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Abstract

Subjectrepositoriesareopenwebcollectionsofworkingpapersormanuscript
copiesofpublishedscholarlyarticles,specifictoparticularscientificdisciplines.
Thefirstrepositoriesemergedalreadyintheearly1990’sandinsomefieldsof
sciencetheyhavebecomeanimportantchannelforthedisseminationof
researchresults.Usingquitestrictinclusioncriteria56subjectrepositorieswere
identifiedfromamuchlargernumberindexedintworepositoryindexes.A
closerstudyofthesedemonstratedahugevarietyinsizes,organizational
models,functionsandtopics.Whentheyfirststartedtoemergesubject
repositoriescateredtoastrongmarketdemand,butthelaterdevelopmentof
Internetsearchengines,therapidgrowthofinstitutionalrepositoriesandthe
tighteningupofjournalpublisherOApoliciesseemstobeslowingdowntheir
growth.
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Introduction

TheemergenceoftheInternethasradicallyenhancedthepossibilitiesfor
scientiststodisseminatetheirresearchideasandpublicationsdirectlyto
potentialreadersandtobypassthelongtimedelaysandselectionprocesses
requiredbytraditionalpublishing.Itdoesn’tcostanythingforascholartoputup
aworkingpaperonthewebandhopethatotherswillreadit,citeit,provide
linkstoitandfeedback.Neverthelesstheoutreachofthisisusuallynotvery
good,unlesstheauthorhappenstobeaverywell‐knownscientistswho’s
writingsarefollowedbymany.
Alreadybeforetheworldwidewebpaperbasedservicesforthedisseminationof
manuscriptstagepublicationshademergedincertaindisciplinesandalreadyin
1991thefirstInternet‐basedsubjectrepository,arXiv,emerged(Ginsparg,
2004).Suchrepositoriesofferthepossibilityforauthorsofembeddingtheir
“papers”inacriticalmassofothermanuscriptsonsimilartopics,whichtendsto
attractmorepotentialreaders.Italsoinvolvessomedegreeofqualityassurance
viathebrandsoftherepositories,aswellasamoresafeandstablestorageplace
comparedtopersonalordepartmentalwebpages.Althoughsubjectrepositories
mayalsocontainarticlemetadata,liketraditionalcitationindexes,aswellas
researchdata,mostoftheinterestingonesprovidefulltextsofscholarly
publicationsavailablefreeofchargeandsearchableforwebrobots.
Inabroadercontextsubjectrepositoriesprovideoneofanumberofalternative
channelsfortheprovisionofscholarlyOpenAccess(OA)literature(Suber,
2012).Forthepeerreviewedjournalliterature,theprimaryalternativeforOAis
thatthejournalsthemselvesareopenaccess(oftencalled“goldOA”).In2010
over8,000suchjournalspublishedaround340,000articles(LaaksoandBjörk,
2012).Thiscanbeachievedbyanumberofalternativebusinessmodels,with
themodelinwhichauthorspayforthepublicationsservicesrapidlybecoming
morecommon(SolomonandBjörk,2012).Theothermainalternativeisauthor
self‐archivingofmanuscriptcopiesopenlyontheweb(greenOA),eitherontheir
ownortheirdepartmentswebpages,intheinstitutionalrepositoriesoftheir
universitiesorinsubjectrepositories,thetopicofthisstudy.Inanearlierstudy
wefoundthat20%ofthepeerreviewedarticlespublishedin2008wereopenly
available,withgreenOAcontributing12%(Björketal.,2010).WithingreenOA
subjectrepositorieswasthechannelforaroundonethirdofthearticles(Björket
al.,2013).

Literaturereview

Quitealothasbeenwrittenaboutrepositoriesingeneral(Armbrusterand
Romary,2009,Kim2010),aboutauthorattitudestowardsuploadinggreen
copies(Nicholasetal.,2012),(Kleinman,2011)andaboutthecitationadvantage
ofself‐archivinginthem(Swan2010,Wagner2010),buttherearefewstudies
thathaveconcentratedspecificallyonsubjectrepositories.Mostofthesehave
presentedcasestudiesofindividualsuccessfulrepositoriesoftenwrittenbythe
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scholarswhodevelopedthem.Intheirsystematicliteraturereviewofstudies
aboutthistopicAdamickandReznik‐Zellen(2010a)infactstatethat:“Subject
repositoriesareunder‐studiedandunder‐representedinlibraryscience
literatureandinthescholarlycommunicationanddigitallibraryfields”and
furtherthat“Thelackofsubjectrepositoryrecognitionwithintheliterature…
maybeattributedtotheisolateddevelopmentofthelargestsubjectrepositories
andagenerallackofawarenessaboutsmall‐scalesubjectrepositories”.Intheir
studytheycollectedpaperswrittenaftertheyear2000aboutthetenbiggest
subjectrepositoriesandfoundonlysixarticlesdiscussingsubjectrepositories
morebroadly,incontrastto31articlesdiscussingindividualrepositoriesin
ratherpracticalterms.
KlingandMcKim(2000)werethefirsttohighlighthowthedifferencesin
knowledgesharingculturesbetweenscholarlyfieldspriortotheInternetcould
explainthesuccessofearlysubjectrepositoriesinfieldslikephysicsand
economics.Darbyetal.(2008)lookedattheinterfacesbetweensubject
repositoriesandinstitutionalrepositories,whereasXia(2008)comparedthe
self‐archivingbehaviourofphysistsinbothsubjectandinstitutional
repositories.Thereareseveralpublicationshighlightinghowindividual
successfulrepositorieshaveemerged,inparticulartheorganizationalstructures
thathaveenabledsuccess(ParinovandKrichel,2004),(DeRobbioandKatzmayr,
2004),(Ginsparg,2004),(KellyandLetnes,2002).AdamickandReznik‐Zellen
alsofolloweduptheirliteraturestudymentionedabove(2010a)withan
empiricalstudyofthetenbiggestsubjectrepositories(2010b),butlittleis
knownaboutthevastmajorityofsmallerrepositories.
Themainpurposeofthisstudywasthustogetabroaderunderstandingofsubject
repositoriesandtheirdevelopment,goingbeyondthefewsuccessstories,in
particularlookingattherangeofvaryingorganizationalstructuresusedaswellas
togetabetterunderstandingofthesizedistribution,topicalrange,services,
countryoforigin,andITplatformsused.

Method

Therearehundredsofsubjectrepositoriesincludedamongthemorethan2,000
repositorieslistedineithertheDirectoryofOpenAccessRepositories(DOAR)or
theRegistryofOpenAccessRepositories(ROAR).Alsooutsidetheonesindexed
inthesedirectoriesthereexistsanunknownnumberofsmallerrepositoriesand
failedattemptstobuildrepositories.
Theonlypracticalwaytoselectrepositoriesforcloserscrutinywastostartwith
theonesindexedineitherDOARorROAR.Bothoftheseclassifyrepositoriesinto
anumberofgenerictypes,anditwasthussimpletoexcludeinstitutionalones
(thevastmajority)fromfurtherinvestigation.DataaboutrepositoriesinDOAR
listedaseitherdisciplinary(235)oraggregating(96)andinROARasresearch
cross‐institutional(226)wasfirstcollectedonthe21ofNovember2012.This
ledtoaninitiallistof503candidates,includingalotofduplicatesfor
repositoriesincludedinbothindexes.



 5

Acursorylookatthecandidaterepositoriesrevealedthatamajorityofthem
didn’treallyfitthedescriptionusuallygivenintheOAliterature.Withthisin
mindalistofcriteriaforinclusioninashorterlistweredefined.
Repositorieswhichwereinscopeweresuchthat:

 Theyhaveaclearsubjectlimitation
 Theremustbeachannelforauthorsregardlessofaffiliationtouploada

manuscriptaslongasitiswithinthetopicarea
 Atleastpartofthecontentconsistofworkingpapersand/orsubmittedor

acceptedarticles
 Accessmustbeopenwithnochargestomostofthepublications


Typesofrepositories,whichwerediscardedincluded:

 Institutionalrepositories
 Multi‐institutionrepositorieswithuploadrestrictedtoauthorsfrom

memberinstitutionsonly
 Repositoriesformembersofparticularassociationsorprojectsonly
 ”Orphan”repositorieswithnosubjectlimitations(repositoriesmeantfor

authorsfrominstitutionslackinganinstitutionalrepository)
 RepositoriesmeantformastersandPhDthesesonly
 OAJournalportals
 Conferenceproceedingsportals
 Websitesfocusingonreusableteachingmaterials,books
 Historicaldocumentarchives
 Repositoriesthatchargeauthors
 Directorieswithonlymeta‐data
 Portalswithjustlinklists
 Servicesnolongerfoundwithbrokenlinks


Insomecasesitwasdifficulttodrawalineandacoupleofbordercase,but
particularlyinterestingrepositories,wereincluded.Aftertheanalys56
repositoriesremained,rangingfromverylargerepositorieswithhundredsof
thousandsofdocumentstoalmostunpopulatedones.Thesewerestudiedusing
thedataavailablefromtheROARandDOARindexes,bygoingtotheirwebsites
(inparticularthe”about”pages)andbysearchingthewebforliteratureabout
them.Thebasicdataabouttheserepositoriesisgivenintable1below.
Thechosen56arenotarandomsampleofalltherepositoriesfirstextracted
fromtheindexedrepositories.Fromamethodviewpointthisstudycouldinstead
belabeledamulti‐casestudy.Ontheotherhandtherepositoriesinfocusarethe
onesthatfitourowndefinitionofsubjectrepositoriesorientedtowards
disseminationofjournalarticles,andtheworkingpapersthatprecedethem.
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Table1.The56studiedrepositories.Thetopicalrangehasbeenindicatedbythe
symbol“”inoneoffourcolumns,fromlefttoright:verybroad,broad,narrow,
verynarrow.

Results

Sizedistribution

Thedataaboutthesizeoftherepositoriesisnotparticularlyaccurate,in
particularifweareonlyinterestedinarticlesandwanttoexcludeothertypesof
items.FortheanalysisdatafrombothDOARandROARwereused.Thedata
aboutthenumberofdocumentsisquiteunsecure,thebiggernumberreportedin
eitherROARandDOARhasusuallybeenused,andinsomecasesthenumberhas
beencheckedfromthewebsite.Inthecasesofsomerepositoriesitwasalso
possibletodirectlyusethebrowsingfunction.Foralltherepositiesusingthe
EPrintssoftwareitwaspossibletoextracttheexactnumberofuploaded
documentsperyear.
Despitethepotentialinaccuracesthedatashowedthatabreakdownintofive
sizecategoriesappearedmeaningful.Inthefollowingtheseareshortly
presentedtogetherwithadiscussionoftypicalchararcteristics.

>100000documents

Inthiscategorywefindsevenrepositories,including:PubMedCentral(PMC),
CiteSeer,RePEc,arXiv,SSRNaswellasthelessknownPhilPapersandBepress
Legalrepository.Fourhavebeenstartedinthe1990’s,PMCin2000,Bepressin
2004andPhilPapersin2006.Allusecustom‐builtsoftwareandhavebroad
topics,coveringentireormultiplebranchesofscience,andarelocatedintheUS
orUK.

>10000

Thereareninerepositoriesinthissizecategory.Acoupleofthemareessentially
integralpartsoflargerrepositories(HAL‐SHSandMunichPersonalRePEc
archive).Allusethirdpartysoftware,andallbutonehavebeenstartedafter
2000.ThemajorityarelocatedinothercountriesthantheUSorUK,particularly
inGermany,andalsoacceptcontentinlanguagesotherthanEnglish.Somehave
morespecializedtopics.

>1000

Thisisthemostnumeroussizecategory(21),andthetopicsstartinmanycases
tobecomemorenarrow.Theserepositorieswerewithtwoexceptionsfounded
after2000andarespreadoverseveralcountries.Manyhavereceivedinitial
fundingfromorganisationsliketheEuropeanCommissionorUNESCO.
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>100

Thethirteenrepositoriesinthissizerangeareforthemostverynarrowin
scope,forinstancetheBasquelanguage(ArtXiker)ordigitalcurationand
preservation,asubfieldoflibraryscience(ERPAePRINTS).Quiteafewusein‐
housesoftware.

<100

Thefiverepositoriesinthissizecategoryarelargelyfailedones,whichnever
reachedacriticalmassofsubmissionsinordertocreateaconstantflowofnew
entries.Thisisveryevidentinthedeclineofyearlysubmissionsinlateryears.It
isverylikelythattherearenumeroussimilarattemptsstillvisibleontheweb,
sincesuchrepositoriesmayneverhaveregisteredineitherofthetwoindexes.
Suchrepositorieswouldbeexcellenttostudyinordertofindoutwhythey
failed,butthishasnotbeenattemptedhere.

Startyear

Thestartyearsofthedifferentrepositoriesweredeterminedbyanumberof
methods,forinstancebycheckinginformationonthewebsite,checkingupload
dataofindividualmanuscriptsandtherecordsintheROARregistry.Theage
distributionisshowninTable2below,groupedbysizecategory.

Table2.Repositoriesbystartyear,groupedinsizecategories


Topicalrange

Oneusefulwayoflookingattherepositorieswastolookathowwideornarrow
theirscopeis.Theauthormadeasubjectiveclassificationoftherepositoriesin
fourclasses:verybroad,broad,narrowandverynarrow.Theyardstickishow
roughlyhowmanypeerreviewedjournalarticlesarepublishedperyearinthat
topic,andtherangewasfromalmostathirdofthewholepeerreviewed
literatureinthecaseofPMC,toamaximumofafewhundredperyearfor
subjectssuchasantsorITtoolsinarchitecturaldesign.Verybroadwould
correspondtoover100,000articlesperyear(iebiomedicine,socialscience),
broadtowholescientificdisciplines,oftenwithtensofthousandsofarticles,
narrowtosubfieldsandverynarrowtoparticulartopicsTheresultswererather
evenwith11verybroad,22broad,10narrowand13verynarrow.

Services

Thebasicservicethatarepositoryshouldprovideispermanentstorage,astable
webadressfortheuploadedmanuscriptsaswellasbeingopentogeneraland
websearchengines.Mostretrievalsofthemanuscriptswouldinpracticebevia
searchenginehits,forinstanceusingthetitlesofthearticles.GoogleScholarhas
forinstanceafeatureshowingopenlyavailablefulltextcopiesinaseparate
columntotheleft.
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Manyrepositorieshaveadditionalfeaturesinadditiontothisbasicfunctionality.
Herearejustafewexamples:

 Beingsearchablebyspecialpurposeaggregators(ie.OAIster),by
complyingtotheOpenArchivesInitiativeProtocolforMetadata
Harvesting(OAI‐PMH)

 Possibiltyofbrowsingtherepositorybysubcategories(author,
topic,country,yearetc,newsubmissions).

 Advancedsearchfaciltywithintherepositorycontent
 Citationtracking
 Authorrankingbasedoncitations
 Reviewsofnewmanuscriptsidentifyingparticularlyinteresting

ones
 Othercommunityserviceslikeconferenceandjobannouncements


Noattemptwasmadetosystematicallyreviewsuchfeaturesforeachrepository.
Thegeneralimpressionisthatspecialfeaturescouldbefoundespeciallyamong
theolderandbiggerrepositorieswhichusecustom‐builtsoftware.Mostofthe
youngerandsmallerrepositories,whichpredominantlyhavebeenbuiltusing
opensourcerepositorysoftware,offerthebasicsetoffunctionalities.

Organisationalsetting

Therepositorieswereclassifiedintothreetypesdependingontheorganisational
setting.Thosesetupbyuniversities,theirdepartementsorotherorganisations
(37).Thosebelongingtointernationalassociations(8),andthosethathave
emergedasindependentrepositories(11),basedoninitiativesfromindividual
scientistsorgroupsofscientists.Manyofthe”independent”repositoriesare
neverthelessindirectlysupportedbyuniversitiesbythefreeuseoftheirweb
servers.Thedifferenceismainlyinthehistoryandthelevelofthesupportbythe
institution,forinstancepaidstaffmanagingtherepository.
Someofthemoresuccesfulindependentrepositorieshaveovertheyears
evolvedsubstantiallyintheorganisationalsense,fromtheiroriginsofoneora
fewindividual”entrepreneurs”launchingthemontheirown.SSRNhasinfact
becomeacorporationwithabudgetinexcessof1millUSDandaninternational
associationhasbeenfoundedfortherunningofE‐LIS.Somerepositorieshave
establishedhierarchicaleditorialstructuresresemblinghigh‐qualitypeer
reviewedjournals.
Itwasalsointerestingtonotethatseveralrepositorieswerestartedwith
externalinitialfunding,forinstancefromtheUnesco,theEuropeanCommission,
JISK(UK),USNationalScienceFoundation,FordFoundation,Nordbib.Mostof
thesewerenotparticularlysuccessfulinattractingasteadyflowofnew
submissionsaftertheintialfundingended.


ITplatform
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AlltheearlyrepositorieshadtobuildITplatformsoftheirown,butlatermost
repositorieshavebeenabletousespecialisedthirdpartysoftware(ieEPrints
andDSpace),usuallyavailableviaOpenSourcelicenses.Seventeenrepositories
usecustombuiltsoftware,inparticularthebiggestandmostsuccessfulones.
EPrints(17repositories)andDSpace(10repositories),whichinitiallywere
designedforinstitutionalrepositories,arebothverypopularplatformsfor
smallerandmid‐sizedsubjectrepositories.DLIST(DigitalLibraryofInformation
Science&Technology)hasinfactbeenimplementedasasubjectcollectionin
theUniversityofArizonainstitutionalDSpacerepository.HAL(Hyperarticlesen
ligne)istheFrenchnationalrepositoryinfrastructurewhichalsohasbeenused
tosetupanumberofsubjectcollections,ofwhichsixareincludedinthis
analysis.OpuswithfourrepositoriesisasystemdevelopedbytheUniversityof
StuttgartandiswidelyusedinGermanspeakingcountriesandFedora(one
repository)wasoriginallydevelopedbyresearchersatCornellUniversity.SciX
wasdevelopedinanEUfundedprojectbyLjubljanaUniversityandisusedinone
repository.

Countryoforigin

Notunexpectedly,theUStoppedthelistwith17repositories.Moresurprisingly
GermanytiedwiththeUKinsecondplacewith9repositorieseach.TheGerman
basedrepositorieswhereforthemostratheryoung,manyusingtheOPUS
softwareandalsocontainingafairproportionofGermanlanguagecontent(in
additionthereweretwoAustrianrepositories).Francehad4andItaly3,withall
othercountrieshavingatmosttwo.


Repositoriesbydiscipline

Therearemanyalternativewaysinwhichadiscussionofthe56repositories
couldbeorganized.Themostmeaningfulseemstobebysubjectfield.The
narrativeisalsopartlychronological,inthesensethatthefieldswheresubject
repositoriesfirstdevelopedstartoffthediscussion.Table1abovehasbeen
structuredtofollowmoreorlessthesameorderasthenarrative.

Physicsandmathematics

Scientistsinalldisciplinestendtosendarticlemanuscriptstoafewcolleaguesto
getfeedbackandexchangeideasbutinafewfieldssuchasphysicsand
economicsthisexchangewasmoresystematicevenbeforetheInternetandthe
Web,firstonpaperandlaterusingftpsitesandemaillistservers.Itwasthusno
coincidencethatthefirstsuccessfulrepositoriesemergedinthesesubjectfileds.
MuchhasbeenwrittenaboutthefirstsuccessfulE‐printarchive,arXiv,which
wasstartedin1991byPaulGinspargattheLosAlamosNationalLaboratory.The
numberofmanuscriptsuploadedtoarXivhasintwodecadesgrownlinearilyto
over800,000,andnowadaystherepositoryincludesotherdisciplines,suchas
mathematics,non‐linearscience,computerscience,andquantitativebiology.In
2001CornellUniversitytookoverthehostingoftheservice,andin2011
universitypaidstaffhavetakenoverthepracticalrunningoftherepository.Its
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currentyearlybudgetisaround400,000USDandtheuniversityistryingtoget
institutionswithmanyauthorsuploadingtotherepositorytosupportthe
servicefinancially.Acollaborativegovernancestructurehasalsobeensetupfor
therepository(Fischman,2011).
DespitethesuccessofarXiv,anumberofscientistswhoaredissatisfiedwith
certainaspectsofitsoperation,havesetupanalternativeservicecalledviXra.
Accordingtothelatter’swebsite“Ithasbeenfoundedbyscientistswhofind
theyareunabletosubmittheirarticlestoarXiv.orgbecauseofCornell
University'spolicyofendorsementsandmoderationdesignedtofilteroute‐
printsthattheyconsiderinappropriate”.Theservice,foundedin2009,currently
housesover3,000manuscripts.


EconomicsandManagement

Theotherbranchofscience,whichhashadastrongpreprintculturepreceding
thewebiseconomics,wheremanuscriptshavebeendistributedasworking
paperspublishedbytheuniversitydepartmentsandresearchinstitutesofthe
authors.TheSocialSciencesResearchNetwork(SSRN)wasstartedin1992
underthenameFinancialEconomicsNetworkandwasformallyincorporated
underitscurrentnamein1994.Ithasabudgetofcurrentlyaround1millUSD
butislargelydependantonvoluntaryworkcontributedbyover1,000scholars
worldwide,whoactasAdvisoryEditors,EditorsandNetworkDirectors(Jensen
2012).Thepaidstaffincludesabout15peopleinthecentraloffice.
SSRNcurrentlystoresover380,000fullpapersandabstracts,andwhilethe
majorityofpapersareavailableforfreethenetworkincludesanumberof
indexingandabstractingserviceswhicharesubscriptionbased.SSRNalso
includesmaterialfrompublisherswhouploadittoSSRN,butwhichmaterialcan
onlybeaccessedviapay‐per‐view.
RePEc(Researchpapersineconomics)wasstartedin1997,butitsorigins
strechbacktothebeginningin1993whenitspredecessorNetEcwasstarted.In
contrasttoSSRN,RePEcisentirelyrunbyvolunteersandallservicesarefree.
ThestructureofRePEcdiffersfrommostsubjectrepositoriessinceitsbackbone
consistsofalargenumber(currentlyover1,400)ofinstitutionalor
departmentalrepositoriesofworkingpapersandpreprints,whicharelinked
togetherbyacommonsearchportalandanumberofvalue‐addingservices,for
instancedownloadstatistics.Author’swholackasuitablelocalrepositoryto
uploadto,canusetheMunichPersonalRePEcArchive.Thereisalsoan
adaptionofthesamesoftwareandstructureinRussian;Socionet.Inaddition
majorpublishersprovidemetadatainfoofpublishedsubscriptionarticles.
BothSSRNandRePEcareveryrepresentativeexamplesofthewebportal
philosophy,whichwasverypopularinthelatterhalfofthe1990’s,intheperiod
wherewebsearchengineswerenotyetfullydeveloped,andwhenreaders
interestedinparticularsubjectswouldtendtosearchforinformationin
discipline‐specifichubs.
EconStorisamuchmorerecentinitiative(2009),andalsohasadifferenttypeof
genesis.It’spredecessorwastheGermanNationalLibraryforEconomicsandit
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migratedtotheDSpacesoftwarein2009.Ithasaveryclearinstitutionalsetting
andprovidesrepositoryservicestotheeconomicsdepartmentsofGerman
universities.It’sdevelopmenthaspartlybeensupportedbytheEuropean
Commission(theNEEOproject).EconStoralsocontainsinterfacestoRePEc.
EconStorislessofaportalwhereresearcherswoulddirectlysearchfor
publicationsthanamethodforalargenumberofinstitutionstooutsourcethe
technicalinfrastructurefortheirrepositories.

ComputingandInformationScience

Itisperhapsnobigsurprisethatresearchersincomputingand
information&libraryscience,giventheirresearchareas,havebeenveryactivein
thecreationofsubjectrepositories.CiteSeerwasstartedin1997byanumberof
researchersworkingattheNECresearchinstitute.Itwasnotprimarilya
repositorybutratherasearchengineforacademiccontent,whichharveststhe
webforopenlyavailableliterature,andalsoprovidescitationtrackingfunctions.
ItcanbeseenasforerunnertoacademicsearchenginessuchasGoogleScholar.
In2008itwasreplacedbyCiteSeerx,whichhasamorescalablesoftware
architecture.
E‐LIS,e‐printsinlibraryandinformationservice,wasestablishedin2003by
aninternationalgroupofcollaboratingscholars,andhasorganizationally
evolvedtoanassociation,withastructuresimilartotop‐notchsocietypublished
scholarlyjournals.Theorganizationincludesnearly50nationaleditors,which
checkthemeta‐dataofdocumentsuploadedfromtheirrespectivecountries.
Otherrepositoriesincomputingandinformationsciencehavemainlybeen
limitedtooutputfromparticularcountries(theFrenchArchivesicandtheArab
RepositoryforLibraryandInformationStudies)ortonarrowsubjectfields.
Examplesofsuchfieldsareagent‐basedcomputing,cryptology,graphdrawing,
informationsystems,digitalcuration&preservation.Thisauthorhaspersonal
experienceoftwosuchrepositories,SproutsforworkingpapersinInformation
systemsandArchitektur‐InformatikforITinarchitecture.Bothwerecreated
withgreatenthusiasmjustafterthemillenniumshiftbuthaveneverachieved
thecriticalmassofsubmissionsneededforsuccess.

Medicine

Themedicalfieldhasonlyfewrepositories,butone,PubMedCentral(PMC),isa
keyresourceforthewholeopenaccessmovement.PMCwasdevelopedbythe
USNationalLibraryofMedicinebasedontheearlierEntrezsearchenginefor
healthsciencesdatabasesandlaunchedin2000.Incontrasttomanyofthe
repositoriesmentionedearlierPMCisconcentratedonprovidingopenaccessto
manuscriptcopiesofpublishedarticles,notworkingpapersorsubmitted
versions.Manypublishershavealsoagreedtodepositexactcopiesofpublished
papersinPMC,usuallywithadelayof12months.CurrentlyPMCcontainsover2
millionopenaccessarticles.
OfparticularimportanceforthedevelopmentofPMChasbeentheOAmandate
oftheNationalInstitutesofHealth,whichhasbeeninplacesince2006.This
policyrequiresthatarticlesemanatingfromNIHfundedresearcharemade
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openlyavailableinPMCatthelatest12monthsafterpublication.DuetoNIH’s
positionasthebiggestpublicresearchfundingagencyintheworld,anumberof
publishershavelobbiedstronglyagainstthismandateintheUSlegislation,
howeverunsuccessfully.DuetothegreatpopularityofPMC,sistersiteshave
sprungupinothercountries(PMCCanada,UKPubMedCentral)
Oneofthereasonstherehavebeenfeverrepositoriesfoundedinbiomedicineis
theabsenceofaworkingpaperorpreprinttraditioninthisfield,andtherelative
fastturnaroundtimefromsubmissionstopublishedarticlesinmedicaljournals.
OneattempttosetupapreprintserverinthefieldwasClinicalMedicine
NetPrints,whichwassponsoredbytheBMJgroupandHighwirePress.Thesite
containslessthanahundredmanuscriptsfrom1999to2003.Thehomepageof
therepositoryhasaveryvisiblewarning:“Articlespostedonthissitehavenot
yetbeenacceptedforpublicationbyapeerreviewedjournal.Theyarepresented
heremainlyforthebenefitoffellowresearchers.Casualreadersshouldnotact
ontheirfindings,andjournalistsshouldbewaryofreportingthem”.
Thereareafewotherrepositoriesinmedicineworthmentioning.
OpenMED@NICishostedbytheBibliographicInformaticsDivisionofNational
InformaticsCentre(India)andisintendedforbothpreprintsandgreencopiesof
acceptedmanuscripts.ItseemstobemainlyusedbyIndianauthors.Dryad
offersauthorsofpublishedmedicalarticlesthepossibilitytouploaddatasets
relatedtotheirjournalarticlestotherepository.

Philosophy

ScientistsinPhilosophyseemtohaveeagerlyembracedtheideaofsubject
repositories.PhilPapersalsoincludesothertypesofmaterialsthanjustOA
copiesofarticles,andhasmanycharacteristicsofa“one‐stopshop”portalfor
scientistsinthedomain.Likemanyothersubjectrepositoriesithasbeen
developed(since2006)byacoupleofentrepreneurialscientists,althoughithas
receivedsponsorhipfromJISCintheUK.Sammelpunkt.Elektronisch
ArchivierteTheoriisasmallrepositorywithawidevarietyofsubjects,although
themajorityofpapersareinsomefieldofphilosophy.Itcontainspapersinboth
GermanandEnglish.
Therearetworepositorieswithmorenarrowsubjectareasworthmentioning.
ThePhilosophyofSciencearchivewassetupintheyear2000byscholarsatthe
UniversityofPittsburgh,inspiredbythesuccessofarXiv.Likeitsrolemodelitis
concentratingonpreprints.SciRePrintsisasmallrepositoryhostedbythe
UniversityofLatvia,focusingonpapersdiscussingtherelationshipbetween
scienceandreligion.Thehomepagecontainsaninterestingpassage:“Notably,
scientificarticlesnotacceptedforpublishinginothersourcesduetoreligiousor
mysticalpresuppositionsarewelcomehere,providedthattheycomplywiththe
academicstandardsandusescholarlymethodsandlanguage”.

EarthSciences

ThereareseveralrepositorieswithinthegeneralareatitledEarthSciences,
includingtwobroadonedealingwithearthandatmosphericsciences(CEDA,
EarthPrints)andmorespecializedonedealingwithtopicslikeMarine
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environmentresearch(AquaticCommons),OrganicFoodandfarming(Organic
Eprints)andresearchrelatedtotheCarribeanRegion.Asuccessfulrepository
withacriticalmassofmaterialisAgEconSearch,hostedbytheuniversityof
Minnesota,whichspecializesinagriculturalandappliedeconomics(Kellyand
Letnes,2006).AnothernarrowlyfocusedoneisAntsbase,acollaboration
betweentheAmericanMuseumofNaturalHistoryandtheOhioStateUniversity.

SocialSciences

InadditiontoEconomicsandManagementthereareseveralrepositoriesinthe
socialsciences,butonlythreewithasignificantcriticalmassofpapersexceeding
10000manuscripts(SocialScienceOpenAccessRepository,theGerman
eDOC.VifaPolforadministrativeandpoliticalscienceandHAL‐SHS).Thelastone
oftheseisoneoftheoverlaystructuresprovidingsubjectviews,inthiscase
socialsciences,intothenationalFrenchHALrepository.Inadditionthereare
severalmorespecializedones,forinstancefiveineducationandpedagogyand
threeinpsychologyandpsychiatry.Aninterestingonecombiningasubjectand
regionalaspectisAfricanHigherEducationResearchOnline.
InhistoryresearchtherewereseveralrepositorieslistedinROARandDOAR
whichhadtobediscardedbecausetheycontaineddigitizeddocumentsonly,but
therewereinterestingrepositoriesforinstancedealingwithEuropean
IntegrationandLatinAmericandevelopment.Averywellfunctioningrepository
seemstobetheForcedMigrationOnlineDigitalLibrary,whichaimstocollect
amultitudeofinformationresourcesrelatedtorefugeesandforcedmigration
(Caveetal.,2008).Thewebsiteisofahighqualityandtherepositoryaimsto
alsoreachouttopolicymakers,thebroaderpublicandteachers.Thewebsite
alsoprovidesafacilitytodonatemoneyforthemaintenanceofthesite.

Artsandhumanities

Thereareseveralhighlyspecializedrepositoriesintheartsandhumanities,but
nobroaderones.Itisimportanttonotethatscholarsinthesefieldstendto
publishmoreinmonographsorbookchapters,andthatpeerreviewedjournal
publishingislesscomparedcomparedtotheSTMsciences.
CuriouslytherearetworepositoriesdealingwithdifferentaspectsofBasque
culture,onemorebroader(Hedatuz)andoneconcentratedonthelanguage
(ArtXiker)Bothacceptinputsinseverallanguages(Basque,French,Spanish,
English).Thelatter,likehprints.org(ThefreeNordicArtsandHumanitiesand
SocialSciencese‐printrepository)usestheFrenchnationalrepository
infrastructureHAL.Hprints.orgwasstartedwithNordicfundingbutneverreally
tookoff.Otherrepositorieswithnarrowdomainsexistforclassicalstudies
(Propylaeum‐DOK),arthistory(ART‐Dok)andarcheology(JIIA).

Discussion

Theevolutionofsubjectrepositoriesmustbeseenincontextagainstthegeneral
developmentoftheInternetandthedevelopmentoftheopenaccessmovement.
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Severaloftheleadingrepositoriesweredevelopedalreadyinthemid1990’s
whenmostscholarlyjournalswerestillonlydistributedaspapercopies,and
whencreatingportalstowebinformationandlinklistswasmoreimportantthan
today.Sincethenalmostallmajorpublishershavestartedparallelelectronic
publishingofsubscriptionjournalsandarapidlyincreasingnumberof
universitiesandresearchinstituteshavelaunchedinstitutionalrepositoriesof
theirown,whichcompetewithsubjectrepositoriesforthesamepapers.
Onlythebiggestsubjectrepositoriescontributesignificantlytotheoverall
volumeofgreenOAcopies.Arecentstudyfoundthat43%ofself‐archived
manuscriptcopiesarelocatedinsubjectrepositories(Björketal.,2010).94%of
thesewerelocatedineitherarXivorPMC(Björketal.,2013).Mostoftheother
repositoriesmayplayanimportantroleintheirnicheareas,butthereareso
manyblankresearchareaswithoutarelevantsubjectrepositorythattheoverall
effectisverysmall.Areas,whichinviewofthisstudylacksignificant
repositories,areforinstancechemistryandengineering.
Determiningifaparticularrepositoryissuccessfulisadifficultandsubjective
task.Onatheoreticallevelmethodsformeasuringthisforanytypeofrepository
areforinstancediscussedbyThibodeau(2007)whostatesthatsuccessis
measuredby”howwellitcoverstheuniverseofassetsitshouldormighthold”.
Also(Adamick,J.&Reznik‐Zellen,R.2010b)discussthisissue.Thesuccessor
criticalmassofarepositoryshouldideallybejudgedbycomparingtheactual
uploadedcontenttothepotentialuploadableliteratureinthetopicalrange.In
practiceitwould,however,beverydifficulttodeterminethepotentialarticle
volumesformanyoftherepositories,unlesstheirtopicscoincideexactlywith
disciplinesdefinedinWebofScienceorScopus.Equallyitwouldbedifficultto
findouttheexactnumbersofWoSorScopusindexedarticlesamongthe
documentsuploadedtotherepositories,sincetheymanycontainawidevariety
ofmaterial(alosotherthancopiesofpeerreviewedarticles).Apragmatic
measurewhichiseasiertouse,isthetrendinthenumberofuploads,whichhas
alsobeendiscussedbyCarrandBrody(2007).Authorsinafieldwillsoonloose
faithinarepository,whichhasn’tachievedacriticalmassofarticleandwillstop
uploadingnewdocuments.Forsomeofthesmallerrepositories,whichinthe
discussionsectionhavebeenmentionedasfailures,thiscriterionhasbeenused.
Itisinterestingtonotethewidevarietyoforganizationalstructures,whichhave
emergedaroundsubjectrepositories.Themostcommonhistoryisthatofa
singleorahandfulof“entrepreneur”scholarswhohavecreatedtherepository
asamoreorlesspersonalproject.Usuallytheirinstitutionhasallowedtheuseof
theuniversitywebsite.Insomecasesthedevelopmenthaslaterleadtoa
corporatestructurewithemployedstaff(SSRN),inotherstotheemergenceof
complexnetworkedvoluntaryworkstructures(RePEc).Repositories,which
havebeenstartedbyinstitutionsonastrategicdecisionbytopmanagement(i.e.
PMC,HAL)arerare.ArmbrusterandRomary(2009)notethat“thefutureof
subject‐basedrepositoriesdependsonwhethertheydevelopasustainable
businessmodelwithindependentincome”.
Theresultsofthisstudycanbecomparedwith(Adamick,J.&Reznik‐Zellen,R.
2010b),whostudiedthetenbiggestrepositoriesalsoincludedhere.The
followingobservationscanbemade.
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 Thegeographicalspreadofthehomecountriesoftherepositories
becomesmuchmorediverse(outsidetheUS)aswegooutsidethe
“big10”.Severalmidsizedandsmallrepositoriesalsowelcome
uploadsinotherlanguagesthanEnglish.

 Midsizedandsmallerrepositoriestendtohavemorenarrow
topicalrangesthanthebigones

 Thereareseveralsmallerrepositoriesinnicheareasinthesocial
sciences,artsandhumanities.

 Theuseofopensourcesoftwareisdominantoutsidethebig10.
 Therearemanyfailedrepositoriesincluded.Thebusinessmodel

wherearepositorywasstartedwithtime‐limitedfundingfroman
outsidegrantseemsnottohavebeenparticularlyfruitful.

Conclusions

Despitetheavailabilityofopensourcerepositorysoftware(i.e.EPrints,DSpace),
whichtechnicallyhasloweredtheinitialeffortneededtostartarepository,it
seemsthatthepotentialforlaunchingnewsuccessfulrepositorieshas
diminished.Itiscurrentlymuchfrommanagerialviewpointeasiertolaunchan
institutionalrepository,whichisusuallyoperatedbydedicateduniversity
librarystaff,thanasubjectrepository,whichmaylackinitialfundingand
requiresaninternationalnetworkofcollaboratorstogetgoing.AnIRisthe
naturallocusofPh.D.andlowertheses,alreadyexistingworkingpaperand
publicationseries,anditcanbebackedbyamandatefromtheuniversitymaking
itobligatoryfortheinstitutionsresearcherstouploadgreencopiesoftheir
journalpublications.Institutionalrepositoriesarealsonaturalextensionstothe
CurrentResearchInformationSystems,thatalmostalluniversitiesnowhaveto
keeptrackoftheirpublicationoutput,anditisvery“trendy”tostartIRs.
AccordingtoBjörketal(2013)82%oftheworld’s148mostproductive
researchinstitutionshaveaninstitutionalrepositoryofferinganaturalplaceto
self‐archivefor85%ofthearticlesproducedintheseinstitutions.Subject
repositories,ontheotherhand,mustrelymainlyonword‐of‐mouthwithintheir
communitiesandonreachingthenecessarycriticalmassearlyinordertotake
off.
Anotherdevelopmentofimportanceisinthelegalboundaryconditionsforself‐
archiving.Althoughamajorityofpublishersallowtheopenself‐archivingofthe
finalapprovedmanuscriptversion,thisisusuallyallowedonlyforauthorweb
pagesandinstitutionalrepositories,usuallysubjectrepositoriesareexcluded.In
astudyofthecopyrightrulesofthe100largestscholarlypublishers,immediate
self‐archivaloftheacceptedversionwasallowedfor61%ofallpublished
articlesininstitutionalrepositoriesbutforonly21%insubjectrepositories
(Laakso,2013).Suchdetailedcopyrightrulesstartedtobecomecommonaround
2003‐2004,andapparentlypublishersfeelthatsubjectrepositoriesareabigger
threattotheirbusiness.TheonlyexceptionisPMC,whichduetothebargaining
powerofNIHasresearchfunder,hasbeenabletonegotiatespecialconditions
withseveralmajorpublishers.
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Thefewbigsuccessfulsubjectrepositoriesarelikelytocontinuetothrive,
becausetheyhavebecomeapartofthepublishingbehaviorofacademicsintheir
fields.Twofactorshaveinparticularcontributedstronglytotheemergenceof
successfulsubjectrepositoriesinalimitednumberofareas.Firstlytheexistence
ofastrongworkingpaperorpreprintcultureinaresearchfieldalreadypriorto
theInternet(aswasthecaseforarXiv,SSRNandREPEC)andsecondlya
mandatefromadominatingresearchfundertouploadcopiestoaprescribed
subjectrepository(PubMedCentral).Ifnewmandatesfromstrongresearch
funderswouldemerge(forinstancethroughstakeholderssuchastheUS
governmentortheEuropeancommission)thesemighthelpsupportthegrowth
ofexistingornewsubjectrepositories,butthetrendinsuchmandatesseemsto
betopromoteself‐archivingininstitutionalrepositoriesaswell,whichisnotthe
caseintheNIHmandate.
Allinallitseemsthatthestrongestgrowthperiodforsubjectrepositoriesis
over.ThegrowthingreenOAliteratureavailableviasubjectrepositories
currentlymainlyconsistsoftheinternalgrowthofthefewreallybigones(PMC
andarXivinparticular)ratherthanemergenceofnewrepositories.
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  Range Items Founded Country Software Type 
PHYSICS AND MATHEMATICS                  
arXiv          805000  1991  USA  In-house  Independent 
viXra          3680  2009  UK  In-house  Independent 
ECONOMICS AND MANAGEMENT                  
Social Science Research Network          814725  1992  USA  In-house  Independent 
Research Papers in Economics          1200000  1993  USA  In-house  Independent 
Munich Personal RePEc Archive          22643  2006  Germany  EPrints  Institution 
Socionet           3520  2006  Russia  In-house  Independent 
Econstor          48252  2009  Germany  DSpace  Institution 
Industry Studies Working Papers          130  2010  USA  EPrints  Association 
COMPUTING AND INFORMATION 
SCIENCE 

       
         

CiteSeerX          2000000  1997  USA  In-house  Institution 
E-LIS          14053  2003  Italy  DSpace  Association 
Arab Repository for Libr. and Inf. Studies          52  2010  Egypt  In-house  Institution 
Archivesic          1501  2002  France  HAL  Institution 
DLIST          1540  2002  USA  DSpace  Institution 
Sprouts           485  2000  USA  In-house  Association 
Cryptology ePrint Archive          5702  1996  USA  In-house  Association 
Architektur-Informatik          113  2003  Austria  SciX  Independent 
ERPAePRINTS          82  2003  UK  EPrints  Institution 
AgentLink          1410  2004  UK  EPrints  Association 
Graph Drawing E-print Archive          886  2003  Germany  EPrints  Institution 
MEDICINE                  
PubMed Central          2600000  2000  USA  In-house  Institution 
OpenMED@NIC          2866  2005  India  In-house  Institution 
Clinical Medicine NetPrints          81  1999  UK  In-house  Association 
Dryad          8849  2009  USA  DSpace  Institution 
PHILOSOPHY                  
PhilPapers          507277  2006  UK  In-house  Institution 
PhilSci Archive          3005  2000  USA  EPrints  Institution 
Sammelpunkt. Elektronisch archivierte Theorie          1526  2002  Austria  EPrints  Independent 
SciRePrints          164  2009  Latvia  EPrints  Institution 
EARTH SCIENCES                  
CEDA Repository          812  2009  UK  EPrints  Institution 
Earth-prints Repository          7780  2006  Italy  DSpace  Institution 
Aquatic Commons          8072  2007  Belgium  EPrints  Association 
Organic Eprints          13013  2002  Denmark  EPrints  Institution 
AgEcon Search          58007  1995  USA  DSpace  Institution 
Open Knowledge Environment of the Caribbean          8  2009  Jamaika  DSpace  Institution 
antbase.org          500  1995  USA  In-house  Institution 
SOCIAL SCIENCES                  
Social Science Open Access Repository          21777  2007  Germany  DSpace  Institution 
HAL-SHS          41416  2003  France  HAL  Institution 
eDoc.VifaPol          66070  2000  Germany  Opus  Institution 
Bepress Legal Repository          134931  2004  USA  In-house  Institution 
EduDoc          488  2008  Mexico  In-house  Institution 
Fachlicher Dokumentenserver Paedagogik          4414  2005  Germany  In-house  Institution 
Cognitive Sciences ePrint Archive          4010  1997  UK  EPrints  Independent 
African Higher Education Research Online          828  2007  S.Africa  In-house  Institution 
Kaleidoscope Open Archive          1357  2006  France  HAL  Association 
PsyDok          2319  2004  Germany  Opus  Institution 
Theory of Psychology Eprint Archive          119  2001  UK  EPrints  Independent 
Bibliopsiquis          4789  2001  Spain  DSpace  Association 
Policy Archive           21935  2008  USA  DSpace  Institution 
Archive of European Integration                            20280  2003  USA  EPrints  Institution 
Latin American Development Archive                   12  2007  USA  EPrints  Institution 
Forced Migration Online Digital Library                4827  2002  UK  Fedora  Institution 
ARTS AND HUMANITIES                  
Hedatuz          8133  2002  Spain  EPrints  Institution 
ArtXiker           394  2006  France  HAL  Institution 
Hprints         116  2008  Denmark  HAL  Institution 
ART-Dok         2551  2007  Germany  Opus  Institution 
Propylaeum-DOK          1536  2007  Germany  Opus  Institution 
JIIA Eprints Repository          200  2003  Italy  EPrints  Independent 
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Table1.The56studiedrepositories.Thetopicalrangehasbeenindicatedbythe
symbol“”inoneoffourcolumns,fromlefttoright:verybroad,broad,narrow,
verynarrow.

Start year  ≥100000  ≥10000  ≥1000  ≥100  ≥1  sum 
             

1991  1          1 
1992  1          1 
1993            0 
1994            0 
1995    1    1    2 
1996      1      1 
1997  2    1      3 
1998            0 
1999          1  1 
2000  1  1  1  1     4 
2001      1  1    2 
2002    1  5       6 
2003    3    3  1  7 
2004  1    2      3 
2005      2      2 
2006  1  1  3  1    6 
2007    1  4  1  1  7 
2008    1    3    4 
2009    1  1  1  1  4 
2010        1  1  2 
2011            0 
2012            0 

             
SUM  6  9  21  13  5  56 


Table2.Repositoriesbystartyear,groupedinsizecategories



