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ABSTRACT

Nowadays,RFIDtechnologyiswidelybeingusedinlibrariesacrosstheworld.Thisstudyisinline
withgloballiteraturepertainingtotheimplementationofRFIDtechnologyinlibrariesandintendsto
exploreandexaminetheperceptionsofemployeesfromtwolibrariesinQatar.Datawascollectedfrom
bothstaffandmanagersusingtwoseparatesurveys.Theperceptionsofbothsetsofemployeeswere
analyzedandcomparedtohighlightthedifferencesinbenefits,drawbacks,andissuesconcerningthe
implementationofRFIDincontrasttobarcode.‘Shelfmanagementofresources,’‘perceivedRFID
contributions,’and‘workplaceefficiency’werethetop3rateddimensionspertainingtotheuseof
RFID.Additionally,‘increasedcustomersatisfaction’wasratedthehighestamongthereasonsasto
whyRFIDisadoptedinlibrariesandthefactthatallnegativedecisiondeterminantsweremoderately
perceivedwhencomparedtothepositiveonesindicatestheoverallpositiveattitudeofmanagersin
theselibrariestowardsRFIDtechnology.Furtherconclusionsandfutureworkareproposedatthe
endofthestudy.

KeywoRDS
Benefits, Challenges, Libraries, Qatar, RFID Technology

1. INTRoDUCTIoN

TheconceptofRadioFrequencyIdentification(RFID)firstcameintoexistenceintheyear1983when
CharlesWaltonwasawardedthefirstpatentassociatedwiththeabbreviationRFID.Sincethen,theuse
ofRFIDtechnologyinmoderndaybusinesshasbecomehighlypopularanditisconsideredtobethe
newestidentificationtechniqueamongallInternetofThings(IoT)technologies(Kadlecetal.2014).

RFID,alsoknownaselectronictag(E-Tag)technology,isanon-contactautomaticidentification
technology. Cheng et al. (2016) state three main characteristics of RFID: it is an automated
identificationandmanagementtechnologybasedonnon-contactdataacquisition;anyamountof
inputcanbefedtherebymeetingthedemandsofcontinuouslygrowingquantityofinformationand
highprocessingspeeds;anditisveryfastinrecognizingtargets.Kantareddyetal.(2017)affirmed
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thatwithitslowcostandlowmaintenancecharacteristics,RFIDhasemergedasanimportantasset
trackingtoolinanumberofindustries.

RFIDwasintroducedinlibrariesastheaftermathofthedevelopmentofcomputertechnology
andmicroelectronics.Thepossibilitytoamalgamatethefunctionsoftwowidelyusedsystems,viz.,
thebarcodeandanti-theftsystems,madeRFIDmoreenticingforlibraries(Timoshenko,2016).Gupta
andMadhusudhan(2017)claimedthatRFIDimplementationinlibraryrelatedservicesmadethe
processesmoreefficientandbenefitedbothlibraryprofessionalsandcustomers,ascomparedtoan
accustomedtechnologysuchasbarcode.Forinstance,staffcanbefreefromperformingmanualtasks
thatareusuallytimeconsumingandcanbeusedtoenhanceuser-servicesinstead(Jadhavetal.,2017).

Duringtheperiod2002-2014,China,withacontributionofover17%,wasleadinginresearch
on“RFIDTechnologyandLibraries”amongallothernationsglobally,followedbyUSA,Japan,
TaiwanandIndia(Singh,Dhawan&Gupta,2016).BarelyanyresearchwasconductedinQatar
regarding thesameasRFIDwas introduced inQatari librariesonly in late2017.Thispaper
aimstobeoneofthefirstresearchpapersonthetopicinQatarthatfocusesonunderstanding
theapplicationofRFIDtechnology,exploringbothitsbenefitsanddrawbacksandreporting
thesuccessofimplementationinthecountry.Astheimplementationofsuchtechnologyisnew
inQatar,itisvitaltounderstanditschallengesandbenefitsanddirectdecision-makerstoward
thebeststrategicalignmentofsuchtechnology.

Thepaperisdividedintotwoparts:first,introducetheconceptofRFIDtechnologyandlink
itwithlibraryapplication,performextensiveliteraturereviewtocomprehendtheadvantagesand
disadvantagesofRFIDapplicationandidentifyethicalissuesconcerningtheprivacyofcustomers
whousethistechnology.Second,theperceptionsoflibraryemployeestowardRFIDimplementation
areexploredbasedonempiricalanalysesandtests.Twosetsofsurveyswereusedtocollectdata
fromstaffandmanagersinthetwolibrariesthatimplementRFIDinQatar.Intheend,thelimitations
faced,andrecommendationsarestatedaspartoftheconclusion.

2. LITeRATURe ReVIew

2.1. RFID overview
RFIDisaformofidentificationtechnologygrowinginubiquityinthelibrarysector.Itsabilityto
identifyobjectsautomaticallywithouttheneedofline-of-sightproximityhashelpedthetechnology
growtremendouslyovertherecentpast(Mishraetal.,2015).Thetechnologyholdsnotableassurance
foramelioratingtheexperienceoflibraryusersandstaff,andpossesseshighpotentialtoincrease
operationalefficiencyinlibraries.

Theconceptofautomaticidentificationimpliestheinputandrecognitionofdata(couldbeRFID
data,magnetic-cards,bar-codes)automaticallythroughtheamalgamationofsoftwareandhardware
withoutanyhumanintervention(Fujisaki,2015).AsfarasRFIDisconcerned,identificationisdone
throughmultiplemethods,themostfrequentlyusedmethodbeingitsassociationwithahumanor
objectthroughtheformofaphysicaltag(Yusof&Saman,2016).

Berek(2016)describedthethreebasicelementsofanRFIDsystemastheRFIDtag(passive,
semi-passiveoractive),RFIDreader(readonlyreaders,writer/readerdevicesorsmart/intelligent
readers)andanti-theftdetectiongates.Eachelementplaysacrucialroleinthefunctioningofthe
systemandadefectinanyoneelementcoulddeemsystemfailure.Theradiotransponderandreceiver,
commonlycalledthetagandreader,transmitinformationoveraradiofrequencyconnectionand
RFIDapplicationsthatusethetransmittedinformationarehostedonserversconnectedtothereader
viawiredorwirelessnetworks(Muthuselvi,2016).

Apassivetaghasnobatteryandoperatesbasedontheradioenergytransmittedbyareader,
whileasemi-passivetagisbattery-assistedandanactivetagisentirelyrunbyanexternalpower
source(Jain&Krishna,2014).Alwadi,KilbyandGawanmeh(2017)claimedthatthemostcommonly
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usedRFIDtagsinlibrarysystemsaretheultra-highfrequency(UHF)passivetagsastheypresent
thelowestunitcostandarepreferredforbulkapplications.TheUHFbandhasafrequencyrangeof
860-930MHz,apassivereadrangeof3metresandiswidelyusedinlibrarybooktracking,supply
chaintrackingandwarehousemanagement.

RFID readers can be categorized as fixed readers such as those mounted on the doors
of libraries,ormovable readerssuchashand readers.Available invariousshapesandsizes,
thesereadershavemultipleoperationalfrequenciesandofferawiderangeoffeatures.Certain
readerspossesstheirownprocessingpower,internalmemoryandalsoprovidewirelessnetwork
connectivity(Ghate&Patil,2017).

Theanti-theftdetectiongatesequippedwithelectronicarticlesurveillance(EAS)areplacedin
entrancesandarecriticalinanykindoftheftprotectionsystem.Inthecaseoflibraries,thegatealso
actsasareaderdevicethatdetectsEASarmedRFIDtagsandtriggersaudioandvisualalarms.Like
anyreader,thesegatesrecordpatroncount,supportremotemonitoringandparametersettingsand
supportreadandwriteofRFIDtagdatawhilepassingthrough(Vishwakarma&Yadav,2014).Once
RFIDtagscomewithinarelativelycloseproximityoftheRFIDreader,asignalistransmittedbythe
readerthatexaminesthetags.Uponreceivingthesignal,thetagsrespondwithuniqueserialnumbers
throughwhichtheyareidentified.Thereaderthencapturesthesesignalsandtransmitsitthehost
computersoftwaresystemforprocessingthedata(Lietal.,2016).Guoetal.(2014)claimedthatas
UHF-RFIDtechnologyisdeveloping,moreandmoreacademiclibrarieshavenoticeditsdevelopment
potentialandbegunimplementingitwidely.Theauthorsopinedthatunifieddatamodelstandards
needtobedevelopedbyinternationalbodiestostandardizeoperationsandhelporganizethemarket.

With agrowingmarket forRFID technology in libraries, the InternationalOrganization for
Standardization(ISO)establishedastandard(ISO28560-1:2014)thatspecifiesamodelfortheuse
ofRFIDtagsonalltypeofmaterialsusedbylibraries,whethernational,public,academic,corporate,
special or school libraries. The standard offers a framework “to ensure interoperability between
librariesthatexchangelibraryitemswithRFIDtags,thefreedomofthelibrarytoacquireorrenew
equipmentorlibraryitemsfromdifferentvendors,andinteroperabilityofasingleRFIDapplication
fromthevendor’sperspective”.

2.2. RFID’s Advantages in Libraries
Beforeimplementinganynewtechnology,itisvitaltounderstandtheprosandconsofthetechnology.
PreviousresearcheshaveresultedinnumerousbenefitsforimplementingRFIDtechnologyinlibraries.
Theseadvantagesdependonthenatureofthelibrary,sizeintermsofareaoccupied,amountofstaff
employedandtheaveragenumberofcustomers.

Yusof and Saman (2016) studied the perceived benefits of adopting RFID in libraries and
categorizedtheirfindingsinfourcategories:fasttracking,efficientshelfmanagementservice,efficient
shelfserviceandimprovedsecuritylevels.Fasttrackingincludesfindingbooksfaster,scanningbooks
efficiently,trackinginventoryandefficientlylocatingandmanaginglibrarymaterial(Kulbhaiyya&
Bhuyar,2016).Efficientshelfmanagementservicerelatestotheabilitytohandlelargevolumesof
books,automatedhandlingofmaterialandhigherspeedsinmanaginginventory(Sahoo&Sharma,
2015).Automationcouldbeaccomplishedbyusingrobots,conveyorsandsortingsystemstomove
materialsandcategoricallysortthem,thusreducingthetimetakenbystaffforre-shelving(Hasan,
2014).Self-serviceforborrowingandreturningbooks(Sigwald,2016),fastercirculation,expedited
processesandtheabilitytosupportenquiries,reservationsandintegrationwithinformationsystems
andanti-virusprotectionarefewcharacteristicsofefficientshelfservice.

Gopinath(2017)suggestedasignificantadvantageoftheself-checksystemisthatlibraryusers
candropoffbooksduringnon-workinghoursofthelibrary,thusmakingitmoreconvenientforboth
parties.Securitylevelsareimprovedthroughtheuseofanti-theftdetectiongates,therebyeliminating
theneedofhumansecuritypersonnelandCCTVcamerafootage.Ali(2017)assertedthattechnology
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systemslikeRFIDrenderusefulinidentifyingsecuritypatternsandensuringeffectivenessofsecurity
measuresintheprotectionoflibrarymaterial.

RFIDhasseveraladvantagesoverbarcode.Forinstance,inthecaseofbarcodes,adirectline
ofsightisrequiredalongwithhumaninterventiontoscanthebarcode,whichisnotthesameinthe
caseofRFID(Khoretal.,2015).Barcodesdonotpossessread/writememory,scanningandreading
istimeconsumingasithappensonebyone,directvisibilityisimportant,ithasalesserreadrange
andcanaccommodatelimiteddata,thepresenceofanobstacleinthelineofsightorexternalfactors
suchasmoisture,dirtandabrasioncanimpairthereadabilityofthebarcode(Vimalrajetal.,2015).
RFIDtechnologyeasilyovercomesalltheseissuesandenhancestheefficiencyofthesystemtoagreat
extent.OtheradvantagesidentifiedbyRoperetal.(2015)includehighdatacapacity,theoptionof
reusingtags,higherdurability,continuoustrackingandautomaticdatarecording,inventorycounting
andinventoryreordering.Intermsofnon-technicaladvantages,HassanandHussein(2017)claimed
thatRFIDismorereliableandeconomical,anditreducesthecostandeffortrequiredincarryingout
day-to-dayoperationsinthelibrary.

2.3. RFID’s Disadvantages in Libraries
AlbeitRFIDhasseveraladvantages,thetechnologycomeswithcertaindrawbacks.Thesedownsides
tothetechnologycouldavertlibrariesfromimplementingitregardlessthebenefitsitoffers.Along
withtheadvantagesofRFID,YusofandSaman(2016)alsostudiedtheperceiveddisadvantages
ofadoptingRFIDinlibraries.Theauthorsdefinedsixmainbarriers:ineffectiveness,interference,
standardization,cost,privacy&securityandtechnologyintegration.

Along with the advantages of RFID, Yusof and Saman (2016) also studied the perceived
disadvantagesofadoptingRFIDinlibraries.Theauthorsdefinedsixmainbarriers:ineffectiveness,
interference,standardization,cost,privacy&securityandtechnologyintegration.Ineffectiveness
attributestocompatibilityissuesbetweenthetagsandreaders,theavailabilityofadequatehardware
andfrequencyranges.Interferencereferstoenvironmentalandsituationalfactorssuchasdisturbances
causedduetothepresenceofmetalormist,highmoisturelevelsintheatmosphere,incorrectantenna
positioning,orwhenthereismoredistancebetweenthetagandreader(Abu-Shanab&Yamin,2014).
Readercollisionduetocoverageoverlapandthepossibilityofotherelectronicitemsgettingaffected
duetotransmissionfromthereader/securitygatesalsoresultininterferenceproblems.Forexample,
iftwousersarecheckingoutatthesametimeandarestandingveryclosetoeachotherthereader
mightdetectthetagsofbooksofthewrongperson(Mehrjerdi,2011).

Standardizationisdifficultbecauselibrarymaterialsandequipmentneedtobealignedwith
RFID systems depending on the varying operational standards and regulations in each country
(Singh&Mahajan,2014a).AmajorchallengewithimplementingRFIDinlibrariesisthehighcost
associatedwithit(Singh&Mahajan,2014b).Incomparisontoitscounterpartbarcodes,settingup
anRFIDsystemismuchcostlierandhencegoodqualitytagsmustbeusedtoavoidfrequentremoval
ofexposedtags.AnothermajorconcernisprivacysinceRFIDreadersarecapableofdetectingall
kindsof customer and employee activities includingbrowsing, reading andother actions.Other
disadvantagesincludedifficultyinintegratingexistinglibrarysystemswithRFIDandthelackof
knowledgeamongemployeesindealingwithoperationalproblemsduringday-to-dayactivities.

Vulnerabilitytocompromiseisamajorconcern.RFIDsystemscanbecompromisedbyeither
placingtwoitemsagainsteachotherinsuchawaythatonetagoverlaystheother,orwrappingthe
tagwithhouseholdfoiltoblocktheradiosignaltransmission(Singh&Mahajan,2014a;Sahoo&
Sharma,2015).Moreover,RFIDtagsaretypicallyaffixedtotheinnersideofthebackcoverofbooks
whichcanberemovedeasily(Rathee&Kaushik,2011).

Chelliah,Sood,andScholfield(2015)claimedthatariskassociatedtotheimplementationof
RFIDinanacademiclibraryisthecostlyindigenizationorcustomizationofexistingtechnologyto
suittheacademiccontext.Universityofficialswillhavetoworkonvariouscustomizationinitiatives
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toensureeffectiveness.Howevernotallacademicinstitutionsmayhavethehigh-calibertechnical
staffrequiredforthistohappen,therebyincreasingcoststhroughoutsourcedtechnicalassistance.

RFIDintegratedself-servicestationsenableuserstosavetimebyskippinglongqueuesatthe
manuallyoperatedservicedesks.However,iftheseserviceterminalsarecomplicatedtouseandtake
longertoprocessrequests,itmighthaveanegativeimpactontheattitudeofuserstherebyadversely
affectinguserexperience(Kapooretal.,2014).Lackofawarenessaboutthesystemasitisrelatively
newinthecountrycouldaffectthecomfortlevelsofusers.Thusatleastforthefirstfewtimesexisting
usersshouldbeencouragedtoinvolveandunderstandthefunctionsofthenewsystem.

2.4. The ethical Aspect of RFID Usage
Duringthepastdecade,theimplementationofRFIDtechnologiesbynumerouskindsoforganizations
indifferentsectors,particularlyinthecaseoflibraries,hasraisedmanyethicalissues.Theadoption
ofRFIDledinterestgroups,professionalassociationsandrelatedlegislativeentitiestoconfrontthese
issuesbycreatingalternatesolutionsinordertoprotectrightsofindividualsandorganizations,as
wellastheenvironment.

Asdiscussedintheprevioussection,anegativeaspectofthistechnologyistheissueconcerning
privacyofindividuals.HuandHarris(2016)claimedthateconomicbenefitsmaybesidelineddueto
social,securityandprivacyconcernsassomecustomersreferredtoRFIDtechnologyasa“spyware.”
Theauthorsalsodiscussedconcernsrelatedtotheenvironmentsuchaselectromagneticradiationin
theworkplaceandcontaminationofRFIDtags.

In general, the issue of invading individuals’ privacy can adversely affect library users’
decisions if they feel that their locationcanbe trackedor information regarding thevarious
activitiesperformedbythemisunderthepossessionoflibraryauthorities,orevenworse,athird
party.Fergusonetal.(2015)recommendedinparticularthatlibrariesadoptthe‘Precautionary
Principle’laidoutbytheLibraryTechnologyandPrivacyAdvisoryCommitteeofSanFrancisco
PublicLibraryinordertotacklethisissue.

Withrespecttoathird-partycollectingdataillegally,Al-SebaeandAbu-Shanab(2015)suggested
that libraries could use random numbers or timestamps to prevent tracking of user’s location
information,andproducechangingvaluestopreventattackersfromaccessingsignificantdataeven
iftheyacquiredit.Pratt&Zhong(2016)furtherassertedthatdenyingthirdparties’accesstodatais
nottheonlywaydatacanbesecured.Dataconfidentialitycanbemaintainediftransmissionoccurs
withoutathirdpartybeingabletointerpretthedata,suchasthroughtheuseofencryption.

According toTurri,Smith,andKopp(2017), regulatoryeffortswerecarriedoutbyvarious
consortiumstomanageprivacyissuesintheUnitedStates,Canada,JapanandtheEuropeanUnion.
Forinstance,theseeffortsresultedindevelopingtheguidelinesandlawsthatderivedfromtheFIP
(FairInformationPractices)toprotectindividualsprivacythroughseveralpracticeslikeconsumer
education,limitingdatacollection,preventingtrackingbehaviorwithoutconsent,ensuringanonymity
andprovidingtimelinefordataexpiration.

Assessing benefits and ethical challenges of implementing RFID technology becomes
significant in many fields. There is no doubt that decision makers should consider trade-
offs,becausethereisnofixedformulatosolveethicaldilemmaoptimally.Inageneralcase,
citizenscannotrefusetoprovidedataifrequiredbythegovernment,andthedatacollected
byagovernmentagencywouldofferseriousthreatsifsharedamongthirdparties(Hossain
& Dwivedi, 2014). Therefore, ethical issues need to be evaluated carefully from different
aspects to guide organizational behaviors toward morally accepted actions. To address
ethical issues, worldwide legislative organizations and professional association like the
InternationalFederationofLibraryAssociation(IFLA)playedamajorroletoinformulating
rulesandstandardstoprotectpatrons’privacyandtoenableorganizationstoutilizefromsuch
technologiesinanappropriateway.
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3. ReSeARCH MeTHoDoLoGy

ThispaperisfocusedonoutliningtheenvironmentofRFIDtechnologyandtheissuesfacedwith
itsimplementationinlibraries.Withanextensiveliteraturereviewtosolidifytheunderstandingof
RFIDimplementationinlibrariesalongwithitsadvantages,disadvantagesandethicalimplications,
thestudyaimstoexploretheviewsofemployeesandmanagerswhoutilizethistechnologyonadaily
basis.Thiswillbeaccomplishedbyansweringthefollowingquestions:

• WhataretheprosandconsofutilizingRFIDtechnologyinlibraries?
• Whatarethedriversthatinfluencethedecisiontoadoptsuchtechnology?
• Isthereadifferenceinopinionbetweentheperceptionsofemployeesandmanagerswithregards

toRFIDimplementationinlibraries?

Throughthistypeofexploratoryresearch,theresearchmethodologyfocussesonansweringthe
researchquestionsinadescriptivemannerwithouthavingtotestspecifichypotheses.

3.1. Context of the Study
The research focused on data collected from two libraries in Qatar: the Qatar National Library
(QNL)andthelibraryatQatarUniversity(QULibrary).QatarNationalLibrary’sprimarypurpose
is tocollectandpreservethecountry’snationalheritagethroughrecordedhistoryandmakethis
informationavailableforallwhoseektolearnmoreaboutthecountry.Apartfrombeingaprominent
figureinexhibitingthecountry’sheritagethroughbooksandotherfull-textonlineresources,QNL
alsofostersandpromotesglobalinsightintothecultureandhistoryoftheGulfregion.Thelibrary
hasmorethanonemillionbooks,morethan500,000e-books,newspapers,periodicalsandspecial
collectionsavailabletoallQatariresidentswithequalaccess.Beingapubliclibrary,QNLseeksto
empowerindividualsandpromotelife-longlearningandknowledgetransferbyprovidingsupportto
students,researchesandthegeneralpublic.

QatarUniversity(QU)libraryispartoftheuniversitythatprovideshighqualityinformationto
allmembersoftheQUcommunity.Theuniversitycomprisesof9schoolsalllocatedwithinthesame
campusinDoha.Thelibraryhasanextensivecollectionofbooksinbothprintanddigitalformat.In
additiontothevastcollectionavailable,thelibrarysubscribestoscholarlydatabasesinallrelevant
areasofstudywithinthedifferentschoolsintheuniversitysoastoequipstudentsandstaffwiththe
requiredinformationtoconductindepthresearchandself-development.

3.2. Survey Used
Thisstudyutilizedasurveythatwasdistributedtoemployeesofthetwolibrariesasrespondents.
Theselibrarieshavebeenselectedsincetheyaretheonlytwolibrarieswithinthecountrythathave
implementedRFIDtechnology.TwoseparatesurveysaddressingkeyaspectsofRFIDimplementation
weredevelopedanddistributedtoemployeesoftheaforementionedlibraries,bothstaffandmanagers,
inordertocollectdata.ThefirstsurveyaddressedtheperceptionsofemployeesregardingRFID
utilizationandthesecondsurveyaddressedspecificissuesrelatedtoRFIDimplementationinaddition
toexploringperceptionsofmanagerswithrespecttoRFIDutilizationinlibraries.Thedatacollected
frombothsetsofsurveyswerecomparedandanalyzedtoaddresstheresearchquestionsstatedabove.
Thesurveywasdevelopedbytheresearchersbasedonextensivereviewofliterature.Thefirstsurvey
wasdistributedtoemployees(non-managerial)inbothlibraries,andthesecondsurveywasdistributed
onlytomanagersinbothlibraries.

Theemployees’surveyconsistedofthreesections;anintroduction,demographicsofthesample
andatotalof31itemsmeasuringthe5mainvariablesrelatedtotheperceptionsofemployeeswith
respecttothecontributionsofRFIDtechnologyinlibraries.Themanagers’surveyincludedthesame
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threesectionsusedintheemployees’survey,andafourthsectionwhichmeasured10positiveand5
negativefactorsthatinfluencethedecisiontoimplementRFIDinlibraries.

Section3inbothsurveyswhichincludedtheitemsmeasuringthe5mainvariablesconcerning
contributionofRFIDwasmeasuredusinga5-pointLikertscale(1=stronglydisagree,2=somewhat
disagree,3=neitheragreenordisagree,4=somewhatagree,5=stronglyagree).Section4ofthe
managers’surveywhichincludedpositiveandnegativefactorsinfluencingdecisionstoimplement
RFIDwasalsomeasuredusinga5-pointLikertscale,butwithdifferentinterpretations(1=notat
allimportant,2=slightlyimportant,3=moderatelyimportant,4=veryimportant,5=extremely
important).Finally,thecommonpracticeinsocialsciencesforthe5-pointLikertscalesconsidersa
meanrangingbetween1-2.33aslowmean,2.33-3.66asmoderate,and3.66-5ashigh.

3.3. Sample of the Study
In order to collect information for the study, the surveys were distributed to all employees and
managerswhoworkdirectlyorindirectlywiththeRFIDtechnologyinstalledinthetwolibraries.A
totalof17surveys(12employeesand5managers)werecollectedfromQatarNationalLibraryand
atotalof11surveys(9employeesand2managers)werecollectedfromQatarUniversityLibrary.
ThedemographicsofthesampleareshowninTable1.

4. DATA ANALySIS AND DISCUSSIoN

Ourliteraturereviewreachedasetoffactorsthatdemonstratetheoverallstatusoftheuseof
RFIDinlibraries.Theitemsusedinthesurveyrepresentsthefactorscontributingtofivemajor
dimensionsthatdescribethestatusofthestudy.Thisstudytriedtoanswertheresearchquestion
usingasetofstatementsthatdescribehowsubjectsperceivedtheuseofRFIDinlibraries.Itis
importanttofirstestimatethemeansandstandarddeviationsofthesetofitemsconstitutingthe
fivedimensions.Thefollowingtablesdepictthat.Inthediscussionaroundthestatusofascale
value,socialsciencesresearchadoptedthefollowingclassificationtoevaluatetheagreement/
disagreementwiththeitemwhenusinga5-pointLikertscale:valuesfrom1-2.333areconsidered
low,valuesfrom2.333-3.666areconsideredmoderate,andvaluesfrom3.666and5areconsidered
high(Hammouri&Abu-Shanab,2018).

Table 1. Sample demographics

Demographic Factor
Qatar National Library Qatar University Library

Total
Employees Managers Employees Managers

Gender:

  •Male
  •Female

7
5

2
3

1
7

1
1

11
16

Age:

  •Lessthan20years
  •20–40years
  •Morethan40years

0
7
5

0
2
3

0
6
2

0
0
2

0
15
12

Work Experience:

  •Lessthan5years
  •5-15years
  •Morethan15years

1
7
4

0
1
4

1
7
0

0
1
1

2
16
9

Note: Only one survey did not include demographic information
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4.1. RFID Use Dimensions
ThedatainTable2indicatesthatallstatementswereperceivedhighlyexceptthelastthree(negative
ones).ThehighvaluesupportstheutilityofRFIDuseintrackingandmaintainingsecurityofarticles
andusers.Still,wheninspectingthenegativeitems,wecanseethatsubjectsdidnotextremelyobject,
butdidnotagree.Consideringthatsuchmeanisanaccurateconsensusofsubjectsaroundtheitems,
theyproclaimedthattheirperceptionsofprivacy,interruptions,andcoveragemightbedoubtful.The
lastthreeitemscanbesecuredbyraisingawarenessregardingsuchissueanddemonstratingtousers
thetechniquesusedtoprotectprivacy,andpreventsuchinterruptionstohappen.

Toaccommodatethenegativelystateditems,werecodedthemtoestimatethetotalmeanofthe
dimension.Thevalueswerereplacedaccordingtothefollowingscheme:1→5,2→4,3→3,4→
2,and5→1.Thehighestitemmeanwas4.36(TS4-withthehighestconsensusamongsubjects
(basedonthestandarddeviationvalue,0.687).Subjectsassertedthehighsecuritycontainedinthe
RFIDsystems.Ontheotherhand, the lowest itemwasTS5(Mean=2.82,negative,andahigh
standarddeviation).Suchstandarddeviationmightindicatealimitationregardingthemixofnegative/
positiveitems.

After this step,weestimated the totalmeanof the items included in the surveyundereach
dimension(example, themeanofTSdimensionincludedthemeanof thefollowingitems:TS1-
TS7).TheestimatesareshowninTable7,wherethefirst-dimensionmeanwasinthetopmoderate
category(TSmean=3.648).Table7estimatesofthestandarddeviationshowthatallofthemwere
lowinvalue,whichmakessenseafterrecodingthenegativevaluesandestimatingthetotalmeans
(reducingtheeffectofmixing+ve/-veitems).

Theseconddimensionanalyzedwastheshelfmanagementofresources(SM,showninTable
3),whereallitemsdemonstratedahighagreementwiththestatementposted.Allmeanvalueswere
above4.2,withsmallstandarddeviation(moreconsensusontheagreement).Theoveralldimension
meanwas4.405,whichindicatestheextremeagreementwiththeitemstatementsandthecontribution
ofRFIDtotheresourcemanagement.

UsingRFIDisknownformanagingresources,whilepreviousresearchindicatedthatitimproves
efficiencybasedonitscontributiontowardlessloadonstaffbecauseofself-lending,fastertransaction,
andbookdrop-off.Ourdataindicatedahighperceptionregardingallitemsexceptfordecreasingthe
numberofemployees(WE4-moderate).Ontheotherhand,theonlynegativeitem(WE7)yieldeda
lowestimate,whichmeansadisagreementbutinamoderatelevel.Itisimportanttorealizethatboth
items(WE4&WE7)arerelatedtojobloss.Itlookslikeemployeesarenotfeelingthreatenedbythe
implementationofRFID,butnottotheextentofperceivingithighlysafeontheirjobs.

Table4showsthedatadescribed.Itisalsoimportanttocommentonstandarddeviation,where
forthethirdfactor,moderatelyperceiveditemsareassociatedwiththehigheststandarddeviations,

Table 2. Item descriptive statistics for the Tracking and Security (TS)

Code Item Description Min Max Mean Std. Dev.

TS1 RFIDtagsonbooks,DVDsetc.canbetrackedeasily 1 5 4.14 1.008

TS2 AdirectlineofsightisnotrequiredtodetectRFIDtags 1 5 3.86 1.145

TS3 Protectlibrarymaterialfromtheftanddamage 2 5 4.14 0.891

TS4 InformationsecurityisbetterwithRFID 3 5 4.36 0.678

TS5 RFIDrisksprivacyofcustomers* 1 5 2.82 1.156

TS6 Presenceofmetalscancauseinterference* 1 5 3.11 1.066

TS7 Readercollisionduetocoverageoverlap* 1 5 3.04 1.319

*. Statement in negative direction N=28
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whichindicatesadisputeamongoursample.Theoverallmeanofthedimension(WEmean=4.168)
indicatesthatthestudysubjectshighlyperceivedthecontributionsofRFIDtotheworkplaceefficiency
(withalowstandarddeviation=0.507).

ThecostofRFIDtagspreventedmanyindustriesfromusingthem.Itisimportanttorealizea
valuefromusingRFIDtagsasitisnotlogicaltotaganitemworthlessthanadollarwithatagsimilar
toitsmonetaryvalue,especiallywhenyoucannotinmanycasescollectbackthetagsandreuse
them.Tagslongevityrepresentssuchconcept,wherethemoreyouusethetag,themoreitbecome
cost-effective.Table5showsourselecteditemsforthisdimension,wheremeansvaluesarelower
thanexpectedandallinthemoderatelevelexceptforPL3(datacapacityrelated).Itlookslikeour
subjectsperceiveRFIDtagstobereusable,durable,andhealthybutinamoderatelevel.Allstandard
deviationswereabove1,whichalignswithourpreviousclaim.TheoverallmeanofPLwas3.336
(readersneedtonotethatthisisatransformedmean,whichcorrespondstoapositiveperspective).

BeforediscussinghowlibrariesdecideonadoptingRFIDornot,andthefactorsinfluencingsuch
decision,weneedtofocusmoreonthecontributionofRFID.Table6listssixmajorcontributions
toRFIDrelatedtooperations,andcustomerinteractions.Itwasimportanttoasksubjectsabout
thecontributionsofRFIDtagsregardlessofthereasonsthatinfluencedtheirdecisiontoadopt
suchtechnology.Allitemswerehighlyperceivedwithmeanvaluesmorethan3.93,andvarying
standarddeviations.Thehighestvalueforstandarddeviationwasnotthelowestmean(PC4-related
tothebalancebetweenbenefitsanddrawbacks.)Thehighlyperceiveditemswereclosetoeach

Table 3. Item descriptive statistics for the Shelf Management of resources (SM)

Code Item Description Min Max Mean Std. Dev.

SM1 Betterinventorycontrol 3 5 4.61 0.567

SM2 Managingmaterialonshelvesmoreefficiently 3 5 4.54 0.576

SM3 Reducepercentageofmaterialloss 3 5 4.32 0.723

SM4 Makemoreinformationavailable 2 5 4.21 0.876

SM5 Abilitytosupportenquiries,reservationsand
integrationwithinformationsystems 3 5 4.25 0.752

SM6 RFIDenhancesautomationwithinthelibrary 3 5 4.50 0.745

N=28

Table 4. Item descriptive statistics for the Workplace Efficiency (WE)

Code Item Description Min Max Mean Std. Dev.

WE1 RFIDenablesself-serviceforborrowingandreturning
books 2 5 4.50 0.694

WE2 Bookdrop-offduringnon-workinghoursoflibrary 2 5 4.32 0.819

WE3 Reducedworkload(repetitivetasks)oflibrarystaff 2 5 4.36 0.826

WE4 Decreasethenumberofemployeesneeded 2 5 3.57 0.920

WE5 CanlendmorethanoneitemwithRFID 3 5 4.46 0.744

WE6 WithRFID,borrowingandreturningisfasterandmore
accurate 3 5 4.61 0.567

WE7 RFIDimplementationcanleadtolossofjobfor
employees* 1 5 2.64 1.367

*. Statement in negative direction N=28
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otherinmeanvalues(PC1,PC2,PC3,PC6(rangedfrom4.29-4.36)).Theoverallcontributionsof
RFIDtechnologyinlibrariesarehighlyperceivedbysubjects,wherethemeanvaluewas4.208
(standarddeviation=0.707).

4.2. why Adopt RFID Technology
TheprevioussectiondiscussedhowoursamplereactedtowardsthemajordimensionsofRFIDusein
libraries.Thedecisiontoadoptsuchtechnologyisrelatedtolibrarymanagersmorethanemployees.
Basedonthatweusedanextendedsurveyformanagers,wheretwoextrasectionstargetedthepositive
andnegative influencersofRFID.The first section included10positivedrivers that influenced
managerswhendecidingtoadoptRFIDtechnology.Managers’perceptionsalsofolloweda5-point

Table 6. Item descriptive statistics for the Perceived RFID Contributions (PC)

Code Item Description Min Max Mean Std. Dev.

PC1 RFIDpositivelycontributestothelibraryoperations 3 5 4.32 0.723

PC2 RFIDtechnologyaddedgreatvaluetoouroperations 3 5 4.29 0.713

PC3 Workismoreeasierandbetterwiththeimplementation
ofRFID 3 5 4.36 0.731

PC4 RFIDbenefitsexceeditsdrawbacks 1 5 4.00 1.122

PC5 RFIDimplementationhasenhancedeffectivecustomer
interaction 1 5 3.93 0.858

PC6 Overall,IamsatisfiedwiththeusageofRFIDinthelibrary 2 5 4.36 0.951

N=28

Table 7. Variable descriptive statistics (means of all included items)

Code Variable Description Minimum Maximum Mean Std. Dev.

TS Tracking&Security(TS) 2.286 4.571 3.648 0.527

SM ShelfManagementofResources(SM) 3.167 5 4.405 0.573

WE WorkplaceEfficiency(WE) 3 5 4.168 0.507

PL PerceivedLongevity(PL) 1.6 4.6 3.336 0.673

PC PerceivedRFIDContributions(PC) 2.167 5 4.208 0.707

Table 5. Item descriptive statistics for the Perceived Longevity (PL)

Code Item Description Min Max Mean Std. Dev.

PL1 RFIDtagsarereusable 1 5 2.64 1.367

PL2 Highdurability 1 5 3.46 1.105

PL3 Highdatacapacity 1 5 3.75 1.206

PL4 RFIDcancausehealthproblems* 1 5 2.32 1.188

PL5 Varyingoperationalstandardsandregulationsin
eachcountrymakestandardizationdifficult* 1 5 2.86 1.008

*. Statement in negative direction N=28
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Likertscalebutrangingfrom“notatallimportant”to“extremelyimportant”.Table8showsthe
resultsofthepositivedecisiondeterminants(PDD).

Al items showed high perceptions, where subjects indicated that all items were extremely
importantwhendecidingtoadoptRFIDtechnology.Theresponseswerecollectedfromthemanagers’
survey (only7 in total),whichmakes thevariationbetween responsesmoredifficult tocapture.
Thus, we can see that Table 8 included more than one similar mean value. Still, ranking them
mightdemonstrateabetterimageofsuchdecision.Fourgraduatedcolorswereusedinthetableto
demonstratethedifferences.

Themostinfluentialitemwasrelatedtocustomersatisfaction,whiletwoitemswerethelowest
(PDD2-tostayupdatedwiththelatesttechnology&PDD5-toimproveworkefficiencyandaccuracy).
Itisalsoimportanttonotethatallitemspossessedaminimumvalueof3,andamaximumvalueof
5.Finally,wecanseethatallstandarddeviationsarelessthanone.

Thelastsegmentofourdatacollectionisthenegativesetofitemsthatwouldinfluencethedecision
toadoptRFIDtechnology.Table8indicatesthatallitemsweremoderatelyperceived(moderately
importantinthedecision).Suchresultindicates(whencomparedtothepositiveones)theoverall
positiveattitudetowardsRFIDtechnology.Table9depictsthedatarelatedtoNDD.

Table 8. Item descriptive statistics for the Positive Decision Determinants (PDD)

Code Item Description Min Max Mean Std. 
Dev.

PDD1 Wideinternationaluse 3 5 4.00 0.816

PDD2 Tostayupdatedwithlatesttechnologyinthemarket 3 5 3.86 0.900

PDD3 Solveproblemsrelatedtocustomerservice 3 5 4.00 0.816

PDD4 Savetimeandeffortofemployees 3 5 4.00 0.577

PDD5 Improvedworkefficiencyandaccuracy 3 5 3.86 0.690

PDD6 Improveddecisionmaking 3 5 4.00 0.577

PDD7 Protectlibrarymaterialfromdamageandmisuse 3 5 4.14 0.690

PDD8 Increasedsafetyandsecurity 3 5 4.14 0.900

PDD9 Implementationandusagearerelativelyeasy 3 5 4.14 0.900

PDD10 Increasedcustomersatisfaction 3 5 4.29 0.756

PDD Overall - Positive Decision determinants (PDD) 3 4.8 4.043 0.665

N=7

Table 9. Item descriptive statistics for the Negative Decision Determinants (NDD)

Code Item Description Min Max Mean Std. 
Dev.

NDD1 RFIDtechnologyhasbadhealthinfluence* 2 5 3.14 1.069

NDD2 Highcostcomparedtoothermethods* 3 4 3.29 0.488

NDD3 Negativeinfluenceonprivacyofinformation* 2 4 2.71 0.756

NDD4 RFIDtechnologyincreasesunemploymentrates* 2 3 2.71 0.488

NDD5 VulnerabilitytocompromiseRFIDtags* 2 3 2.57 0.535

NDD Negative Decision determinants (PDD) 2.2 3.6 2.886 0.540

*. Statement in negative direction N=7
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4.3. Different Perceptions
Thisstudytriedtoutilizethedatacollectedandtrytoexploreifanydifferencesareaccountedtocertain
category.Thedifferencescanbeestimatedforsimilaritems/variables.Suchargumentisvalidonly
ontheemployees’surveysections.WeconductedanANOVAtesttocomparethemeansofdifferent
categoriesofrespondents.TheANOVAtestwasfirstdoneonthreecategories(position,genderand
age)toseeifanydifferencesexist.TheresultsshowninTable10indicatethatallmeancomparisons
yieldedinsignificantresultsexceptinonecase(TSmeandifferencewithrespecttoposition).The
estimatedmeanforemployees=3.597,andmanagers=3.625,indicatehigherperceptionsofsecurity
andtrackingdimensionsformanagersthanemployees.Suchmeansrepresentmoderateperceptions
butattheupperedge.Asimilartestwasdoneforexperienceinadditiontothethreecategoriesand
nosignificantresultswereestimated.Thetestresultsdidnotrequireextraposthocanalysisasall
resultswereinsignificant.

5. CoNCLUSIoN AND FUTURe woRK

Thisstudyutilizedasurveyasthemajortooltoanswerthreeresearchquestionsrelatedtotheuseof
RFIDinlibrariesinQatar.Thesurveyprobedperceptionsofmanagersandemployeesworkingin
QNLandthelibraryofQU.Theiropinionsandreflectionsonthesurveyformulatedourimageof
suchexperience(usingRFIDtechnologyinlibraries).Thefirstresearchquestionisrelatedtothepros
andconsofusingRFIDtechnologyinlibraries.Theanswertothisquestioncomesfromanalyzing
fivedimensionsofRFIDuse,namely–Tracking&Security(TS),ShelfManagementofResources
(SM),WorkplaceEfficiency(WE),PerceivedLongevity(PL)andPerceivedRFIDContributions
(PC).WhileTSandPLwereratedmoderately,theremainingthreeSM,WEandPCweregivena
highratingpertainingtotheuseofRFID.

Thesecondresearchquestionfocusedonthedriversthatmanagersfeelimportantwhenadopting
RFIDtechnologiesinthelibraries.Thispartutilizedonlymanagers’sampleandlisted10positive
driversand5negativedrivers.Alldriverslistedwereconsideredtobehighlyimportantwith‘Increased
CustomerSatisfaction’beingratedthemostinfluentialofthemall.Moreover,eachofthe5negative
driverswereperceivedtobemoderatelyimportantinthedecidingwhetherornottoadoptRFID.This
showsanoverallpositiveattitudetowardsRFIDtechnology.Resultsalsoindicatedasupportforthe
listbyoursampleandindicateddifferentialimportance(asshowninTables8and9).

Thethirdresearchquestioncontrastedtheopinionsofemployeesagainstmanagersinrelation
tothedimensionsofthisstudy.Exceptforthetrackingandsecuritydimension,resultsindicatedno
differencesinallconductedcomparisons(evenforgender,age,andexperience).

Table 10. ANOVA test for means comparison for position, gender, age and experience

Position Gender Age* Experience

F Sig. F Sig. F Sig. F Sig.

TS Tracking&Security(TS) 5.08 0.03 0.02 0.89 0.00 0.95 0.28 0.76

SM ShelfManagementof
Resources(SM) 2.45 0.13 0.52 0.48 0.20 0.66 0.02 0.98

WE WorkplaceEfficiency(WE) 0.07 0.79 0.06 0.80 0.20 0.66 3.06 0.07

PL PerceivedLongevity(PL) 0.12 0.73 0.25 0.62 0.19 0.67 1.56 0.23

PC PerceivedRFIDContributions
(PC) 0.00 0.98 0.06 0.80 0.18 0.68 3.17 0.06

*Only two categories N=27
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This study suffered from a limitation related to the sample size. The researchers would
recommendconductingalargerscalestudythatwouldconfirmtheresultsofthisstudyandimprove
ourunderstandingofsuchtechnology.Eventhoughourcomprehensiveandthoroughliteraturereview
formulatedthefoundationofthesurveyusedandthesetoffactorscomprisingit,webelievethat
futureresearchwillbringmoreissuesrelatedtoRFIDtechnologyanditsuseindifferentindustries
andinlibrariesinspecific.
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