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ABSTRACT

Bigdata(BD)isoneoftheemergingtopicsinthefieldofinformationsystems.Thisarticleutilized
citationandco-citationanalysistoexploreresearcharticlesinthefieldofBDtoexaminethescientific
developmentinthearea.TheresearchdatawasretrievedfromtheWOSdatabasefromtheperiod
between2005andJune2016,whichconsistsof366articles.Inthecitationanalysis,thisarticlerelies
onthedegreecentralityandbetweennesscentralityforidentifying38importantpapersinBD.Inthe
co-citationanalysis,aprincipalcomponentfactoranalysisoftheco-citationmatrixisemployedfor
identifyingsixmajorresearchthemes:foundations,BDapplications,techniquesandtechnologies,
challenges,adoptionandimpactsandliteraturereview.Thisliteraturereviewisoneofthefirststudies
toexaminetheknowledgestructureofBDresearchintheinformationsystemsdisciplinebyusing
evidence-basedanalysismethods.RecommendationsforfutureresearchdirectionsinBDareprovided
basedontheanalysisandresultsofthisstudy.
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1. INTRoDUCTIoN

Bigdatareferstothedeliveryofreal-timeinsightsfordecisionmakingbyanalysinghugeamount
ofstructured,semi-structuredandunstructureddata(ChenandZhang,2014).Ithasfiveessential
characteristics:volume,velocity,variety,veracityandvalue (GandomiandHaider,2015).Since
bigdatacanhelporganizationstocontinuouslyimprovetheirstrategicagilitywhilereducingthe
timeandcomplexityofbusinessoperationstostaycompetitiveintoday’srapidly-changingbusiness
environments(DemirkanandDelen,2013).Therefore,bigdatahasbeentoutedasoneofthemost
promising IT advancements by practitioners and academicians that could fundamentally change
firmmanagers’decisionmakingcapabilities(Nudurupatietal.,2016).Therapiddevelopmentof
bigdatamarketshasattractedmuchattentionfrominformationtechnology(IT)practitionersand
academicians(Fassoetal.,2015).Inrecentyears,severalattemptshavebeenmadetosummarize
existingbigdataresearch,mapitsintellectualstructureandpredictitsfuturedirections.Forexample,
Hashem(2015)reviewedresearcharticlesrelatedtoMapReduceforunderstandingthechallenges
onbigdataprocessingwithMapReduce.PospiechandFelden(2012)provideastate-of-the-artfor
thefunctionaldataprovisioningofbigdata.Wienhofenetal. (2015)usedasystematicmapping
methodtounderstandthecharacteristicsandapplicationsofbigdataandgeneratedfutureresearch
questions.Singhetal.(2015),usedtheanalysismapsforunderstandingthetotalandgrowthoutput,
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authorshipandcountrylevelcollaborationandcontributions,toppublicationsources,thematicand
emergingthemesinbigdata.AkterandWamba(2016)analysedresearchprogressofbigdatain
thee-commercefield.Thesereviewsprovideusefulinformationofcurrentresearchonbigdataand
facilitatetheaccumulationofbigdataknowledge.Itindicatesthataphaseofcriticalintrospection
hasbeguninthebigdatafield.Thiskindofbigdataintrospectionandself-reflectioncouldbeviewed
asasignofmaturityofbigdataresearch.However,therapidgrowthofbigdataresearchrequires
periodicreviewtokeepresearchersuptodate.Theexistingreviewsofbigdataliteraturearemainly
basedonsubjectiveanalysisofexperiencedresearchscholarsinthebigdatafieldandthemodern
bibliometricmethodologyhasnotbeenleveragedtocompensateforhumansubjectivity.Somedegree
ofhumansubjectivityisindispensabletocarryoutreviewofliterature(Wangetal.,2016).Yet,reviews
ofliteraturepurelybasedonsubjectiveanalysismightbeconstrainedbytheirauthors’limitedtime,
energyandcognitivecapacity,andtheirinterpretationoftheliteratureisinevitablyinfluencedby
theirpersonalperspectives(Raghurametal.,2010).Therefore,itispossiblethatseveralimportant
papersareomittedormisinterpretedtofitwiththeauthors’ownresearchinterests(Wangetal.,2016).

Unlikesuchtraditional literaturereviews, in this literaturereviewpapercitation,co-citation,
andmainpathanalysesareusedtoexaminetheintellectualstructureofbigdataresearch.Citation,
co-citation, and main path analyses are bibliometric methods that can validate and complement
judgementsmadebyhumanresearchers(PilkingtonandMeredith,2009).Thesebibliometricmethods
haveadvantagesofbeingobjectiveandquantifiable(Backhausetal.,2011).Theycanalsoprovide
anempiricallyduplicablereviewoftheexistingbigdataresearch.Thesebibliometricmethodsstill
needtointerprettheresultsofthebibliometricanalysisandcannotcompletelyeliminatesubjectivity
(Koseogluetal.,2015).Butthechancesofmakinghumanerrorscanbegreatlyreducedandamore
realisticdepictionofaresearchfieldcanbeproduced(Backhausetal.,2011).Thus,objectivereview
andsubjectivereviewarecomplementarytoeachotherandshouldbeusedtogethertoimprovethe
qualityofbigdataliteraturereviews.Therefore,therearetwogoalsforthisresearchstudy:

• ThefirstgoalistoidentifytheinfluentialpapersofbigdataresearchintheISfield;
• Thesecondgoalistodelineatethethemesthatconstitutetheintellectualstructureofbigdata

researchintheISdisciplineandmaptherelationshipsamongthethemes.
• Further,thispaperprovidesrecommendationsforfutureresearchonavarietyofissuesrelated

tobigdatabasedoncitation/co-citationanalysis.

2. MeTHoDoLoGy

Figure1summarizesthestepsofthisliteraturereviewstudy.Thisstudyemployedseveralmultiple
researchmethodologies,includingcitationanalysis,co-citationanalysis,andsocialnetworkanalysis
(SNA). These research methodologies and the rationale for their use are described in the next
subsection.

2.1. Citation Analysis
Acitationoccurswhenonepapermentionsorreferstoanotherpaperknownasthesourcepaper
(Neruretal.,2008).AsshowninFigure2A,acitationrelationshipexistsbetweenPaperAandPapers
C,DandE.Thecitationanalysiscanprovideinformationontheidentityofpaperswhichmakeand
receivecitationsaswellasinformationonthetotalnumbercitationsthosepapersmakeorreceive
(Jeongetal.,2014).Thecitationanalysiscanbeusedtoidentifysourcepapers,influentialpapers,
andinheritancerelationshipsamongrelatedpapers(Neruretal.,2008).Ithasbeenextensivelyused
toinvestigatetheintellectualstructureofmanydisciplinesofsocialsciencesandnaturalsciences
(Neruretal.,2008).
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