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ABSTRACT

The corversionof scholarlyjournalsto digital formatis proceedingapidly, especiallyof those
from largecommerciabndlearnedsocietypublishersThis corversionoffersthebesthopefor survival
for suchpublishers. The infamous*journal crisis” is more of a library costcrisis than a publisher
pricing problem,with internallibrary costsmuchhigherthanthe amountspenton purchasingoooks
andjournals. Thereforepublishersmay be ableto retainor evenincreasetheir revenuesand profits,
while atthe sametime providing a superiorservice.To dothis, they will haveto take over mary of the
functionof libraries,andthey candothatonly in the digital domain. This paperexaminespublishers’

stratgies,how they arelikely to evolve, andhow they will affectlibraries.



1. Introduction

A specteis hauntinghepublishingindustry It is thespecteof Encyclopaedi@ritannica. My first
paperon electronigoublishing[Odlyzko1] citedEncyclopaedi@ritannicaasanexampleof aformerly
flourishingbusinesghatfell into troublein justafew yearsby neglectingelectronicmedia. Sincethat
time, Encyclopaedid@ritannicahascollapsedandwassoldto JacobSafra,whois investingadditional
fundsto coverlossesandrevampthebusinesgMelcher]. Theexpensve salesorcehasbeendismissed,
andwhile print versionscanstill be purchasedrom bookstoresthe focusis on electronicproducts.
This collapseoccurredeventhoughEncyclopaedidritannicahadmorethantwo centuriesof tradition
behindit, andwasby far the mostscholarlyandbestknownn of the English-languageng/clopediasin

theaptwordsof [EvansW,

Britannicas downfall is morethanaparableaboutthedangersf complaceng It demon-
strateshow quickly anddrasticallythe nev economic®f informationcanchangeherules
of competition,allowing new playersandsubstituteproductsto renderobsoletesuchtra-
ditional sourcesof competitve advantageasa salesforce,a supremebrand,andeventhe

world’s bestcontent.

This paperconcentratesn scholarlyjournals. Not only that, but it will not dealwith journalssuch
as Scienceor IEEE Spectrumwhich are distributed to tensor hundredsof thousandof readers. It

will concentraten the low-circulationjournalsthatare sold primarily to libraries,andtypically have
abouta thousandsubscribers.Theseare the journalsthat bring in the bulk of revenuesto scholarly
publishersandarethesourceof theresearchibrary crisis. Still, theEncyclopaedi@ritannicaexample
will be usedseveraltimesin analyzingthesejournals. The marketsaredifferent,but thereare mary

similarities.

A few yearsagotherewas considerableskepticismwhetherelectronicjournalswere feasibleat
all. A large partof [Odlyzkol] wasthereforedevotedto demonstratinghatLicklider [Licklider] was
right in the early 1960sin predictingthat by the late 1990s,computing,communicationsand stor
agetechnologiesvould be adequatdor handlingthe scholarlyliterature. By now, mostsuchdoubts
have beendispelled(althoughthereare still exaggeratedoncernsaboutdurability of digital storage
aswell astechnicalstandards).lt is alsowidely acceptedhat electronicjournalsare desirableand
inevitable. Thereforewe seerapid growth of digital material. Scholarlyjournalsthat exist only in
electronicformatscontinueto proliferate.However, sincethey startedrom alow basethey still cover

a small fraction of the literature. The dominantelectronicjournals(if notin absolutenumbersthen



certainlyin amountof peerreviewed material)are digital versionsof establishegrint serials. (See
[ARL, HitchcocCH for latestestimate®f theelectronicmarketplace.)Thelargestscholarlypublishey
Elsevier, will soonhave all its approximatelyl200journalsavailableelectronically Professionasoci-
eties,suchasthe ACS,APS,AMS, andSIAM, alsohave eitheralreadycreatecelectronicversionsof
all their researctjournals,or arein the processf doingso. The questionof whethermostscholarly
journalswill beelectronicor notis thussettled.

It is now widely acceptedhat scholarlyjournalshave to be availablein electronicformats. How
they areto be delivered,and especiallyat what price, remainsto be decided. This article examines
the currentpracticesby publishers both commercialand professionakocietyones,andtheir likely
evolution andimpacton libraries.

Somefeaturef theelectronicofferingsfrom establishegublishergsuchasoffering only bundles
of journals,withoutachanceo purchaseéndividual ones)arecausingcontroversyamongscholarsand
librarians. The subtitle of the article [Kiernan] describeghe mixture of reactionswell: “Someseea
way to meetprofessorsheedsptherssaypublishersareprotectingprofits” Thereis no doubtthatthe
publishers’primary motive is protectionof revenuesandprofits. Thisis truefor bothcommercialand
learnedsocietypublishers Still, thisarticleamuesthatprofessorsheedsarelikely to bebettersatisfied
by thesenew electronicofferings than by traditional print journals. However, for the publishersto
protecttheir revenuesandprofits, they will have to usurpmuchof therole andresource®f libraries.
Further publishers'successs likely to retardthe developmentof anevenmoreefficient system.

Encyclopaedidritannicawasvulnerabldargely becausé hadanenormoushbloatedcoststruc-
ture. The $1,500to $2,500that purchasergaid for eachsetincludeda coupleof hundreddollarsfor
the printing, binding, anddistribution. Most of the restwasfor the salesforce andgeneraladminis-
trative overhead. The vauntededitorial contentapparentlyamountedo well under10 percentof the
total price. Thatis whatallowed $50 CD-ROM eng/clopediago compete They did nothave thesame
quality of content,northenicely printedvolumes but they did have superiorsearchabilityportability,
andanirresistibleprice.

It is importantto notethataftersomeabortive attemptgo sell first $1,200,then$300CD-ROMs,
Encyclopaedi@ritannicais now offeringits CD-ROMs for $1250r evenless.It is notknown publicly
whatits total budgetor internalcostallocationsare,but it appearsafeto saythatthe entireeng/clope-
diaindustryis spendingnuchmoreon contentthanit usedto. At Britannica,editorialstaf reportedly
hasincreasedby over 25 percentFurther usageof eng/clopediatasprobablyincreasedubstantially

While mostof the CD-ROM versionsare hardly ever used(which wasalsotrue of the papereditions,



of course) therearetensof millions of them, mary morethanthe print eng/clopedias. This means
that total usageis surelyup. Universitiesthat subscribeto the online versionof the Encyclopaedia
Britannicareportthatusages far higherthanit everwasfor the printedversiongGetZ.

As with Encyclopaedidritannica the main effect of new technologie®n otherpartsof the pub-
lishingindustrywill likely beeliminationof costshatoncewereunasoidable.Spendingon contentwill
probablygo up. Total profits, which mary fingerasthe culpritin thelibrary crisis, mayalsoincrease.
(It wasnotedin [Odlyzkol] thatwhile revenuesof the World Bookeng/clopediawentdown whenit
switchedto a CD-ROM format, profits grenv.) However, the entireinformationindustryis likely to
becomanuchmoreefficient, with moreresourceslevotedto theintellectualcontenthatshouldmatter
themostto scholars.

The currentscholarlyjournal systemis full of unnecessargosts.The onesthathave attractedhe
most attentionin the pastwere thoseassociatedvith publishing. The main traditional functionsof
publishers,n which they handledcopy editing, production,anddistribution of materialprovided to
themfor freeby scholarsaremostly obsolete The differencein quality betweerthe manuscriptshat
scholarscan producethemseles, andthe final printed journal versions hasdecrease@lmostto the
vanishingpointwith the arrival of easyto usecomputerizedypesetting.(Herel amreferringto copy
editingandothertasksperformedby professionalat publishers Peerreview is anothematter It was
andcontinuedo bedonegratisby scholarssothatevenif it is facilitatedby publishergoday it canbe
performedwithoutthem.)

To a large extentpublishersarerespondingo cutsin subscription®f large (andthereforeexpen-
sive) journalsby launchingsmaller more specializedserials. Theseare often treatedwith muchless
care,sothey arenot muchbetterin quality of presentationhancamera-readjournals. Furthermore,
they often have laughablysmall circulations(suchasthe figure of 300 or lower cited by a publisher
[Beschle}). Thusthecurrentscholarlyjournalsystemis becomingdysfunctional.

To survivein thelongrun, publisherswill needto movetowardspraovisionof intellectualialue(such
asthatprovided by the stafs of reviewing journals). Thatis a hardtask, requiringnew skill sets,and
oftennew personnelWhatkeepghepublisherssituationfrom beinghopelesss thetremendougertia
of the scholarlycommunity which impedegthe transitionto free or inexpensie electronicjournals.
Anotherfactorin the publishers’favor is thatthereare otherunnecessargoststhatcanbe squeezed,
namelythoseof the libraries. Moreover, the unnecessariibrary costsare far greaterthanthoseof

publisherswhich createsan opportunityfor thelatterto exploit andtherebyto retaintheir position.



Much of this introduction,and of the whole article, is basedon subjectve personalevaluations.
Sincetheaim of thiswork is to look outto thefuture,thatis inevitable. Thefollowing sectiongresent
dataand more detailedprojectionsthat aim to make my vision more persuasie. Section2 briefly
reviews the economicsof scholarlyjournals. Section3 discusseshe basicstratgy that established
publishersarefollowing in moving to electronicjournals. Section4 concentratesn somefeaturesof
the currentelectronigjournalpricing andlicensingpolicies. Finally, Section5 offers somespeculation

aboutthefuture.
2. Economicsand technology

This sectionreviews the basiceconomicfactsaboutscholarlyjournal publishing. They werefirst
presentedh [Odlyzkol] andthenin greaterdetail (andwith moredataaboutelectronigournals,based
onmoreexperience)n [Odlyzkod]. Seealso[TenopirK.

Cornventionalprint journalsbring in total revenuesto publishersof about$4,000per article. On
theotherhand therearemary flourishingelectronigournalsthatoperatenithoutany moneg/ changing
hands,throughthe unpaidlabor of their editors(and with a trivial implicit subsidyby the editors’
institutionsthat provide computersand network connections).Thereis still somequestionwhether
this modelcanscaleto cover mostof peerreviewed literatureandsatisfyscholars’needs.Evenif the
totally free journalswill not sufiice, experiencehasshavn that quality thatis perfectlyadequatdor
mostreaderscanbe producedn the electronicervironmentfor lessthan$400perarticle [Odlyzko4].
Suchcostscanberecoveredeitherthroughsubscriptiorfeesor chagesto authorsandbothmodelsare
beingtried.

Journalsubscriptioncostsare only one part of the scholarlyinformationsystem.As waspointed
outin [Odlyzko]], internaloperatingcostsof researcHibrariesareat leasttwice ashigh astheir ac-
quisition budgets. Thusfor every article that bringsin $4,000in revenuesto publishers|ibrariesin
aggrgatespendat least$8,0000n ordering,catalogingshelving,and checkingout material,aswell
asonreferencehelp. The scholarlyjournalccrisisis really alibrary costcrisis. If publisherssuddenly
startedo give away their print materialfor free,the growth of theliteraturewouldin afew yearsbring
usbackto acrisissituation.

It is importantto emphasizehe point aboutthe costof libraries. The $4,000per article is rough
estimate(see[Odlyzkol, Odlyzko4, TenopirK]) and one canarmue that the precisefigure shouldbe
higheror lower. Onthe otherhand,the exactdollar figuresfor the 120 memberof the Associationof

Researclvibraries,whichincludesmostof thelargeresearctibrariesin theU.S.andCanadagdo shav



thatpurchasesf books,journals,andothermaterialanake up ratherconsistentlyabouta third of their
budgetsandhave donesofor yearsARL]. Theothertwo thirdsgoesoverwhelminglyfor salariesand
wagesof librariansandsupportstaf, with a smallfractionfor itemssuchasbinding. Thetablebelow
shavs thebreakdavn of library expenditurest severaluniversitiesduringthe 1996—97academigear
takenfrom the comprehense statisticscollectedby the ARL andavailableonlineat[ARL]. (Harvard

hastheworld’s highestibrary budget.)

circulation staf purchases totalbudget

Brown 0.3M 240 $5.0M $14.8M
Hanard 1.4M 1182 $17.5M $70.9M
OhioState 1.5M 423 $8.6M $22.1M
Princeton 0.6M 384 $9.2M $24.9M

Thisdivisionof costshasheldfor alongtime. For example,in the1996—97academigear Harvard
spent24.7%of its library budgeton acquisitionswhereasn 1981-82it spent27.5%($5.8M out of
$21.1M)

The ARL numberssubstantiallyunderestimat¢he internal costsof libraries, sincethey include
neitherthecostsof thebuildings,norof building maintenancejor of employeefringe benefits.In mary
caseshosenumbersalsofail to includethecostsof library automatiorsystemslf thoseadditionalcosts
wereto beincluded,costsof acquisitionamight turn out to be undera quarterof the total costsof the
library systemGetz]. Thus,eventhoughmuchof the costto alibrary thatis associatedavith ajournal
is incurredin thefuture,in preservingheissuesandmakingthemaccessibleif seemsafeto saythat
theinternalcostsof thelibrary associatedvith thatjournalareatleasttwice the purchaseprice.

The high internal costsof librariescomefrom the needto provide informationabout,and easy
access$o, thehugecollectionsof materiatthatareusedinfrequentlyatary singleplace.As anexample,
supposedhatwe ignoreall the otheractvities of the Harvard libraries,andallocatethe entirelibrary
costto circulating items. We would then discover that circulating the 1.4 million itemsthat were
borraved (out of 13.6 million volumesin the Harvard collection[ARL]) costaround$50 each. By
comparisontherearecommerciakerviceqaimedat allowing publisherdo reprintbooksin extremely
smallruns)thatwill digitize abookfor aone-timefee of $100to $150,andthenprint individual copies
of a 300-pagebook for about$5 [NYT]. Thatis anorderof magnitudereductionin cost. Of course,
this comparisorignoresall the otherfunctionof thelibrary, but it doesdemonstratéhe dramaticcost
savingsthatarebecomingpossibleéf onecancutbackontheacquisitionrandmanagemerdf a physical
collection.

Thehigh costof operatindibrariesis giving publishersachanceo maintaintheirrevenues Stand-



ing atthelevel of $4,000articles,they arenaturallyreluctantto jump into the chasmof freeor atmost
$400articles.Insteadthey areerviously eyeingthe $8,000perarticle spentby libraries. They arere-
spondinggeitherby carefuldesign.or throughcompetitie instinct,in waysthatshouldreducethe costs
of thetotal systemby decreasingherole andcostof libraries. To the extentthey succeedthis should
producea muchsuperiorscholarlyinformationsystemalthoughstill anunnecessarilgxpensie one.
Therehave beenoccasionaproposalghatlibrariestake overthefunctionsof publishers Giventhe
unnecessariligh price structureof publisherssucha courseis concevable. However, whatis much
morelikely to happerin thecompetitionfor resourcedetweerlibrariesandpublisherss thatit will be
thepublishersvhowill comeoutahead Therearecultural,economictechnologicalandlegalreasons

for this prediction:

1. Therearefewer publisherssoit is easierfor themto mountelectronicpublishingefforts on a

large scale,
2. Publishersaaremoreusedto competitionthanlibrarians,who stresscooperation,

3. Publisherscontrol copyrights, andthusconversionof old material(crucial for reducinglibrary

costs)cannotbe carriedout withouttheir cooperation,

and,perhapsmostimportant,

4. The publishers’'tamget is moreinviting: libraries have at leasttwice as much funding asthe

publishers'revenues.

If the scholarlypublishingbusinesswere efficient and run for the benefitof the scholarlyenter
prise,both librariesand publisherswould have to shrink rapidly However, this businesss arything
but efficient. A major contrikutor to this inefficiency is academidnertia. As is shavn in the discus-
sion of ratesof changein [Odlyzko€], academids amongthe slovestto changein general. Further
scholarlypublicationis a sufficiently smallpartof researcHife thatit doesnot attractmuchattention.
Librariesusuallyconsume3% to 4% of university budgetssoary savingsthatmightberealizedfrom
library cutbackswvould not make a dramaticdifferenceto total spending.(Amongthe academicARL
memberslibrary spendingaveragesbout$12,000perfull timefacultymembefARL].) Furthermore,
library buildings,oftenthemaostprominenton campuseasilyattractdonorswholik e to seetheirnames
immortalizedon suchcentralfacilities.

The most corvincing demonstratiorof scholarlyinertiais the reaction(or the lack of it) to the

Ginspag preprintarchive. Startingin 1991,it hasbecomeahe fundamentatommunicatiormethodfor
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a growing rosterof fields, startingwith theoreticahigh enegy physics later spreadingo otherareas
of physics,andnow alsoto computerscienceand mathematic§Ginspag]. It is a sterlingexample
of how technologycanleadto a sudden profound,andbeneficialtransformation.Yet in 1998, this
archie still processeanly 24,000submissionswhich is substantia{abouthalf of the volumeof all
mathematicpaperspublishedthat year), but small comparedo the perhap2 million papersin all
STM (sciencetechnologymedicine)areas.The attractionsof the archve aregreat. It transformghe
modeof operationof ary communityof scholarghatembraced, andthetransitionis invariably one-
way, asnotasinglegrouphasabandoned. It quickly becomeshedominantmodeof communication
insideary groupthatembrace&. However, in spiteof extensize publicity, it hasnot sweptscholarly
communicatioryet. It appearshattherewerespecialculturalfactorsthatled to the quick adoptionof
thearchie by Ginspag’s own communityof theoreticahigh enegy physicistqprimarily thereliance
on massie mailingsof preprints),andit hasbeena strugglefor pioneersin otherareasto duplicate
the process.Therearestill mary areaqespeciallyin chemistryandmedicine)wherenotjust preprint
archives, but preprintsthemseles, arerare,andin which prestigiougournalsget awvay with policies
thatforbid any formal consideratiorof a paperthathasbeencirculatedin preprintform.

The significanceof the Ginspag archive is two-fold. On onehand,it shaws thatscholarscanem-
bracenew technologyin ashortperiodandderive enouglhbenefitthatgiving it upbecomesinthinkable.
Ontheotherhand,it alsoshavsthatit requiresa substantiatritical massor anexternalpushin anarea
to malke thetransition.In mostof the STM fields, this critical masss not presenyet.

TheGinspag archive substantiateshary of thesubjectve opinionsin thisarticle. In seseralplaces
| referto thesuperiorityof theemeging electronigublishingfuture. Thisis notpurespeculationsince
usersof the archive do enjoy the advantagef muchfasterandwider disseminatiorof their results,
andaccesdo theresultsof otherscholars.Sincethey do have the choiceof abandoninghe archive
for traditional publicationsand limiting preprintuse,their relianceon the archive and the frequent
commentsboutthe benefitsof usingit do demonstratéhe superiorityof this novel method.

A Ginspag-style centralizedpreprintarchive (or a decentralizedystemlike MPRESSfrom the
EuropearMathematicalSociety)is not compatiblein the long run with expensve journalsthat col-
lect $4,000per article. “Availableinformationdeterminegatternsof use”in the aptwordsof Susan
RosenblatfOdlyzko5], andif the basicpreprintsareavailablefor free,few will payafortunefor slight
enhancementsyhichis all thatcurrentjournalsoffer. Thequestionis whatis meantby “the longrun”
The discussiorin [Odlyzko6] aswell asthatabove aboutthe Ginspag archive shavs thatacademia

moves at a glacial pace. Evenin Ginspag’'s own theoreticalhigh enegy physicscommunity most



researcherstill publishtheirpapersn conventionalprint journals.(A few seniorphysicistshave given
upthepracticeof journalpublishingon thegroundghatit doesnot sene to propagateheir results but
thisis still ararephenomenon.Yhusif academiavereleft to itself, the currentjournal systemmight
continueto stumblealongfor a coupleof decadesntil the subversive effect of preprintswould malke
it clearthe systemwasnotworthits cost.

In the discussionon diffusion of new technologiedn [Odlyzko6], mary rapid transitionswere
identifiedwith the presencef forcing agentsnamelypeopleor institutionsthat can compelaction.
Thepredictionof [Odlyzko1] wasthata collapseof theexisting print journalsystemwould comewhen
academidecisionmakers (presidentsdeans,..) realizedthatthis systemwassuperfluousandgo to
departmentsvith offersof thetype “Would you ratherstaywith the existing library systemat $12,000
perhead,or would you bewilling to cutthatbackto $6,000perhead,andusethe savingsfor salaries,
travel, ...?” | think thisis still themostlikely scenaridor changehut thatit will involve abandonment
of print andcutbacksn libraries,andlessof a cutbackat publishers Publisherswho have beenscared

of electronicpublishing,arelikely to becomeforcing agentsandspeedhetransformation.
3. Thedemiseof print journals

Most establishegbublishershave alreadycreatecbr arecreatingelectronicversionsof their schol-
arly print journals. Oftenthey are offering thesedigital editionsat no extra costto subscribergo the
print versions.In somecasesinstitutionsthatforego the print versionreceve amodestdiscount.

A coherenttratgy for the publishersshouldcontaintwo additionalstepsin the future. The first
stepis to eliminateprint editionsentirely (This hasnotyetbeenannouncedby ary majorpublisher)
The secondoneis to convert the old issuego digital form, eitherthemselesor throughorganizations
like JSTOR [Guthrig. (Thisis beingdoneby several professionakocietypublishersbut not yet by
ary commercialones.) This would getlibrariesout of the journal distribution andarchving business
(exceptaslicensingagentsto bediscussedbelan) andallow for drasticreductionsdn library budgets.

Eliminating print editionswould allow for somereductionin costsof publisherqevenif they kept
theircurrentexpensie editingsystem)sothey have afinancialincentive to doit. In digitizationof back
issuesthey would have to spendmone beyondtheircurrentbudgets.Thekey pointis thatit would not
bealot of mong. An earlierarticle[Odlyzko4] mentionedarangeof digitizationcostsbetweer$0.20
and$2.00perpage.Therearenow projects(suchasthecommerciabnefor bookreprintingmentioned
above [NYT], andthe Florida EntomologicalSocietys projectdescribedn [Walker]) thatshav one

canobtaina high quality digital versionfor $0.60 per page. To put thesenumbersin perspectie,



all publisherscollectvely get about$200 million per yearfor mathematicajournals. On the other
hand the entiremathematicaliteratureaccumulate@ver the centurieds perhap80 million pagesso
digitizing it ata costof $0.60perpagewould cost$18million, lessthan10%of theannuajournalbill.

Further this would bea one-timeexpense.

Onthewaytowardseliminatingprint editions publisherswill have to solve afew thorry problems.
Oneof themis interlibrary loans. Exceptfor a few small organizationsuntil recentlyall publishers
had blanket prohibitionson the useof electroniceditionsfor interlibrary loans. This was naturally
resentedy librarians,who rely on suchloansto satisfya small but importantand growing fraction
of their clients’ demands.Without the right to useelectroniceditionsfor interlibraryloans,libraries
were almostuniformly unwilling to even considerabandoningprint editions. Recentlysomelarge
publishershave announcedhangesdn their policies. Electroniceditionsof journalsof thosepublishers
cannow beusedto satisfyinterlibraryloanrequestshut only by printing outtherequestedrticlesand
sendinghemoutin the printedform. Librarieswill thushave the samefunctionalityasbefore(or even
better sincetherewill be no needto find volumeson shelvesandmake photocopies).The continued
prohibition on electronicdelivery of the electronicversionshouldsufiice to maintainthe distinction
betweerowning andborroving thatdoesnot naturallyexist in cyberspaceandthusmaintaindemand
for subscriptions.

Canprintjournalsbeeliminated Previouspredictionf theeclipseof printedmatterby microfilm,
for example, failed to cometrue. (See[Odlyzkol] for a brief suney andreferenceso numerous
faulty predictionsin this area.) Print is certainly persistentas hasbeenobsered mary times (cf.
[Crawford]). Thereis even a commercialpublisherthat is selling a print edition of the Electonic
Journal of Combinatoricsthe mostsuccessfubf the free electronicjournalsin mathematics.(The
electronicversionwill remainfree,andthis publisheronly getsrightsto distribute a print version.)Yet
I amcorvincedthatprintedjournalsarelargely ontheirway out. | do not meanthatprint is onits way
out. For reason®f technologyandinertia, print is likely to bewith usfor several decadesandeven
proliferate,aspersonalcomputerprintersimprove in quality anddropin price. All thatwill happen
is thattherewill be a simplesubstitutionthe kind thateasesll technologicatransitiongOdlyzko#].
Scholarswill print articleson their personalor departmentaprintersinsteadof going to the library,
photocoping thosearticles,andbringingthe copiesbackto their officesto study

Thetransitionto electronicdistribution andstorageshouldnot take too long. Many scholarswear
that nothing can substitutefor browsing of boundprintedjournals. However, this resistancecanbe

overcome We alreadyhave examplesof academidibrariesin which efficientdocumentelivery (from



thelibrary’s own collections)hasdrasticallyreducedphysicalvisits to the library by faculty and stu-
dents.Further network effectswill beplayinganincreasingole. More materialavailablein electronic
formatsand increasinglinking of digital forms of articleswill all be makingit much more attrac-
tive to browvse on a screenand print out articlesfor carefulstudy For example,in mathematicsthe
two mainreviewing publicationsMathematicaReviewsandZentialblatt fir Mathematikwhoseelec-
tronic forms are catchingon muchfaster(for obviousreasonof muchgreaterefficiengy) thanonline
versionsof primaryresearchournals[AndersonDR, arebegginningto offer links to articlesbeingre-

viewed. Publisherswill surelyhelpthis move by makingthe electronicversionsmoreattractie than
print ones. They arealreadybeginningto provide links to referencesandmakingonline versionsof

articlesavailableearlierthanthe print editions. At somepointthey will surelyalsoincreasehe prices
of print editions(comparedo theonlineones) andperhapdengtherprint publicationbacklogs Even-
tually, enoughlibrarieswill agreeto eliminateprint subscriptionghat they will be phasedout. (As

anintermediatestep,they mightbefarmedoutto specializednexpensve publishergo produceout of

theelectronicversions.)Whatl ampredictingis thatpublisherswho usedto resistelectronicpublish-
ing, will, out of self-interestplay the role of the forcing agentsthat acceleratenaturaltechnological
transitiongOdlyzko#].

Theeliminationof print editionsof journalswill eventuallyreducepublishers’costs.(Eventhough
they have yetto concedehatacceptablguality canbeobtainedn electronigpublishingfor 10%o0f the
currentprint costs they doadmitthatsavingsof 20-30%canbeobtainedby eliminationof printingand
distribution costs.)Mostimportant,this stepwill reducdibrary costsandrelieve the costpressuresn
academidnformationsystems.Thusthe decisve stepstowardseliminatingprint versionsof journals
arelikely to betaken by academidaecisionmalers,the deansand presidentsywhenthey realizehown
muchcanbesaved.

Whataboutlibrarians?l expectthey would adjusteasilyto a paperlesgournalernvironment. First
of all, transitionwould be gradual. While thereis inertiaamongscholarsthereis alsoa muchmore
understandabl@ertiain the library system,given their hugeaccumulategrint collections. These
collectionswill have to be maintaineduntil the slow conversionto digital formatis completed.(And
somematerialswill never be corverted.) Further theremaywell be a revival of scholarlymonograph
publishing,which hasbeengetting squeezeaut of library budgetsby journals,asis shavn by the
budgetfiguresin [ARL]. (It is hardto forecastwhat effect this will have on the libraries, though,
sincethe numberof monographgublishedis likely to increaseput mary of themwill be distributed

electronically) The main job losseswill bein the less-skilledpositions(with the part-timestudent
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assistantsvho checkout andreshele materialgoingfirst). Referencdibrariansarelikely to thrive,
althoughtheir job titles may not mentionthelibrary. After all, we will bein theInformationAge, and
therewill bemuchmoreinformationto collect,classify andnavigate.Informationspecialistarelikely
to aboundandto have muchmoreinterestingobs.

Althoughtherewill be mary opportunities]ibrarianswill have to competeo retaintheir preemi-
nenceasinformationspecialistfOdlyzko5], andoperatein nenv ways. However, therearetwo other
jobsthatthey arealsowell-positionedto retain. Oneif thatof negotiatingelectronicaccesdicenses.
Theotheris thatof enforcingaccessestrictions.

It is worth emphasizindhatif the publisherslo succeedn theirapproachanddisintermediat¢he
librarianswhile retainingtheir revenuesandprofits,theresultingsystemis likely to bemuchsuperiorto
thepresenbne.Defenderof thecurrentibrariestendto comefrom topresearchuniversities whichdo
have excellentlibrary collections.Thatis anexception,though. Most scholarsandan overwhelming
majority of the population make do with very limited accesgo thosepreciousstorehousesf knowl-
edge.(Thereis anilluminating graphin [GriffithsK], reproducedsFig. 9.4 on p. 202in [Lesk], that
shawslibrary usagadecreasingapidly astheeffort to reachthelibrary grows, evenonasinglecampus.
For thebulk of theworld’s population|ittle is available.) Electronicpublishingpromisedarwiderand
superioraccess. am not forecastinga newv ageof universalenlightenmentwith the couchpotatoes
startingto readscholarlyarticles.However, therewill begrowth in usageof scholarlypublicationsby
the generalpublic. The informal associationslevotedto discussion®f medicalproblems(thoseon
AIDS presenthebestexample)shawv how primaryresearchmaterialdoesgetusedby thewide public
if it is easilyavailable. For scholarsalone,therewill be a hugeincreasdan productvity with much
easieracces$o awider rangeof information.

The basicstratgy of the publishersfacedwith pressureo reducecosts,is to reducethe role of
libraries. Thereis nothingnefariousin this approach.As we move towardsthe informationage,dif-
ferentgroupswill bevying to fill variousrapidly evolving ecologicalniches.After all, mary scholars
are proposingthatthey andthe librariansdisintermediatehe publishers while otherswould bypass
librariansandpublishersboth,andhandleall of primaryresearcipublishingthemseles. In this ervi-
ronmentsomeof the potentiallyextremelyimportantplayersmight be Kinko’s copy shops.They may
endup disintermediatinghe bookstoresandlibraries,by teamingup with publishergo print bookson
demand. They might alsodisintermediatehe publishers by makingdealsdirectly with authorsand

theiragents.
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4. Fairnessand the new economics of information goods

Theprevioussectionoutlinedthestratgy thatestablishegublishersappeato bepursuingor likely
to pursue. Here we discussthe tactics. Thereare extensve fearsand complaintsaboutthe pricing
and accesolicies publishersoffer for their electronicjournals,as canbe seenin the message
[LIBL, NSPI. Mary of theseconcernarelikely to beallayedwith time, asthey arenaturaloutcomes
of a move towardsa new technologicaland economicervironment. By negotiations,compromise,
andexperimentibrariansandpublisherswill work out standardicensingtermsthatthey andscholars
canlive with. As oneexample,thereis greatconcernamonglibrariansandscholarsaboutaccesgo
electronicjournalarticlesoncea subscriptioris canceled This is clearlyanissue but onethatcanbe
solvedthroughnegotiations.

Someissuesthat areraisedby librarianswill not go away. The basicproblemwith information
goodsis thatmamginal costsarenegligible. Thereforepricing accordingto costsis not viable,andit is
necessaryo price accordingto value. Whatthis meansis thatwe will be forcedinto new economic
models.Many people,especiallyHal Varian[Variar], have beenamguingfor a long time thatwe will
seemuchgreateruseof methodssuchasbundling, differentialquality, anddifferential pricing. (See
also[Odlyzko2, Odlyzko3, Shapiro\].) Unfortunatelythis will increasecomplaintsaboutunfairness
[Odlyzko3]. Many of the pricesandpolicieswill seemarbitrary Thatis becauséhey will belargely
arbitrary designedo make customergayaccordingo theirwillingnessandability to pay Thecurrent
U.S.airline pricing practicesarea goodexampleof thepracticeghatwork well in providing serviceto
awide spectrumof userswith varying needs.However, thosepracticesareuniversallydisliked. That
mayalsobethefateof scholarlyjournal publishingin cyberspace.

Pricingaccordingo valuemeandifferentpricesfor differentinstitutions.Hollywoodrentsmovies
to TV networksat pricesreflectingthe sizeandaffluenceof thatnetwork’s audiencesothata national
network in Irelandwill pay muchmorethanthatof Iceland,but muchlessthanoneof the large U.S.
networks. We can expectpricesof electronicscholarlyjournalsto be increasinglysettledby nego-
tiations. The consolidationof publishersaswell aslibraries (throughconsortia)will help make this
processnanageable.

Thereis unhappinesamongscholarsaandlibrariansaboutrestrictionson usageof someelectronic
databasesuchaslimiting the numberof simultaneousisers or restrictingusageo a singleworksta-
tioninsidethelibrary. The preferrednethodof accesss, of coursefrom thescholars office. However,

thatis preciselythepoint; to offer amorecornvenientversion(suchasoneavailablewithoutrestrictions
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from ary placeon campusYor a high price,andalesscornvenientversion(thatrequiresa physicalvisit
to the library, and possiblywaiting in line) for a lower price. Suchtechniquesarelikely to prolifer-
ate,anda naturalfunctionfor librarieswill beto enforcerestrictionsimposedby publishers.We can
alreadyseethis in the licenseconditionsfor hybrid journalsthat appearothin print andelectronic
formats. Publisherof suchjournalsalmostuniversallyallow only the print versionto be usedfor in-
terlibraryloans.Althoughno publisherhasexplainedclearlytherationalefor thisrestriction,it is easy
to figure out its role. Obtaininga copy of the paperarticle is slow, cumbersomeandexpensve, and
this senesto deterwide useof interlibraryloansassubstitutegor owning the journal. If interlibrary
loansof electronicversionswereallowed, though,the borraver would bein almostthe sameposition
asa subscriber Evenif only papercopiesof electronicversionsof an article wereallowed, the ease
of makingthe copy from thedigital form andmailingit outwould malke interlibraryloansmuchfaster
andlessexpensie, andthatmightunderminghemarket for subscriptions.

Artificial restrictionsin orderto maintainsubscriptionsare becomingmuchmore obviousin cy-
berspacehanin print, but arenot new. For example,evena casualkxaminationshavs thatthe Copy-
right ClearanceCenter(CCC)andthe copyright litigations of the lasttwo decadesave practicallyno
economicvalueto publishersasidefrom restrictingphotocoping andthusmaintainingthe subscriber
base.In the fiscal yearendingJune30, 1997,CCC paid $35M to copyright holdersfrom the feesit
collected.Not all this mongy wasfor scholarlypublishing,andevenif it were, it is tiny comparedo
total revenuesin the U.S. for scholarlypublishers which amountto several billion dollarsperyear
Thusall the legal attackson supposedlyllicit photocoging andthe demanddor CCC feesprovide
little additionalrevenue. However, they do sene to discouragalroppingof subscriptionsby making
copying moreexpensve andmorecumbersome.

Many scholarshave runinto problemswith obtainingpermissiorto republishtheir worksin col-
lectedpapersvolumesandthe like, with reprint feesoften beingdemanded.Yet suchfeesbring in
trivial amountsof mong.. Somepublisherssuchasthe AmericanEconomicAssociation[Getz] and
ACM, grantblanket permissiondor copying for educationalise,asthey have decidedthatthe costs
of handlingall the copy requestsverehigherthantherevenuederived from thatactvity. Thusthisis
anothercaseof a barrierthatexistsnotto increaseevenuedirectly, but to discourageopying.

A major concernof librariansandscholarsalike is that publisherswill move towardsa “pay-per
view” model[Kiernang. Thereis little evidenceof this happeningandon balancejust the opposite
is occurring. Thereis spreadof consortiumlicensing,in which a publisherlicensesall its electronic

journalsto all theinstitutionsin aregion, state,or even country(with the United Kingdomtakingthe
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leadin nationallicensing). This wasto be expected. While thereare someeconomicmodelsthat
favor pay-pesview [Chuang$ andsuchpricing approachearelikely to be usedin somefraction of
casesto dealwith unusualneeds subscriptionspbundling, andsite licensingarelikely to dominate.
This conclusionis supportedoy standardeconomicmodels(cf. [BakosB, Odlyzko3, Varian]). It is
alsosupportedy empiricalevidenceof peoples aversionto pay-perview (cf. [FishburnOS) andby
estimate®f scholarswillingnessto payfor informationasindividuals[Hunter, Odlyzko1].
Therearelikely to be “pay-perview” options,but they will probablybe of maginal importance,
just for dealingwith demandfrom thosewho do not fit into the large classexoveredby somesub-
scriptionor site-licensanodel. A majorreasorfor thisis “sticker shock’ Recallthatthetypical article
bringsits publishersrevenuesof about$4,000. On the otherhand,all studiesthat have beencarried
outsuggesthatsuchanarticleis read,evenif superficially(i.e., goingbeyondjust glancingat thetitle
pageandabstractthe kind of actvities thatincreasinglycanbe donecomfortablyonline) by a couple
of hundredscholars.This is alsoconsistenwith datafrom the Ginspag archive, whereon averagea
paperis downloadedon the orderof 150timesin its first two yearsthere. If we assume00readers,
thento obtainthe current$4,000,the chage for “pay-perview” would have to be $20. | predictthat
few scholarsvould bewilling to paythatmuch,especiallyfor anarticlethey hadonly seertheabstract
for, evenif the moneg/ camefrom their grantsor departmentabudgets.Of coursethey effectively do
paythatmuchnow, but thechagesarehidden.(In fact,theirinstitutionsarepaying$60for eacharticle
read,of which $20goesto the publishey and$40to internallibrary costs.)A shift to “pay-perview”
would exposethe exorbitantcostsof the currentsystem.
Bundling,sitelicensing,andconsortiunpricing areall stratgiesthatenablepublisherdo increase
theirrevenuedy averagingoutthedifferentvaluationghatseparateeader®r librariesplaceonarticles
or journals.Mary librariansregardconsortisasadvantageousecauseéhey supposedlyprovide greater
balgaining power andthuslower prices. However, they are morelikely to be helpful to publishers
in maximizing their revenues. Considera simple exampleof a library consortiumformed by three
institutions, call them A, B, and C. Supposehat A is a major researchuniversity B a big liberal
arts schoolwith someresearctprograms,andC a strictly teachingschool. Considera publisherof
the (fictional) Journal of ZonotopegJZ). Supposehe annualinstitutionalsubscriptionis $2,000,and
currentlyonly A recevesit. Further supposdhat B and C usedto subscribeput stoppedoncethe
price exceededb1,000a year (for B) and$200(for C). Thusthe publishermaywell concludethat B
andC mightstill bewilling to pay$1,000and$200peryearfor JZ, respectiely. If the publisherwere

to stick to the policy of auniform pricefor eachinstitution, it couldnotgainarnything by loweringJZ's
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price,andwould risk losing A’'s subscriptiorby raisingit. Supposéhatinsteadthe publisheroffersthe
consortiumof A, B, andC adealin which for atotal price of $2,500peryear A continuedo receve
a print copy of JZ, andall threeschoolsget unrestrictecaccesgo the electronicversion. Evenif the
facultyandstudentof schoolsB andC valuethe electronicversionof JZ at half of the print value,and
thoseof A placeno valueon the digital format, the total value of the packageo the threeinstitutions
would be $2,600peryear andsocollectively they would belikely to spendthe extra $500.

To pursuethe exampleabove in greaterdetail, let us notethatthe attractvenessof the consortium
offer is muchgreaterthanpresentecbove if onealsoconsidersnternallibrary costs.InstitutionA is
really valuing JZ at $6,0000r more, sincethoseareits total costsassociatedvith the journal, while
B andC valueit at $3,000and$600,respectiely. Thus(evenignoring possiblesavingsthatA could
realizeby droppingits print version),the consortiumof A, B, andC might be willing to pay $3,000
or morefor the package Therearecostsassociatedvith negotiatingthelicense providing assistance
in accessinghe electronicversionof thejournal,andsoon, but thosecostsarefar smallerthanthose
associateavith handlingphysicalcollections.

Thelow maiginal costsof providing digital informationmalesit possibleto distribute thatinfor-
mationwidely. If somebeneéctor offeredto purchaseior Smith College, say all the materialsthat
Harvard acquiresthis would bankruptSmith, asit would notbe ableto payfor properhandlingof the
hugemassof material.Ontheotherhand,anoffer of electronicaccesgo all the materialshatHarvard
hasaccesdo could be provided inexpensvely. Whatwe arelikely to seewith the spreadof library
consortias muchwideraccesso informationthanwe ever hadbefore.Nationallicensingplansarethe
extremeexampleof this, with everybodyinsidea countrygettingaccesso all of apublishers material.

Bundlingis likely to be widespread.Several publishersalreadyoffer their electronicjournalsin
a single package with no chancefor purchasingaccesdo a subset. This minimizesadministratre
costs,but moreimportant,againhelpstake advantageof uneven preferencesor differentjournalsto
obtainhigherrevenueslt alsohastheadwantageof protectingpublisherdrom the sutversive influence
of preprints. Several areas,andtheoreticalhigh enegy physicsin particular(sinceit hasrelied on
the Ginspag archie the longest),might alreadybe willing to give up mostof their journals,if hard
economictimes came,and academicdecisionmalers cameto departmentsith offers of the type
“Either you give up your journals,or you give up threepostdocs. In mostareasthough,sucha move
is notfeasible sincethepreprintcultureis notsuficiently developed.Now if thejournalsin theoretical
high enegy physicsonly comein apackagewith otherjournalsfrom lessadvancedields,thenanoffer

like thatabore cannotbemade.Thusbundlingcansene thepublisherseconomidnterestsn retarding
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evolution of scholarlypublishingto therateof the slovestarea.
Scholarlypublishersaareconsolidatingwith Elsevier, alreadythelargestplayerin thismarket,in the

forefrontof the acquisitionandmeigerwave. The publishers’market pover may be counterbalanced,

though by theriseof library consortiaHow the publisherligopolywill interactwith purchasecartels

will beaninterestingphenomenoto watch.
5. Will it work?

Will thepublishersucceedn disintermediatinghelibraries,andpreservingheirrevenueshere
aretwo problemsthey face. Oneis a short-termone. While electronicpublicationwill eventually
reducethe expensesof both publishersandlibraries, right now it is raisingthoseexpensesasboth
partieshave to handleprint anddigital mediaat the sametime. The otherproblem,the longerterm
one,is thatpublisherrevenuesarefar greatetthanis necessaryo provide quality sufficientfor primary
publications.The manuscriptpreparedy authorshave beenimproving, to the pointthatall the copy
editingandtypesettinghatpublisherscontritute is of diminishingvalue. Furthermorein spiteof the
attemptsof somepublishersthereis no way to stopthe preprinttide. Thefree circulationof preprints
offers so mary advantagedo scholarghatit is only a matterof time until they becomeuniversal. To
survive in thelong run, publisherswill have to contritute morethatis of realvalue. They arestarting
to do soby addinglinks to their electronicarticlesandsimilar measuresl. suspecthey will have to do
alot more. Until they do, they arevulnerable.Their maindangemwill comenot from competitionby
Kinkao’s, but from achangen perceptiondy administrators.

The analogywith Encyclopaedidritannicamight sene to illuminate the danger To quotefrom

[EvansW] again,

Judgingfrom their initial inaction,Britannicas executvesfailedto understandvhattheir
customersverereally buying. Parentshadbeenbuying Britannicalessfor its intellectual
contentthanout of a desireto do theright thing for their children. Todaywhenparents

wantto “do theright thing; they buy theirkids a computer

Nontraditionalmethodsfor informationdisseminatior(preprints,but alsoemail, Web pages.andso
on) aregrowing in importance At somepointtheadministratorsn chage of librariesmay decidethat
“doing theright thing” for theirfacultyandstudentsneangedirectingresourcesway from traditional

expensve journals.
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