjustifiedandsystematicmethodforquantifyingthecosts
andbenefitsof thedatacollectionprocess.Suchanapproachwillbringeconomicandeffective
solutionstoimprovebusinessdecisionmaking.

Theremainderofthepaperisorganizedasfollows:first,weproposeanewdimensionofbig
data:valuation.Wethenpresentthesystematicmethodfororganizationstoevaluatethevalueofa
particularD&Ainitiative.Finally,practicalimplicationsofthemethodareoffered.

VALUATIoN

Informationispower.Thethreedimensionsofbigdatahaveoftenbeendefinedasvolume,variety,
andvelocity(Kaisleretal.,2013).Wewillnowdescribeeachoftheextantdimensions.

Volume
Theamountofdataavailablehasgrownexponentiallywith90%ofdataintheworldproducedinless
thanthelastfiveyears(Wu,Zhu,Wu,&Ding,2014).Organizationsaredevelopingwaystoobtain
usefulinformationfromthevolumeofavailabledatatoday.Atthemostbasiclevel,organizations
mustunderstandhowtoworkwiththesizeandvarietyofdataandhowtousethisinformationina
forward-thinkingmanner(Wuetal.,2014).Otherimportantconsiderationsincludeownershipofthe
information,access,collectionandstorageofthedata.Theabilitytoapplyavaluationdimensionto
themanagementofthevolumeofdataandsheernumberofrecordsavailablewillallowforstrategic
decisionmaking.
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