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4HE ADOPTION OF 2ADIO &REQUENCY )DENTIFICATION �2&)$	
TECHNOLOGY BY LIBRARIES PROMISES A SOLUTION THAT COULD
MAKE IT POSSIBLE TO INVENTORY HUNDREDS OF THOUSANDS OF
ITEMS IN THEIR COLLECTIONS IN DAYS INSTEAD OF MONTHS� )N
ADDITION� ITWOULDALLOWPATRONSTOCHECKOUTANDRETURN
LIBRARY PROPERTY AUTOMATICALLY AT ANY TIME OF THE DAY�
"ESIDESSPEEDINGUPCHECKOUTS�KEEPINGCOLLECTIONSINBET
TERORDER�ANDALLEVIATINGREPETITIVESTRAININJURIESAMONG
LIBRARIANS� 2&)$ PROMISES TO PROVIDE A BETTER CONTROL ON
THEFT�NONRETURNS�ANDMISFILINGOFALIBRARY�SASSETS�7ITH
ANESTIMATED��MILLIONLIBRARYITEMSTAGGEDWORLDWIDEIN
MORETHANTHREEHUNDREDLIBRARIES�THISTECHNOLOGYISGEN
ERATINGEVERINCREASINGINTEREST�)N/CTOBERAND.OVEMBER
�����THEINDUSTRIALTECHNOLOGYDEPARTMENTANDTHE2OBERT
%� +ENNEDY ,IBRARY AT #AL 0OLY 3TATE 5NIVERSITY� 3AN
,UIS/BISPO�SURVEYEDPARTICIPATINGLIBRARIES�2&)$ELEC
TRONIC DISCUSSION GROUPS� AND ,IBRARY AND )NFORMATION
4ECHNOLOGY !SSOCIATION �,)4!,	 ELECTRONIC DISCUSSION
GROUP SUBSCRIBERS TO COLLECT INFORMATION WITH REGARDS TO
THEIMPLEMENTATIONOF2&)$SYSTEMSINLIBRARIES�/PINIONS
WEREGATHEREDREGARDINGSUCHTOPICS�ACTUALORESTIMATED�
AS2&)$IMPLEMENTATIONCOSTSANDTIME�THEIMPACTOFTHE
TECHNOLOGYONOPERATIONSSUCHASHANDLINGOFVOLUMESAND
SECURITY�AND2&)$SYSTEMFEATURESADOPTEDSUCHASCON
VERSIONSTATIONS�SELFCHECKOUTUNITS�ANDSECURITYSYSTEMS�
)NFORMATIONONTHEVARIOUS2&)$LIBRARYCOMPONENTSAND
THERESULTSFROMTHESURVEYAREPRESENTEDINTHISPAPER�

! S LIBRARIES ADOPT THE USE OF TINY RADIO FREQUENCY
IDENTIFICATION�2&)$	TAGSFORTRACKINGTHEIRASSETS�
IT ISBECOMINGPOSSIBLE TO INVENTORYHUNDREDSOF

THOUSANDS OF ITEMS IN THEIR COLLECTIONS IN DAYS INSTEAD
OF MONTHS AND TO ALLOW PATRONS TO CHECKOUT AND RETURN
LIBRARY PROPERTY AUTOMATICALLY AT ANY TIME OF DAY� )N
�����2&)$WASPROPOSEDASAWAYTOMAKEPOSSIBLETHE
SELFSERVE PROCESSING OF BOOKS AND MEDIA BY PATRONS IN
.ORTH !MERICA� )T WAS INITIALLY INSTALLED IN THE LIBRARY
OF2OCKEFELLER5NIVERSITY IN.EW9ORKIN�����4HEFIRST
PUBLICLIBRARYTOUSETHETECHNOLOGYWASTHE&ARMINGTON

#OMMUNITY,IBRARYIN-ICHIGAN�ALSOIN������3INCETHEN�
MORETHANTHREEHUNDREDLIBRARIESHAVE�ORAREINTHEPRO
CESSOFIMPLEMENTING�AN2&)$SYSTEM��!CCORDINGTOTHE
RESEARCHSERVICE2&)$+NOWLEDGEBASE�5NITED3TATESLIBRAR
IESLEADTHEWORLDIN2&)$USE�WITHTHE5NITED+INGDOM
AND*APANTIEDFORSECONDPLACE�)TESTIMATESTHAT��MIL
LIONLIBRARYITEMSHAVEBEENTAGGEDWORLDWIDE��%VENTHE
HIGHPROFILE6ATICANLIBRARYIN2OMEHASRECENTLYSTARTED
TAGGING�������VOLUMESOFITSCOLLECTION��)TISESTIMATED
THATITWILLTAKETHEADMINISTRATORSATTHE6ATICANLIBRARY
ONLY HALF A DAY TO INVENTORY THESE TAGGED VOLUMES AS
COMPARED TO THE ONE MONTH REQUIRED PRIOR TO TAGGING�
4AGGING TWO MILLION OF THE 6ATICAN�S FORTYMILLIONPIECE
COLLECTIONDURINGTHENEXTFEWYEARSISALSOPLANNED�

"ESIDES SPEEDING UP CHECKOUTS� KEEPING COLLECTIONS
IN BETTER ORDER� AND ALLEVIATING REPETITIVE STRAIN INJURIES
AMONG LIBRARIANS�2&)$PROMISES TOPROVIDE BETTER CON
TROLAGAINSTTHEFT�NONRETURNS�ANDMISFILINGOFALIBRARY�S
ASSETS�3AN&RANCISCO0UBLIC,IBRARY�AFTERCONSULTINGWITH
EXPERTSANDOTHER LIBRARIES�EXPECTS2&)$TOHELPREDUCE
WORKPLACEINJURIESTHATCOSTIT��������INWORKERS�COM
PENSATION CLAIMS OVER THE PAST THREE YEARS��!T ITS PRES
ENT STAGEOFDEVELOPMENT�2&)$ TECHNOLOGY FOR LIBRARIES
FACES A NUMBER OF UNRESOLVED ISSUES� !MONG THE MOST
SIGNIFICANTAREPRIVACY�LACKOFSTANDARDIZATION�ANDCOST�
4HE )NFOPEOPLE 0ROJECT AND THE )NFORMATION 4ECHNOLOGY
3ECTIONOFTHE#ALIFORNIA,IBRARY!SSOCIATION�#,!	CON
DUCTEDARECENTSURVEY�/FTHEAPPROXIMATELY��PERCENT
OFLIBRARIESWHOPARTICIPATEDINTHESURVEYANDWERENOT
CONSIDERINGIMPLEMENTING2&)$���PERCENTCITEDCOSTAS
THE MAJOR ISSUE AND � PERCENT LISTED PRIVACY CONCERNS��

-OLNARAND7AGNERHAVEDISCOVEREDSEVERALSERIOUSVUL
NERABILITIESRELATEDTOALIBRARYPATRON�SPRIVACY�INCLUDING
ALACKOFAPPROPRIATEACCESSCONTROL�THESHORTCOMINGSIN
THECOLLISIONAVOIDANCEPROTOCOLSINPLACETODAY�ANDPOOR
KEYMANAGEMENTPRACTICES��

&ROM/CTOBER��������TO.OVEMBER�������THEINDUS
TRIAL TECHNOLOGYDEPARTMENTANDTHE2OBERT%�+ENNEDY
,IBRARY AT #ALIFORNIA 0OLYTECHNIC 3TATE 5NIVERSITY� 3AN
,UIS /BISPO �#AL 0OLY	� SURVEYED PARTICIPATING LIBRAR
IES�2&)$ELECTRONICDISCUSSIONGROUPS� AND,IBRARYAND
)NFORMATION4ECHNOLOGY!SSOCIATIONELECTRONICDISCUSSION
GROUP�,)4!,	SUBSCRIBERSTOCOLLECTINFORMATIONREGARD
INGTHEIMPLEMENTATIONOF2&)$SYSTEMSINLIBRARIES�4HE
NEEDTOCONDUCTASURVEYAROSEFROMTHELACKOFINFORMA
TION REGARDING THE PRESENT STATE OF 2&)$ APPLICATIONS IN
LIBRARIES�ANDBECAUSETHEAUTHORSFELTITWASNECESSARYTO
HAVETHEOPINIONOFTHOSEDIRECTLYAFFECTEDBYTHISTECHNOL
OGY�-EMBERSANDSUBSCRIBERSWEREGIVENALINKDIRECTING
THEM TO AN )NTERNETBASED SURVEY� 4WENTYNINE LIBRARIES
PARTICIPATEDANDCOMPLETEDTHESURVEY�OFTHESE�TENHAD
ALREADYCONVERTEDTOAN2&)$BASEDSYSTEMATTHEIRLOCA
TION� 4HE SURVEY PROVIDED AN INSIGHT INTO LIBRARY 2&)$
SYSTEMS� /PINIONS WERE GATHERED REGARDING SUCH TOPICS
AS2&)$IMPLEMENTATIONCOSTSANDTIME�THEIMPACTOFTHE

4HE3TATEOF2&)$
!PPLICATIONSIN,IBRARIES

*AY3INGH�.AVJIT"RAR�
AND#ARMEN&ONG

*AY3INGH�JASINGH CALPOLY�EDU	IS0ACKAGING0ROGRAM$IRECTOR�
)NDUSTRIAL4ECHNOLOGY $EPARTMENT�.AVJIT "RAR �NBRAR CALPOLY
�EDU	 IS!SSISTANT$EAN FOR!CCESSAND"IBLIOGRAPHY3ERVICES�
2OBERT%�+ENNEDY,IBRARY�AND#ARMEN&ONG�KFONG CALPOLY
�EDU	ISA'RADUATE!SSISTANT�)NDUSTRIAL4ECHNOLOGY$EPARTMENT�
#AL0OLY3TATE5NIVERSITY�3AN,UIS/BISPO�#ALIFORNIA�
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TECHNOLOGY ON OPERATIONS SUCH AS HANDLING OF VOLUMES
AND SECURITY� AND 2&)$ SYSTEM FEATURES ADOPTED �E�G��
CONVERSIONSTATIONS�SELFCHECKOUTUNITS�ANDSECURITYSYS
TEMS	�2ESULTSFROMTHISSURVEYAREPRESENTEDATTHEEND
OFTHISPAPER�

 2&)$BASICS

!N2&)$SYSTEM�FIGURE�	CONSISTSOFTHREEPARTS�

 !SCANNINGDEVICE
 !TRANSCEIVERWITHADECODERTOINTERPRETTHEDATA
 ! TRANSPONDER�THE RADIOFREQUENCY TAG�THAT HAS

BEENPROGRAMMEDWITHINFORMATION

! SCANNING ANTENNA PUTS OUT RADIOFREQUENCY �2&	
SIGNALSINARELATIVELYSHORTRANGE�4HE2&RADIATIONDOES
TWO THINGS� ITPROVIDESAMEANSOFCOMMUNICATINGWITH
THE TRANSPONDER TAG �THE2&)$CHIP	AND ITPROVIDES THE
2&)$DEVICEWITHTHEENERGYTOCOMMUNICATE�2&)$TAGS
FOR LIBRARYAPPLICATIONSDONOTNEED TO CONTAINBATTERIES
ANDCANTHEREFOREREMAINUSABLEFORVERYLONGPERIODSOF
TIME�3CANNINGANTENNASCANBEPERMANENTLYAFFIXEDTOA
SURFACEORCANBEINHANDHELDFORM�!NINSTITUTIONCOULD
BUILDTHEMINTOADOORFRAMETOACCEPTDATAFROMPERSONS
OR OBJECTS �OR IN THE CASE OF LIBRARIES� BOOKS	 PASSING
THROUGH�6ARIOUS2&)$SYSTEMCOMPONENTSFORLIBRARYUSE
WILLBEDISCUSSEDINTHISPAPER�

7HEN AN 2&)$ TAG PASSES THROUGH THE FIELD OF THE
SCANNING ANTENNA� IT DETECTS THE ACTIVATION SIGNAL FROM
THEANTENNA�4HIShWAKESUPvTHE2&)$TAG�ANDITTRANS
MITSTHEINFORMATIONONITSMICROCHIPTOBEPICKEDUPBY
THESCANNINGANTENNA�4HE2&)$TAGMAYBEONEOF TWO
TYPES� !CTIVE 2&)$ TAGS HAVE THEIR OWN POWER SOURCE�
THE ADVANTAGE OF WHICH IS THAT THE READER CAN BE MUCH
FARTHER AWAY AND STILL RECEIVE THE SIGNAL�
!LTHOUGHSOMETAGSAREBUILT TOHAVEUPTO
A TENYEAR LIFESPAN� THEIRACTUAL LIFESPAN IS
MORE LIMITED� 0ASSIVE 2&)$ TAGS� HOWEVER�
DONOTREQUIREBATTERIES�CANBEMUCHSMALLER�
ANDHAVEAVIRTUALLYUNLIMITEDLIFESPAN�$UE
TOTHEIRLOWERCOSTSANDTHEIRABILITYTOCARRY
LARGEAMOUNTSOFINFORMATION�PASSIVE2&)$
TAGSAREBEINGUSEDFORLIBRARYAPPLICATIONS�

&IGURE�SHOWSATYPICAL2&)$TAGTOBE
APPLIEDTOTHEBOOKSATALIBRARY�"ESIDESCAR
RYINGAUNIQUE)$NUMBERPROGRAMMEDBY
THE LIBRARY� THESE TAGS ALSO CARRY A SECURITY
BITTHATISACTIVATEDWHENANITEMISRETURNED
TO THE LIBRARY�AND INACTIVATEDUPONPROPER
CHECKOUT�4HESEACTIONSAREPERFORMEDDUR
ING A NORMAL CHECKOUT OR RETURN OPERA
TION AND DO NOT REQUIRE A SEPARATE STEP AS
WITH MAGNETICSTRIPTYPE SECURITY DEVICES�

THEREBYCOMBININGBOTHINVENTORYANDSECURITYFEATURES�
&IGURE � DEPICTS A TYPICAL FLOW OF INFORMATION BETWEEN
THE ITEMS�WHETHER BOOKS OR AUDIOVIDEO MEDIA�AND
THEINTEGRATEDLIBRARYSYSTEM�),3	�

2&)$ TAGS CANBE READ INAWIDEVARIETYOF CIRCUM
STANCES INWHICHBARCODESOROTHEROPTICALLY READ TECH
NOLOGIESAREUSELESS�4HETAGNEEDNOTBEONTHESURFACE
OF THEOBJECT �AND IS THEREFORENOT SUBJECT TOWEAR	� THE

&IGURE��#OMPONENTSOFAN2&)$SYSTEM

&IGURE��)NFORMATIONEXCHANGEFORATYPICAL2&)$BASEDLIBRARY�SOURCE�
,IBRAMATION,IBRARY3YSTEMS	

&IGURE��4YPICAL2&)$TAG
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READ TIME IS TYPICALLY LESS THAN ��� MILLISECONDS� AND
LARGE NUMBERS OF TAGS CAN� IN THEORY� BE READ AT ONCE�
RATHERTHANITEMBYITEM�&INALLY�UNLIKEBARCODES�2&)$
TAGSCANBEREADEVENWHENTHEYARENOTDIRECTLYWITHIN
THESCANNER�SLINEOFSIGHT��

 2&)$LIBRARYSYSTEM

4HERE ARE VARIOUS OPTIONS THAT A LIBRARY MUST CON
SIDER BEFORE CONVERTING TO 2&)$� ,IBRAMATION ,IBRARY
3YSTEMS�AN2&)$LIBRARYSOLUTIONSVENDOR�PARTICIPATED
INASEPARATESTUDY INVOLVINGSIMULATIONOFACOMPLETE
2&)$BASEDSYSTEMAT#AL0OLYIN-AY�����4HESYSTEM
USED ����BIT �OF WHICH ��� BITS ARE AVAILABLE FOR PRO
GRAMMING	���P�SEC�GAPPULSE	ANTICOLLISIONTAGSWITH
%LECTRONIC!RTICLE3URVEILLANCE�%!3	�4HESYSTEMOPER
ATEDATAFREQUENCYOF�����-(ZANDCONFORMEDTO)3/
����������� 3TANDARD� 6ARIOUS COMPONENTS ASSOCIATED
WITHALIBRARYIMPLEMENTATIONWEREDEMONSTRATED�

4AGPROGRAMMINGSTATION

!PROGRAMMING�ANDVERIFICATION	STATIONISUSEDTOLINK
THEPROGRAMMABLECODEONTHETAGAFFIXEDTOAVOLUMETO
THEEXISTINGBARCODEUSEDFORIDENTIFYINGIT�4HISOPERA
TIONISVERYSHORTANDEASYTOPERFORM�!RATEOFAPPROXI
MATELY���CONVERSIONSPERHOURWASACHIEVEDINTRIALSAT
THE2OBERT%�+ENNEDY,IBRARY�&IGURE�SHOWSATYPICAL
PROGRAMMINGSTATION�

3ELFCHECKOUTANDCHECKINSTATIONS

4HESEUSERFRIENDLYSTATIONSAREEMPLOYEDBYPATRONSFOR
CHECKING OUT OR RETURNING ITEMS AT THE LIBRARY� %ASYTO
UNDERSTAND INSTRUCTIONS IN ANY LANGUAGE ARE POSSIBLE TO
ASSISTORPROMPTTHEPATRONTHROUGHTHEPROCESS�&IGURE�
DEPICTSA TYPICAL SELFSERVESTATION�4HESESTATIONSCANBE
FREESTANDINGORCOUNTERTOP�AREADAPTABLETOANYEXISTING
FORMOFPATRONMEMBERSHIPCARD�ANDCANBECUSTOMIZED
TO THE LIBRARY�S NEEDS� 2ETURN STATIONS CAN BE PLACED AT
A CONVENIENT LOCATION OUTSIDE THE LIBRARY FOR AFTERHOURS
OPERATIONS� 0RINTED RECEIPTS CONFIRMING AN INTERACTION
MAYALSOBEISSUED�"ASEDUPONTHEOPERATION�THESESTA
TIONS ARE ALSO CAPABLE OF ACTIVATING OR DEACTIVATING THE
SECURITYBITINTHETAGS�!CHECKOUTOPERATION�FOREXAMPLE�
WOULDREQUIRETHATTHEBITBEDEACTIVATEDINORDERFORTHE
PATRONTOLEAVETHEPREMISESWITHOUTTRIGGERINGANALARM�

3TAFFCIRCULATIONDESK

7HEN USED AT LIBRARYSTAFFED CIRCULATION DESKS� THESE
ERGONOMICALLY DESIGNED UNITS HAVE THE CAPACITY TO
REDUCE THE NUMBER OF MOVEMENTS BY A STAFF MEMBER

&IGURE��4AGPROGRAMMINGSTATION

&IGURE��0ATRONSELFSERVICESTATION
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FORATYPICALTASKFROMAPPROXIMATELYEIGHTTOTEN�BAR
CODE�MAGNETIC STRIP	 TO TWO TO THREE �2&)$	 PER ITEM��
!SWITHTHESELFSERVESTATIONS�THEUNITSCANBECUSTOM
IZED TO THE SPECIFIC REQUIREMENTS OF A LIBRARY� (YBRID
DESKSSUCHASTHEONESHOWNINFIGURE�MAYBEUSEDTO
PERFORM SCANNING OF A BARCODE�MAGNETIC STRIP AND AN
2&)$BASEDOPERATION�(YBRIDCIRCULATIONDESKSPERMIT
PATRONSTOSCANTHEIROWNLIBRARYCARDSINORDERTOINITI
ATE THE CHECKOUT PROCESS� 4HE STAFF MEMBER IS ABLE TO
VIEW PATRON STATUS ON A FLAT SCREEN MONITOR� 3HE OR HE
THEN SLIDES EACH ITEM BY HAND ALONG THE DESK� WHERE
IT PASSES OVER A BUILTIN OR TOPMOUNTED BARCODE SCAN
NER� !N ACOUSTIC SIGNAL INDICATES THAT THE SCANNER HAS
SUCCESSFULLY IDENTIFIED THE ITEM� CIRCULATION RECORDS ARE
AUTOMATICALLY UPDATED� AND THE SCANNED MATERIALS ARE
DESENSITIZED AND PASSED TO THE CLIENT AREA OF THE DESK
FORRETRIEVALBYTHEPATRON�4OCOMPLETETHEPROCESS�THE
STAFFMEMBERPRESSESARECEIPTKEYONAMINIKEYBOARD
TOPRODUCEAPRINTEDRECEIPTWITHDUEDATE�

3ORTINGSTATIONS

-OSTOFTHEUSUALTEDIOUSANDREPETITIVEHANDLINGOFMATE
RIALISELIMINATEDWITHTHESESTATIONSSINCETHESORTINGUNIT
CAN SEPARATE LIBRARY MATERIALS INTO INDIVIDUAL MATERIAL
BINS�4HISSYSTEMCANBEMODULARANDEXPANDABLEANDCAN
GREATLYENHANCETHESORTINGPROCESS�4HESECURITYBITONTHE
TAGSISAUTOMATICALLYACTIVATEDUPONSORTING�&IGURE�SHOWS
ONESUCHUNITMARKETEDBY,IBRAMATION,IBRARY3YSTEMS�

3ECURITYGATES

%!3 IS AN ANTITHEFT SYSTEM USED BY LIBRARIES� 0RE2&)$
SYSTEMS UTILIZED METALLIC SECURITY STRIPS THAT NEEDED TO
BE DESENSITIZED�A SEPARATE ACTION�DURING A NORMAL
CHECKOUTINORDERFORPATRONSTOEXITTHELIBRARYWITHOUT
SETTINGOFFANALARM�4HISSECURITYFEATUREISINCORPORATED
BY 2&)$ TECHNOLOGY IN THE TAG ITSELF AND IS MUCH MORE
CONVENIENTLYACTIVATEDORDEACTIVATEDDURINGTHECHECKIN
ORCHECKOUTOPERATION�3ECURITYGATES�WHICHPLAYACRU
CIALROLEINPREVENTINGLOSSOFLIBRARYPROPERTIES�TYPICALLY
SET OFF AN ALARM WHEN AN UNAUTHORIZED OR IMPROPERLY
CHECKEDOUTITEMISDETECTED�!CUSTOMIZEDSECURITYGATE
BY,IBRAMATIONISSHOWNINFIGURE��

0ORTABLEREADERS

4HEPROMISEOF2&)$ IS TODRAMATICALLY REDUCE THE TIME
ANDEFFORTOFTAKINGINVENTORY�!HANDHELDREADERMAKES
QUICKANDEASYWORKOFSHELFMANAGEMENTACTIVITIESLIKE
WEEDING OR FINDING MISSING AND OUTOFORDER BOOKS� )N
A VENDOR WHITE PAPER SUPPLIED TO THE AUTHORS� 64,3�
AN2&)$SOLUTIONVENDOR�CLAIMS TOBEABLE TO INVENTORY
A COLLECTION OF ������� BOOKS IN LESS THAN FOUR HOURS AS
COMPAREDTOTHETHIRTYFIVEHOURSNEEDEDBYTHE�-POR
TABLEREADER���)TALSOCLAIMSTHAT64,3�SPORTABLEREADERS
CANFINDONEHUNDREDBOOKSINATENTHOUSANDBOOKCOL
LECTION IN APPROXIMATELY EIGHT MINUTES� AS COMPARED TO
EIGHTYTHREEMINUTESBY�-�4HEREADSPEEDCLAIMEDBY
64,3ISTWENTYBOOKSPERSECONDASCOMPAREDWITHTWO
FOR �-� &IGURE � SHOWS A ,IBRAMATION ,IBRARY 3YSTEMS
PORTABLEREADER�

 2&)$LIBRARYSURVEY

4HIS SECTION SUMMARIZES THE RESPONSES OF TWENTYNINE
LIBRARIES THAT PARTICIPATED IN THE SURVEY CONDUCTED BY
THE AUTHORS� /UT OF THESE TWENTYNINE� TWENTYSIX PUB
LIC LIBRARIES� TWO ACADEMIC LIBRARIES� AND A CORPORATE
LIBRARYWEREREPRESENTED�4HEAVERAGENUMBEROFHOURSOF
OPERATIONFORALLPARTICIPATINGLIBRARIESWAS���HOURSPER
MONTH� WITH AN AVERAGE SEATING CAPACITY OF ���� %IGHTY
NINEPERCENTOFALLSURVEYPARTICIPANTSREPORTEDLESSTHAN

&IGURE��(YBRIDCIRCULATIONDESK

&IGURE��3ORTINGSTATION
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OREQUAL TO�MILLIONUSERVISITSEVERYYEAR�4HEAVERAGE
COLLECTIONSIZEFORTHETWENTYNINELIBRARIESWAS����MIL
LION�THEAVERAGECIRCULATIONWAS����MILLIONPERYEAR�4HE
PARTICIPATING LIBRARIES HAD AN AVERAGE INTERLIBRARY LOAN
TRANSACTION OF ��� PER YEAR� "ECAUSE THEY ADDRESS BOTH
SECURITY AND INVENTORY ISSUES� INTERLIBRARY LOAN TRANSAC
TIONSPLAYANIMPORTANTROLEWHENCONSIDERINGIMPLEMEN
TATION OF 2&)$ TECHNOLOGY IN A CONSORTIAL ENVIRONMENT
USINGASHAREDLIBRARYMANAGEMENTSYSTEM�,IBRARYASSETS
SHOULD BE ABLE TO BE PROCESSED BY ANY MEMBER OF THE
CONSORTIUM IN SUCHANAPPLICATION���4HEPUBLIC LIBRARIES
OF&RESNO#OUNTY�#ALIFORNIA�SERVEASAGOODEXAMPLEOF
A CONSORTIA� 4HEY HAVE THIRTYFOUR BRANCHES AND STARTED
CONVERTINGTWOOFTHEBRANCHESTO2&)$LASTYEAR���

-IGRATIONTOAN2&)$BASEDLIBRARYSYSTEM

/FTHETWENTYNINERESPONDENTS�TENLIBRARIESHADMIGRATED
TOAN2&)$BASEDSYSTEMANDNINETEENLIBRARIESHADNOT�
/UTOFTHENINETEENLIBRARIESTHATHADNOTMIGRATED�THIR

TEENWEREINTHEPROCESSOFMIGRATINGTO2&)$�FOURWERE
CONSIDERINGMIGRATION�ANDTWOHADNOCURRENTPLANSFOR
MIGRATIONTOAN2&)$BASEDLIBRARYSYSTEM�

!CCORDING TO THE PREVIOUSLY REFERENCED )NFOPEOPLE
SURVEY�OFTHEAPPROXIMATELY��PERCENTOFLIBRARIESTHAT
PARTICIPATED IN THEIR SURVEY AND WERE NOT CONSIDERING
IMPLEMENTING 2&)$� �� PERCENT EXPRESSED COST AS THE
MAJOR ISSUE AND � PERCENT LISTED PRIVACY CONCERNS���
&ORTYEIGHT PERCENT OF THE PARTICIPATING LIBRARIES WERE
CONSIDERING 2&)$� THESE INSTITUTIONS SUGGESTED THAT THE
EVALUATION PROCESSES WOULD BE AIDED BY� INFORMATION
FROMOTHERLIBRARIESTHATHADALREADYIMPLEMENTED2&)$
SYSTEMS �RANKED THE HIGHEST	� A CHECKLIST OF KEY QUES
TIONS TO CONSIDER� 2&)$ VENDOR PRODUCT INFORMATION�
ANDADDITIONAL INFORMATIONABOUTPRIVACY� SECURITY�AND
HEALTHCONCERNS�

#ONVERSIONCOSTSANDTIME

4WELVEQUANTITATIVERESPONSESWERERECEIVEDFORTHE#AL
0OLY SURVEY� 4HE CONVERSION COST �ACTUAL OR ESTIMATED	
RANGED FROM �������� TO ���� MILLION� WITH THE AVERAGE
CONVERSIONCOSTBEING���������4HESECOSTSAREDIFFICULTTO
GAUGEDUETOTHENUMBEROFVARIABLES�SUCHASPARTIALOR
COMPLETECONVERSIONOFCOLLECTIONS�PAIDVERSUSVOLUNTEER
EMPLOYEETIME�ANDTHENUMBEROF2&)$SYSTEMCOMPO
NENTSSUCHASNUMBEROFSELFCHECKOUTSTATIONS�

!CCORDING TO 6INOD #HACHRA� #%/ OF 64,3� A FULL
2&)$ IMPLEMENTATION� INCLUDING TAGS FOR BOOKS� READ
ERS� SOFTWARE� AND SELFCHECKOUT STATIONS� RUNS AROUND
�� PER BOOK� )N COMPARISON� THE SAME IMPLEMENTATION
WOULD HAVE COST APPROXIMATELY ����� PER BOOK A YEAR
AGO��� !CCORDING TO "OSS� THE COST OF IMPLEMENTING AN
2&)$ SYSTEM FOR A COLLECTION OF FORTY THOUSAND ITEMS
WOULDBE�������� FORACOLLECTIONOFONEHUNDREDTHOU
SANDITEMS�ITWOULDBE�����������"ECAUSEHISESTIMATES
WEREMADE IN LATE����� THEYMAYBE CONSIDERABLYHIGH
COMPARED TO THE LOWER COSTS AVAILABLE NOW� "OSS ALSO
PROVIDES ESTIMATES FOR INDIVIDUAL 2&)$ COMPONENTS IN

&IGURE��3ECURITYGATE

&IGURE��,IBRAMATION�S,IB#HIPHANDHELDREADER
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HIS PAPER� 3MART POINTS OUT SEVERAL MAIN VENDORS THAT
HAVE LED THE MARKET IN PROVIDING LIBRARIES WITH EQUIP
MENT AND TRAINING TO CONVERTING THEIR LIBRARIES TO AN
2&)$ SYSTEM��� 3HE ALSO PROVIDES BALLPARK FIGURES OF
THESE VENDORS� CHARGES TO CONVERT A MIDSIZED LIBRARY
OF TWOHUNDRED THOUSAND ITEMS INCLUDING TWOHUNDRED
THOUSAND TAGS� ONE SELFCHECKOUT� ONE SELFRETURN� AND
ONE ENTRANCE GATE� �- ,IBRARY 3YSTEMS IS ESTIMATED TO
CHARGE �������� TO ��������� "IBLIOTHECA APPROXIMATELY
��������� ,IBRAMATION ,IBRARY 3YSTEMS APPROXIMATELY
�������� TO ��������� 6ERNON ,IBRARY 3UPPLIES ���������
AND#HECKPOINTBETWEEN��������AND���������

#ONVERSIONTIMES�CONCLUDEDORESTIMATED	FORSIXTEEN
LIBRARIES THAT HAVE MIGRATED OR PLAN TO MIGRATE TO 2&)$
VARYFROMONELIBRARYTOANOTHER�4HREEOFTHOSELIBRARIES
TOOKLESSTHANSIXMONTHS�EIGHTLIBRARIESTOOKORESTIMATE
THATITWILLTAKETWELVEMONTHS�ANDTHEREMAININGTHREE
TOOK EIGHTEEN MONTHS TO SWITCH TO 2&)$� 4WO LIBRARIES
DIDNOTHAVEADEFINITIVEANSWER�4HEAVERAGECONVERSION
TIMEWAS�����MONTHS�

"OSS ESTIMATES A TYPICAL TRAINING TIME OF FIFTEEN TO
TWENTY MINUTES FOR TEACHING A PERSON TO TAG BOOKS���!
PHASEDIMPLEMENTATIONISALSORECOMMENDED�!CCORDING
TO &RANK -USSCHE� PRESIDENT OF ,IBRAMATION� A GOOD
STRATEGY FOR LIBRARIES NOT WILLING TO CONVERT THEIR ENTIRE
COLLECTIONS AT ONCE IS TO FIRST TAG THEIR MOST CIRCULATED
ITEMSINSTEADOFSLOWLYPHASINGINTHEENTIRECOLLECTIONTO
AN2&)$BASEDMANAGEMENTSYSTEM���"ACKROOMSTATIONS
ANDEVENTHECIRCULATIONDESKSCANBEUSEDTOCONVERTANY
UNTAGGED ITEMSAS THEYARE RETURNED TO THE LIBRARY�4HIS
STRATEGY ALLOWS A LIBRARY TO MOVE FROM A BARCODEONLY
SYSTEM TO ONE THAT ALSO HAS 2&)$ CAPABILITIES WITHOUT
REQUIRINGAGREATERAMOUNTOFRESOURCESTHANWOULDOTH
ERWISEBENEEDED�

3TAFFINGSINCE2&)$MIGRATION

-OST OF THE RESPONDING LIBRARIES SHOWED LITTLE TO NO
CHANGESINTHENUMBEROFEMPLOYEES�4HISMAYBEATTRIB
UTED TO RECENT MIGRA
TIONS� EXPANSION OF
FACILITIES� OR STAFF BEING
REASSIGNED TO OTHER
DUTIES� 4HREE LIBRAR
IES� HOWEVER� SHOWED A
SIGNIFICANT DIFFERENCE IN
THE NUMBER OF EMPLOY
EES PRIOR TO AND AFTER
2&)$ADOPTION�!LLTHREE
ATTRIBUTEDTHISTOAFACIL
ITYEXPANSIONORAMOVE
TOANEWFACILITY�

$UE TO THE AUTO
MATION OF CIRCULATION
AND INVENTORYING OF

A LIBRARY�S COLLECTION BY AN 2&)$BASED SYSTEM� THE
EMPLOYEESWHOTYPICALLYPERFORMSUCHTASKSHAVEGOOD
REASONTOFEELTHETHREATOFGETTINGLAIDOFF�3AN&RANCISCO
AND"ERKELEY0UBLIC,IBRARIESIN#ALIFORNIAAREPRESENTLY
DEALINGWITHSUCHISSUES���

#IRCULATIONTIMESINCE2&)$IMPLEMENTATION

4HEREWERETENRESPONSESFORTHISQUESTION�&IFTYPERCENT
OFTHEPARTICIPATINGLIBRARIESSHOWEDMORETHAN��PERCENT
INCREASEINUSAGE�ASPERTHECIRCULATIONSTATS�SINCE2&)$
IMPLEMENTATION� 4HE RESPONDING LIBRARIES COMMENTED
ONASIGNIFICANTREDUCTIONINBOTHCHECKINANDCHECKOUT
TIMESANDPROCESSES�4HREEOFTHEMPROVIDEDQUANTITATIVE
RESPONSESTHATAREPRESENTEDINFIGURE���

!CCORDINGTO#HECKPOINT�AN2&)$VENDORTHATCLAIMS
THAT THE SYSTEM PROCESSES TWENTY ITEMS PER SECOND�
LIBRARIES CAN REALIZE AS MUCH AS �� PERCENT REDUCTION IN
HANDLING TIME AFTER INSTALLING THEIR )NTELLIGENT ,IBRARY
3YSTEM���/NEKEYBENEFITOFAN2&)$BASEDSYSTEMASFAR
ASCIRCULATIONISCONCERNEDISTHATITCOMBINESITWITH%!3�
4HESECURITYBITINATAGREPLACESTHESECURITYSTRIPNEEDED
WITH THE BARCODE APPROACH� AND ITEMS CAN BE MOVED IN
OROUTOFTHEPREMISESWITHOUTPERFORMINGTWOSEPARATE
STEPS�4HE-ASTICS-ORICHES#OMMUNITY,IBRARYIN.EW
9ORKCONDUCTEDATIMEANDCOSTANALYSISTOCOMPARE%!3
AND 2&)$ SYSTEMS FOR CIRCULATION AND FOUND THAT 2&)$
GAVEASAVINGSINLABORTIMEOFUPTO��PERCENT���&IGURE
��SHOWSTHERESULTSOFTHESTUDY�

3ELFCHECKOUT RATES TEND TO INCREASEWITHEASYTOUSE
CIRCULATIONSYSTEMS�3ANTA#LARA0UBLIC,IBRARIES�WHICHIN
����BECAMETHEFIRSTSYSTEMONTHE7EST#OASTTOADOPT
AN2&)$BASEDSYSTEM�HASACHIEVEDASELFCHECKOUTRATE
OF �� PERCENT��� !CCORDING TO -ARGARET (AZEL� /REGON
0UBLIC ,IBRARY�S TECHNOLOGY MANAGER� THE LIBRARY HAS
ACHIEVEDANEAR���PERCENTSELFCHECKOUTRATE���/FNOTE
HEREISTHEFACTTHATTHE%UGENE0UBLIC,IBRARYHASTAGGED
ALLOFITSCOLLECTIONWHILETHE3ANTA#LARA0UBLIC,IBRARIES
ARESTILLTOTAGSUCHITEMSAS#$SAND$6$S�*ACKIE'RIFFIN�

&IGURE���#IRCULATIONTIMESINCECONVERSION
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THE LIBRARY DIRECTOR AT THE "ERKELEY 0UBLIC ,IBRARY� ESTI
MATESTHATSELFCHECKOUTSATTHELIBRARYWOULDJUMPFROM
��TO��PERCENTAFTERAN2&)$INSTALLATION���4HE%UGENE
0UBLIC,IBRARYREPORTEDhCOLLISIONvPROBLEMSONVERYTHIN
MATERIALSANDONVIDEOSASWELLASFALSEREADINGSFROMTHE
2&)$SECURITYGATES�#OLLISIONPROBLEMSMEANTHATTWOOR
MORETAGSARECLOSEENOUGHTOCANCELTHESIGNALS�MAKING
THEM UNDETECTABLE BY THE 2&)$ CHECKOUT AND SECURITY
SYSTEMS�

2&)$SYSTEMFEATURES

!N2&)$SYSTEMOFFERSAVARIETYOFOPTIONS�4HEVARIOUS
COMPONENTS NEEDED TO CREATE A FUNCTIONAL 2&)$ LIBRARY
SYSTEMDEPENDONTHEUNIQUEREQUIREMENTSOFINDIVIDUAL
LIBRARIES�4ABLE�SHOWSRESPONSESTOTHEQUERYREGARDING
THEVARIOUS2&)$SYSTEMFEATURES�EXISTINGORSOUGHT�BY
THETENLIBRARIESTHATHADALREADYCONVERTEDTO2&)$�

!SCANBESEEN�THEPATRONSELFCHECKOUTANDCONVER
SION STATIONS WERE DEEMED THE MOST IMPORTANT 2&)$
SYSTEMFEATURE�FOLLOWEDBYSECURITYSYSTEMS�STAFFSERVICE
STATIONS� INVENTORY SYSTEMS� AND AUTOMATIC BOOK RETURN
SYSTEMS� IN THAT ORDER� /F NOTE IS THE FACT THAT ALL OF THE
RESPONDING LIBRARIES WANTED TO ADOPT THE SELFCHECKOUT
UNITS�4HISINDICATESTHATMOSTOFTHELIBRARIESWANTEDTO
FREE UP STAFF TIME FROM THE REPETITIVE TASK OF CIRCULATING
ITEMS�!NAUTOMATICBOOKRETURNSYSTEM�WHICHCANCOST
HUNDREDSOF THOUSANDSOFDOLLARS�WASAT THEBOTTOMOF
THISLIST�MOSTLIKELYFORFINANCIALREASONS�

&IGURE��SHOWSTHENUMBEROFSELFCHECKOUTSTATIONS
EITHER EXISTING OR SOUGHT BY THE THIRTEEN RESPONDENTS TO
THEQUESTIONINTHESURVEY�4HEYRANGEDFROMONETONINE
ANDAVERAGEDALMOSTFOURPERFACILITY�

3ECURITYFEATURES

4WO OF THE NINE LIBRARIES THAT RESPONDED WERE USING
#HECKPOINT�S2&SYSTEMANDSEVENWEREUSING�-�S4ATTLE
4APE�4HENUMBEROFREPLACEMENTSOFTHEPRE2&)$SECU
RITY SYSTEMS VARIED FROM TWENTYFIVE THOUSAND TO FOUR
HUNDREDTHOUSAND�

"OSSSTATESTHATLIBRARIESWITHAPROPERLYTUNED2&)$
BASEDSECURITYSYSTEMREPORTEDA��TO��PERCENTREDUC

TIONINFALSEALARMSATEXITGATESASCOMPAREDTOOLDER2&
ORELECTROMAGNETIC�%-	STRIPSYSTEMS���4HE2&)$BASED
SECURITY PROCESS IS AUTOMATIC WHEN AN ITEM IS CHECKED
OUT AT THE CIRCULATION DESK OR AT THE SELFCHECKOUT STA
TION� THEREFORE ELIMINATING THE EXTRA PROCESSING TIME OF
THE STAFF OR PATRON� -OREOVER� ACCORDING TO "IBLIOTHECA�
THEACCURACYRATEOFDETECTINGASTOLENITEMISVERYHIGH�
RANGING FROMANAVERAGEOF��PERCENTONCONVENTIONAL
%- DETECTION SYSTEMS TO ALMOST ��� PERCENT WITH AN
2&)$ SYSTEM��� "IBLIOTHECA ALSO CLAIMS THAT STAFF CAN
NOT INADVERTENTLY DAMAGE AUDIOVISUAL MATERIALS WHEN
DESENSITIZING THEM�7HENAPATRONATTEMPTS TO REMOVE
AN ITEM FROM THE LIBRARY WITHOUT AUTHORIZATION� IT IS
EASILY IDENTIFIEDAT THEEXIT SENSORSBY )$NUMBER� TITLE�
ANDAUTHOR�

 #ONCLUSION

2&)$ TECHNOLOGY HAS SEVERAL ADVANTAGES OVER THE CUR
RENTBARCODESYSTEMSBEINGUSEDATLIBRARIESWORLDWIDE�
&ORTHELIBRARIESTHATUSEIT�2&)$PROMISESTOSAVETIME
AND OPERATE MORE EFFICIENTLY AND EFFECTIVELY THAN THE
BARCODE SYSTEMS� 3OME OF THE COMPENSATIONS OF 2&)$
OVERABARCODESYSTEMARETHAT2&)$TAGSCANBEUSEDFOR
SECURITYASWELLASFORSTATUSCONTROL�THEREBYELIMINATING
THENEEDTOATTACHSECURITYSTRIPSTOLIBRARYITEMS�2&)$
SYSTEMSMAKESELFCHECKOUTFASTERANDEASIERFORLIBRARY
PATRONS�AND2&)$PORTABLESCANNERSCANTAKEINVENTORY
BY JUST BEING PASSED SLOWLY ALONG THE LIBRARY SHELVES�
WITHOUTHAVINGTOHANDLEEACHITEMINDIVIDUALLY�2&)$
VENDORS� HOWEVER� NEED TO RESOLVE SOME ISSUES BEFORE
LIBRARIESFEELCONFIDENTINADOPTINGTHEM�)NTHEFOREFRONT
AREISSUESSUCHASCOST�LACKOFSTANDARDIZATIONAMONGST
VENDORS�ANDPRIVACY�

4HIS SURVEY INVESTIGATED THE STATE OF 2&)$ APPLICA
TIONSINLIBRARIES�/FTHETWENTYNINESURVEYRESPONDENTS�
NINETEENHADNOTMIGRATEDTOAN2&)$BASEDSYSTEM�/F
THOSENINETEEN�THIRTEENWEREINTHEPROCESSOFMIGRATING
TO2&)$�4HISMEANTTHATNEARLY��PERCENTOFTHELIBRAR
IES HAD OR WERE SERIOUSLY CONTEMPLATING ADOPTING AN
2&)$BASED LIBRARY MANAGEMENT SYSTEM� &OR A LIBRARY

0ATRONSELF
CHECKOUT

3TAFFSERVICE
STATIONS

)NVENTORY
SYSTEM

!UTOMATIC
BOOKRETURN

3ECURITY
SYSTEM

#ONVERSION
STATIONS
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4ABLE��2&)$SYSTEMFEATURESEXISTINGORSOUGHT
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COLLECTIONSIZEOF����MILLIONITEMS�THEAVERAGECONVER
SION COST TO MIGRATE TO AN 2&)$ SYSTEM WAS ���������
4HE AVERAGE CONVERSION TIME FROM A BARCODEBASED
SYSTEM TO AN 2&)$ENABLED SYSTEM WAS ����� MONTHS�
"ASED ON TEN RESPONSES� �� PERCENT OF THE PARTICIPATING
LIBRARIES SHOWED A GREATER THAN �� PERCENT INCREASE IN
USAGE AFTER 2&)$ IMPLEMENTATION� !VERAGE TIMES FOR
CHECKIN AND CHECKOUT WERE SIGNIFICANTLY REDUCED AFTER
IMPLEMENTATION�4HETWOMOSTINSTALLEDORSOUGHTAFTER
FEATURES WERE THE PATRON SELFCHECKOUT AND THE CONVER
SIONSTATIONS�3EVENTYEIGHTPERCENTOF THE LIBRARIES THAT
RESPONDED USED �-�S 4ATTLE 4APE SYSTEM AS A SECURITY
FEATURE�ANDTHENUMBEROFREPLACEMENTSOFTHEPRE2&)$
SECURITY SYSTEMS VARIED FROM TWENTYFIVE THOUSAND TO
FOURHUNDREDTHOUSAND�

%VENTHOUGH2&)$TAGSMAYCOSTANYWHEREFROMFOUR
TO FIVE TIMES AS MUCH AS A BARCODE AND MAGNETIC STRIP
COMBINED� THE INCREASE IN EFFICIENCY AND FUNCTIONALITY
PROVIDEDBYTHETECHNOLOGYISPERSUASIVEENOUGHFORAN
INCREASINGNUMBEROF LIBRARIESTOIMPLEMENTORCONSIDER
THIS TECHNOLOGY��� 4HE NUMBER OF 2&)$ENABLED LIBRARY
SYSTEMSISCONSTANTLYINCREASING�)NTERNATIONALCOLLABORA
TIONSINSUCHVENTURESAREALSOONTHERISE�)NA-ARCH���
�����NEWSRELEASE�THE&RENCH2&)$TECHNOLOGYFIRM!3+
WASSETTODELIVERSOMEFOURMILLION2&)$LABELSTO5�3�
AND%UROPEANLIBRARIES�!3+HASALREADYSUPPLIEDLABELS
AND READERS TO MORE THAN TWENTY &RENCH� )TALIAN� AND
'ERMANLIBRARIESDURINGTHEPASTFOURYEARS���
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