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1 Intro duction

A fundamertal problem facedby the generalpublic and the membersof an
academicdiscipline in the information ageis how to nd the most author-
itativ e, comprehensie, and up-to-date information about an important
topic. The presen information explosionis the sourceof this problem|
more ideas than ever before are being published in print, on CD-ROM,
and in a variety of forms on the Internet. One can nowadays use library
seard enginesand web-indexing enginesto generatelists of publications
and websitesabout a topic and then accesghem immediately if they are
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online. But even limited area seard enginescan produce thousands of
matches to keywords and even with new interface tools to narrow the
seard, oneis typically confronted with a list that is not informed by hu-
man judgment. If onewants an introduction to a topic that is organized
by an expert, if one wants a summary of the current state of researd,
or if one wants a bibliography of print and online works that has been
Itered on the basis of informed human judgment, there are few places
to turn. One might try a standard referencework, but the main problem
with referenceworks is that they quickly go out of date (even beforethey
are published) and don't re ect the latest advancesin researd. So the
following questionsarise: How can an academicdiscipline maintain a ref-
erencework which intro ducesthe signi cant topics in the eld (for those
who wish to learn the basics), but which tracks, evaluates, and changes
in responseto new publications and new researt being preseried in a
variety of media (for those with advanced knowledge on a given topic)?
How can this be done sothat accessto the referencework is low-cost, if
not free?

Membersof our project started thinking about thesequestionsin 1995,
and in order to answer them, we dewveloped and implemented the concept
of a “dynamic referencework' (DRW). A DRW is much more than a web-
based encyclopedia. The most important features of a DRW are that:
(1) it provides the authors (who may be scatteredin universities all over
the world) with electronic accesgo their entries, sothat they can update
those ertries at any time to re ect advancesin researd, (2) it provides
the subject editors (wherever they are located) with administrativ e access
to those entries and updates, by which they can refereethem prior to
publication (and by which they can add new topics, commission new
authors, etc.), and (3) it provides automated tools by which a principal
editor can overseeadministrativ e cortrol of (1) and (2) with only a small
sta. Thus,on our conception,a DRW includesa highly customizedwork-
o w system by which the members of an entire discipline are empowered
to collaborativ ely write and maintain arefereedresource.Such aresource
would not only introduce traditional topics in the discipline, but would
also track the (new) ideasthat are constartly being published on those
topics in a variety of media. With this conceptof a DRW, all sorts of new
and interesting questions arise concerning how to best design, program,
and administer such a resourceand work- o w system.

No electronic journal or preprint exchangein the sciencesor human-



ities approachesthis conceptin scope. Electronic journals: (1) typically
do not update the articles they publish, (2) do not aim to publish articles
on a comprehensie set of topics, but rather, for the most part, publish
articles that are arbitrarily submitted by the members of the profession,
(3) typically serwe a narrow audienceof specialists, and (4) do not haveto
deal with the asynchmonous activity of updating, refereeing,and tracking
separatedeadlinesfor ertries, sincethey are published on a synchronized
schedule. Preprint exchnangesnot only exhibit features (1), (2), and (3),
but also do not refereetheir publications and so need not incorporate a
work- o w systemthat handlesthe asyndironous refereeprocessthat oc-
curs between upload and publication in a DRW. None of this is to say
that electronic journals and preprint exchangeshave a faulty design, but
rather that a DRW is a distinctiv e newkind of publication that represens
a new digital library concept.

Although commercial publishers have built web-basedreferenceworks
and claim that they are dynamic, they lack someof the principal design
featuresof a DRW, namely, (1) that authors should have electronic access
to copiesof their entries and be able to modify them, and (2) that sub-
ject editors and the principal editor should have electronic accessto the
encyclopedia databasesand unrefereedertries, sothat they can directly
carry on the task of adding and commissioning new ertries, refereeing
ertries and updates, etc. These commercial publishers typically don't
give academicsaccourts on their computers, or accesgo their databases.
Instead, the authors and editors must provide/referee content by rst in-
teracting with the sta of the publishing house (managing editors, copy
editors, computer web specialists, computer markup specialists and oth-
ers) before changesto the encyclopedia can be made public. On our
model, however, the publishing house becomesinessetial to the process
of maintaining a DRW. Academics have direct electronic accessto the
ertries, and can engageand manage the processof writing, refereeing,
and updating entries without intermediaries.

Our implementation of a DRW is embodied by the Stanford Encyclo-
pedia of Philosophy (SEP) < http://plato.stanford.edu/ >. In the remain-
der of this paper, we documert this particular DRW and then discuss
someof the outstanding questionsand problemsit faces.



2 The Implemen tation of a Dynamic
Reference W ork

The SEP rst cameonline in Septenber 1995with 2 entries! Sincethen,
we have designeda work o w system which attempts to maximize e -
ciency amongthoseinvolvedin its production. The most important parts
of this system are the password-protected web interfacesto the certral
sener, which can be accessedyy any author, subject editor, or the prin-
cipal editors from any where in the world there is a computer with an
internet connection?

The web interface for authors allows them to download our HTML
templates, to upload their new entries into a private area of our web
sener, and to remotely edit copiesof their entries stored in this private
area. Soif an author is lecturing outside her university and encourters
a reader of her entry who points out an error or omission, she can sit
down at the next net-connectedcomputer (possibly at an Internet cafe),
contact the Stanford server using the machine's web browser and, after
supplying her ID and password, remotely edit the content of her piece
and submit it for editorial review. The web interface for subject editors
allows them to enter new topics, commission authors for those topics,
refereeand commert on ertries and updates submitted for review, and
communicate their decisionsto the editor. So, for example, if a subject
editor is visiting another university and learnsby email that an erntry has

1These web interfaces, and the le download and le upload capacities which they
enable, are the principal enhancemerts we've made to the SEP since the publication of
the paper "A Solution to the Problem of Updating Encyclop edias', by E. Hammer and
E. Zalta, in Computers and the Humanities , 31/1 (1997): 47{60. When that paper
was published, the SEP still used an ftp-based le-upload system. We gave authors
system accounts on our Unix server, link ed their home directories into webspace, and
allowed authors to transfer their les by ftp to our server. However, subsequert to
the 1997 paper, when browser-based le upload had become a widely adopted and
supported standard, we switched to the new technology. Authors and subject editors
no longer needed system accounts on our Unix server, and indeed we determined
that maintaining Unix accounts for all participan ts would intro duce problems of scale
when dealing with hundreds of accounts. Furthermore, we improved security on our
machine by deleting those accounts. Instead, authors were given passwords for the
browser-based le-uploads. Moreover, subsequent to the 1997 paper, we distinguished
a priv ate “upload-space' (which includes “revision space’) from our public ‘web-space'.
The former contains priv ate copies of the entries accessibleonly to authenticated users

so that newly uploaded entries, and newly revised entries, do not become publicly
viewable until after they have passedthrough the referee process.



beenrevised and submitted for review (seethe discussionof our tracking
and reminder system below), she can use a web browser to log onto the
subject editors web interface, display the original and revised versionsof
the entry side-by-side with the di er ences highlighted, easily determine
where the changesare located, refereethem, and then accept or reject
revised version.

The principal editor also has a special, secureweb interface, by which
this collaborativ e processis administered. The principal editor can easily
add peopleto the project, add entries to the database, assign editorial
control for ertries to the subject editors, issueinvitations, track deadlines
(for new entries and for updates), and publish entries and updates when
they are ready. Many of these things can be done with just the press
of a few electronic buttons. For example, when a subject editor submits
(through her web interface) a suggestionto commission an author on
a particular topic, the suggestiongets entered into a database, and the
principal editor is notied and prompted to log onto his web interface.
He simply hits the New Invitation button, selectsthe entry in question,
and is then prompted to invite the personlisted in the databasefor that
entry by hitting the Invite button.

Finally, we should mention that we have designedand implemented a
web interface for prospective authors. When a prospective author receives
an invitation, they are directed to log on to a special web interface to
obtain information about the project, to set up an accourt with us if
they plan to accept, and to set a deadline of up to a year for completing
the entry (or elsewrite to us with a counterproposal).

These front-end' web interfacessupply data to the "badk-end' process-
ing programs and databasesin our system. In particular, actions taken,
and information entered, by authors, editors, and prospects are commu-
nicated to our tracking and logging system. This system can identify
the state of any given entry, recognizewho now oweswork on an entry
and which deadlines have or haven't been met, and passthis informa-
tion to our automated email reminder system, which has recertly been
deweloped, initialized, and put into cortinuous operation. When an entry
changesstate and another person must now act to cortinue the publi-
cation process,the reminder systemwill prompt this personabout what
needsto be done and by when. It will cortinue to send reminders (on
a xed, ino ensive schedule) until the work is done (or notify the prin-
cipal editor that that all reminders have been ignored and that human



intervention needsto take place). Finally, when any entry or substartive
revision is published, the entry is scheduled for revision within 3-5 years
(depending on how swiftly the eld moves). Actually, someauthors up-
date oncea year, but all authors are noti ed by our reminder systemwell
in advance of any scheduled revision.

The use of these web and computer technologieso ers considerable
savings over more traditional publishing methods, and has enabled us to
dewelop the Encyclopediawith a small sta and budget. The importance
of this project for our profession cannot be overstated. As new ideas
in logic, ethics, political philosophy, philosophy of science,philosophy of
cognitive science,etc., are published in books and journals of philosophy,
both in print and on the web, the SEP provides a rational and e cien t
system by which the new information is assimilated, digested, and dis-
seminatedin entries which are respnsive to new researd.

Here is a basic quarntitativ e analysis of the e ectiv enessof our design
which is justied by the above. Consider rst the fact that there wasa 30-
year gap betweenphilosophy encyclopedias(the Macmillan Encyclopedia
was published in 1967, the Routledge Encyclopedia in 1998). So there
was no up-to-date encyclopedia for at least 25 years (9125 days). By
contrast, a typical Encyclopedia author is regularly visiting the library
to read journals or receiving new journal issuesat her oce. As soon
as she realizes that a recertly published article advancesthe topic of
her Encyclopedia entry (and, in principle, this could be the day that
an article is published, and in some cases,she might even have advance
knowledge of the publication if the author has sert her a preprint), she
can use her computer to call up the Encyclopedia server and modify her
entry accordingly (maybe by adding a paragraph and a Bibliographic
item). The next day, assumingthat the changeis a substartive one,
the relevant subject editor(s) will be notied that the revision must be
refereed. Supposeit takesa weekto refereethe minor changesto her entry.
Then we have reducedthe length of time required for the update process
from about 9,000 days to about 9 days, or by 3 orders of magnitude.
Evenif it were to take up to a year for a new idea (in a book, say) to
becomere ected in the Encyclopedia after the new ideais published, that
would still constitute a 25-fold decreasein the length of time it takesfor
a philosophy referencework to re ect the advance.

We should mention two other features of the SEP which should be
part of any DRW. The rst is the fact that authors are encouragedto



write nested,asopposedto linear, documerts. That is, we encourageour
authors to put highly technical, scholarly, or highly detailed information
into supplemertary documerts and to link theseinto the main part of the
entry. Thesesupplemenary documerts canhave supplemerns aswell, and
soforth, and sothe readercanthen choosethe level of detail they wish to
explore. Such nestedertries becomeusefulto a wider range of readers|
intelligent undergraduatesshould be able to get through the main entry
by skipping the links to the supplemerns, while graduate students and
colleaguesmay skip the basicsand follow the links to the supplemernary
documerts, to nd the cutting edgematerial.

The secondnoteworthy feature concernsarchiving. For purposesof
citation, a DRW is a moving target, since the ertries are always being
corrected, updated, improved, etc. It is dicult to cite such a moving
target. For example, a reader might quote a passagefrom a DRW erntry
in areseard article, and after publishing the researd article, discover that
the author of the DRW entry hasaltered the passagén question. To solve
this problem, we make quarterly archivesof the SEP. On the equinaxes
and solstices,we make an electronic copy or “snapshot' of the entire en-
cyclopedia asit exists on that day and link that complete copy into our
special Archivespage. We explain to usersthat the proper way to cite an
SEP entry is to cite the most recert archived version. Thesearchived ver-
sionswill not be updated or changedin any way, and so scholars can rest
assuredthat the passagegshey quote will be available for scholarly pur-
poses. Note that every entry in the SEP cortains a section called Other
Internet Resourceswhich contains links to o site web-basedmaterial and
theselinks may eventually break in the archived ertries (especially if the
links do not point to similarly archived material). That is a danger of
the web. But we do attempt to minimize the problem, however. We have
designedand programmed a “link-rot' detection system which automati-
cally noti es the authors anytime links break in the dynamic versionsof
their SEP ertries. The authors are asked to revise or deletethe link.

3 Statistics about the SEP as a Dynamic
Reference W ork

As of Septenber 21, 2001, the SEP had 213 entries online. We had 69
subject editors overseeings13authors currently working on a total of 600
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commissionedertries.

Over 10%of our erntries make useof somehierarchical documert struc-
ture (i.e., they involve more documerts than simply a main text and a
footnotes page)and just under half of our entries have beenupdated since
they were rst published.

The rate at which we commissionertries increasedby a factor of 3,
from about 5 per month in 1999and 2000to about 15 per month in 2001.
SeeFigure 1. During the sameperiod, our publishing rate increasedby
a factor of 6, from about 1.5 entries per month in 1999to 9 entries per
month in 2001. SeeFigure 2. The averagelength of our ertries also
increasedfrom approximately 6800words per ertry in Septenber 1998to
8900words per ertry currently.? We estimate that, in print, the current
version of the SEP would Il over 3000 pages?

BetweenSeptenber 1997and Septenber 2001,the content of the SEP
grew from about 3 megalytes to about 26 megabytes. SeeFigure 3.
During that sameperiod our averageaccesseper month increasedby an
order of magnitude, from about 5000to 57000. SeeFigure 4.

2These word counts are slightly inated due to the presence of HTML tags in the

text. We estimate that the tags add about 300 to 500 words per entry .
3This estimate is based on an assumption of 600 words per page.
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4 Why the SEP (and other DRWSs) Should
Be Free

After 6 years of operation and numerous discussionswith authors and
subject editors involved with our project, with faculty members and col-
leaguesaround the world, with publishers, and with university librarians,
we have cometo the conclusionthat if the meansare possible,the SEP
shouldtry to remain a freeresource.One may think of this asan idealistic
goal, but there are seweral problems assaiated with a subscription-based,
access-restrictedmodels for funding the SEP. We discusssome of these
problemsin what follows.

The rst problem arises from the fact that academicswho author
entries in scholarly referenceworks traditionally receive a fee for their
e orts. They are, after all, providing a serviceto the publisher. However,
authors of SEP erntries are volunteering their time. There are various
reasonswhy they do this. One might be the fact that they will reach
a large number of readers. (As long as the SEP remains free or low-
cost, it will have a large readership.) Another might be the intellectual
obligation academicsmight feel they have to contribute to the profession
and world at large by playing a role in maintaining an up-to-date resource
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in philosophy. Another might be the prestige they might acquire should
they becomeknown widely asan expert on a certain topic, or by becoming
assaiated with a Stanford University project. And, of course, authors
may be motivated by the fact that they can list these ertries as invited
publications on their curricula vitae, which play an important role in
promotion, hiring, and tenure.

This volunteer arrangemert, however, might becomecompromised if
the SEP were required to charge subscriptions in the attempt to make
a prot. Evenif the SEP charged subscriptions at a rate that simply
recoverscosts, authors might suggestboth that we should recognizetheir
e orts aspart of that costand that we should therefore increaseprices a
little soasto collect enoughrevenueto distribute royalties to the authors.
The situation is complicated, moreover, by the fact that authors might
additionally arguethat maintaining an ertry is alsoa service. In any year
they update their entry, they might be owed remuneration. As we scale
up to 1000+ authors, this problem becomeseven more acute. And a nal
wrinkle is the fact that our authors currently provide us with ertries for-
matted in HTML and nearly “web-ready'. If we charged a subscription,
if only to recover costs, authors might claim that we are o o ading our
typesetting costs onto them. It would be bestto sidestepall of theseques-
tions by nding a model on which the SEP could remain a free resource
and our authors never feel that they are being exploited.

As second,somewhat similar, problem concernsour subject editors.
Thesesubject editors are constartly suggestingnew entries, commission-
ing entries, and refereeingertries and updates. If we required subscrip-
tions for accessto the SEP, if only to recover costs, the subject editors
might arguethat their servicesshouldbe recognizedaspart of those costs,
and that we should increaseour subscription rates to pay them accord-
ingly. This problem is magni ed by the fact that the work involved in
maintaining a dynamic referencework continuesfrom year to year, with
no xed endpoint, and it is complicated by the fact that some subject
editors have higher workloads than others.

A third problem concernsthe di cult y of nding a subscription model
that ewveryone can live with. University libraries and other institutions
are reluctant to pay for something the rest of the world can get for free.
Consequetly, it would be dicult to implement a model in which these
institutions would pay a subscription fee while everyone else would be
allowed free access. So a subscription model might eventually force us
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to require everyone to subscribe (albeit, at appropriately proportional
rates).

A fourth problem is the fact that many deserving groups of people
would be disenfranchised by a subscription model. Small colleges,public
libraries, and K-12 school libraries usually can not a ord even a modest
subscription fee. Moreover, peoplewho are accessinghe web from home
over an ISP seemreluctant to pay for content, much lessfor a subscription
to a philosophy encyclopedia. And last, but not least, our usersin the
dewveloping parts of the world would becomedisenfrancised; this includes
university students and colleaguesin developing courtries, as well as lay
personsin those countries. Since the SEP has been accessedby users
in over 150 courtries around the world, academicsassaiated with the
project as authors would losea signi cant baseof readers.

A fth problem concernsseard engines.When peopleseard Google,
Yahoo, etc., for philosophical topics, our pages gure prominently in the
results. That is becauseour pagesare free to everyone, and web-indexing
spiderscan accessand index our pages.But on a subscription model, our
server would restrict accesgo those who pay. This would make it nearly
impossiblefor seard enginesto index our site, and consequetly people
wouldn't nd the SEP pageswhen they conduct web seartes. Even if
somearrangemert could be made to allow indexing spidersto index our
site, accesgestrictions would make the links returned by a seard engine
uselesdo the majorit y of web users,and makeit di cult and pointlessfor
non-paying usersand institutions to createlinks to our site on their own
pages.But without thosethousandsof links to the entries on our site, the
prominenceof our pagesin the results of certain web seard engines(e.g.,
Google) would greatly diminish, sincethose seart enginesoften prioritize
the websiteswhich are returned as matchesto keyword seardes by the
number of cross-referencingdinks to those websitesthat exist on the web.

A sixth problem concernsour mirror sites. Currently, the SEP has
mirror sites (U. of Sydney U. of Amsterdam, and, soon, U. of Leeds)
which perform the following functions. (1) They guarantee our users
accessto the Encyclopedia pageswhen the Stanford server temporarily
goesdown. (If anything happensto our server, our readersuse a mirror
site until we x the problem and reboot.) (2) These mirror sites give
our usersin other parts of the world faster accessto our pages. (3)
The mirror sites provide very important layers of digital presenation for
the SEP pagesby keepingcomplete copiesof our data. Theseinstitutions
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completely underwrite the costsof the mirror sitesand provide this service
for free. But this arrangemen would cometo an end if we started charging
a subscription for our site. On a subscription model, either we would
have to pay the mirror sites for their costsin manpower, equipment, and
overhead(assumingthat somemonetary arrangemert could be made), or
we would have to face the much more expensive proposition of running
“missioncritical' serwersthat provide fast, world-wide access24 hours of
every day. (If institutions have to pay for the SEP, they would expect a
level of serviceat least comparablethat which they now enjoy.)

A sewernth problem is the fact that if the SEP were forced to rely on
cost-recovery to survive, the decisionswhich are now madein-part on the
basis of the interests of the professionmay have to be made instead on
the basis of cost recovery alone. This might have a negative impact on
the quality of the Encyclopedia, such as placing strict word limitations
on the length of entries and bibliographies (to save disk spaceor stay
within bandwidth limitations), banner advertising, links to online book-
sellers, etc. The latter, for example, would compromisethe integrity of
the Encyclopedia, since a user might wonder whether the link to an on-
line bookselleris presen becauseof the merits of the book or becausethe
online bookseller was kicking-back someof the pro ts to the publisher.

In addition to the above sewen problems that would arise if the SEP
adopted a access-restricted,subscription-based cost-recovery model, we
believe that there is a positive reasonfor remaining free, namely, that it
would be an outstanding legacy for the SEP and professionas a whole
if it could provide both academicsand non-academicsaround the world
with a freeresourceby which they could satisfy their intellectual curiosity
from an authoritativ e sourceon philosophical questionsof all kinds and,
in particular, those concerningthe human condition.

5 Costs of the SEP

Of course,it doescost money to produce the SEP and if it is to remain
free, those costs will somehav have to be underwritten. Currently, the
SEP costs are underwritten by a grant from the NSF, which funds the
SEP from October 2000to Septenber 2003#

4The NSF grant (#1 1S-9981549) was made possible by a signican t nancial con-

tribution from the NEH. The NEH previously funded the Encyclop edia project from
September 1998 to August 2000 (#P A-23167-98). From September 1995 to August
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The NSF grant pays for a Principal Editor (working 50%time), a Con-
sultant Perl Programmer (working 33%time), an Asscciate Programmer
(working 20% time), an Assistant Programmer (working 10% time) and
an Administrativ e Assistant (working 10% time).® Clearly, this adds up
to atiny sta, sincethe percertagestotal to one personat 100%employ-
ment and one at 23% employment. We believe our accomplishmens are
signi cant whenviewedin light of our tiny sta, though it should be men-
tioned that these accomplishmerns were made possible by the fact that
our personnelregularly put in longer hours than o cial recordsindicate.
We are currently seekinggrant money to hire a businessconsultant to
determine exactly what costsare required to run/sta the SEP and what
funding models are available to ensurethat the SEP's long-term survival.

We believe that the SEP could ewolveinto an even greater publication
(i.e., with even higher quality entries, with fewer typographical and other
errors, etc.) if it had more adequatestang. It doesnot strike us as
unreasonableto think that the SEP should, for the long term, require a
Principal Editor at 50%time, an administrativ e assistart at 50%time, a
programmer at 50%time, and an HTML (XML) copy-editor at 50%time.
With an administrativ e assistart and HTML copy-editor working at these
levels, the Principal Editor would be relieved of certain routine tasks and
could concerirate more on content issues,on supporting subject editors
for those subjects of the SEP which still aren't very far along, etc. Sim-
ilarly, with a programmer working half-time, we could re-engineermany
of the compromiseswe madein designingand programming our work o w
system, we could adapt the SEP to new technologiesthat improve web-
basedpublication, etc. Although our estimate of theselong-term sta ng
requiremerts for the SEP will needto be subjected to a strict business
analysis, it should give the reader someidea of the money for salary in-
comethat the SEP will need. Once money for overhead costs (including
hardware and software) are included in the equation, it should be clear
that the SEP will haveto nd sourcesof income if it hopesto remain a
free publication after the NSF grant expires.

1998, the SEP was funded by seed money from the Center for the Study of Language

and Information (Stanford Univ ersity), where the project was conceived and developed.

CSLI still contributes some cost-sharing funds under the terms of the NSF grant.
5After we complete the task of programming the esserial work o w-systems under-

lying the SEP, there will be less programming time required. However, if we are to
keep up with changesin technology, programming time will always be necessary
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6 Future Challenges

Clearly then, the principal future challengefor the SEPisto nd asource
of income by which it can continue to be universally accessible.In this
concluding section, we discussthis challenge,along with two others.

6.1 Funding Mo dels

We will, of course,attempt to raise an endovment. Indeed, we plan to
prepare grant proposalsto foundations, asking them to give us money to
hire a fund-raiser for a year, at full or half-time. But we anticipate that
it could take up to 10 yearsto raise an endovmert large enoughto cover
our operating costs®

Our presert focus, however, is to explore funding models intermediate
between universal free accessand full- edged subscription models. For
example,we plan to study the following two models, both of which might
be adopted without incurring all of the problems outlines in Section 4.

1. Voluntary Archive-Acquisition Program. On this income-producing
plan, the SEP would remain freeto everyone,but institutions which
subscribe to this program would be ertitled to download and store
our 4 quarterly archives eath year they subscribe. (Those who
choose not to pay would still be able to accessall of our pages.)
There would be 2 advantagesto subscribing: (a) the institutions
which subscribe would be ertitled to sernetheir copiesof the archives
wheneer our server and its mirror sites are down, and (b) should
the SEP project ever ceaseto exist, these institutions would own,
and be able to locally circulate, copiesof our archiveseven though
our serversare no longer active. For an extra fee,we could enhance
this serviceby burning and distributing yearly CDs of the archives
for that year.

2. Archive-AccessProgram. On this income-producing plan, only those
institutions/users who pay a yearly subscription feewould be ableto
accesour archivesfor that year. The SEP's dynamic ertries (which
are always changing) would still be available free to everyone. How-
ever, sincecitation cantake placeonly to xed, archived versionsof

6Remember that if endowments are managed properly and make 8 to 10% a year,

then approximately one-half of the 8 to 10% would be returned to the SEP and the
remaining half of the 8-10% would be reinvested.
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the entries, the motivation for joining this program would be clear
to scholars and librarians. On this plan, we could again create the
following levels of service: (a) for a basic yearly fee, usersat sub-
scribing institutions would receive web-basedaccesdo the archives
on our sener, (b) for a higher fee, the institution would obtain the
right to download and store the archives,and (c) for an even higher,
but still moderate, fee, we would burn and distribute CDs to the
subscribers.

We plan to investigate theseand other models by which income could be
raised. They strike usaso ering the best hope of raising moneyin a way
that addresseghe problems discussedin Section4.

6.2 Institutional Home

The question of funding modelsis connectedto the question, whereis the
bestinstitutional homefor the Encyclopedia? We believe that the SEP is
better o in an academicervironment than in the hands of a commercial
or even non-prot publisher/publishing house. Normally there would be
three good reasonsfor joining forceswith a non-prot, university-based
publisher, namely, that such a publisher would: (1) o er expertise in the
businessof producing publishable material, (2) o er a more stable insti-
tutional home, and (3) have the medcanism for marketing and collecting
revenuesfor the materials it produces. We considerthesein turn.

Exp ertise?

We are not aware of any non-prot publishers which have the kind of
expertise which already resideswith the SEP project. Since 1995, we
have been perfecting our model for dynamic referenceworks which can
be run on a low-cost basis. Grants from the NEH and NSF for 1998-2003
have givenus the nancial resourcesto program a work o w systemwhich
would compare,on the open market, to $200,000{ $300,0000 -the-shelf
‘web content managemett software systems. The Stanford Encyclopedia
of Philosophy has been successfulto date as a project designed, pro-
grammed, and run by academics(not specialists) who have acquired the
tools necessaryto make use of the power that computers, the Internet,
and web-basedtechnologiesprovide. In particular, the most highly tech-
nical positions required by our project, Unix system administration and
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Perl/CGI programming, are lled by academics working part-time.

A More Stable Institutional Home?

Currently, the SEP is published at Stanford University's Center for the
Study of Languageand Information (CSLI), and the Stanford Philosophy
Department serves as its Advisory Board. Our analysis suggeststhat
the best institutional home for the SEP is an academicsetting of this
kind. Numerous reasonsfor this are readily apparent. An institution

such as CSLI or an academicphilosophy department would have a more
intimate and direct concernfor the academicexcellenceof the project and
for safeguardinga resourcefor the profession. Such a concernmight not
be shared by a non-prot, university-based publisher, since traditionally

they let titles go out of print. Moreover, academicsetting of a philosophy
department or researt institute hasa concernfor educating its graduate
students and graduate students could play various and vital rolesin the
SEP project.

Many graduate students in philosophy have a badkground in mathe-
matics and computer science. They arrive at graduate school with enough
knowledge about Unix, web seners, etc., to work on or consult for our
project. Here are two ways in which these students can provide a steady
stream of innovative ideas for the future of the project. First, as paid
part-time members of the SEP sta. Graduate students would make ex-
cellert part-time sta. As sud, they could (a) help subject editors plan
and commissionertries (thereby becomingknown to distinguished mem-
bers of the professionoutside their homeinstitution), (b) acquire and use
HTML or XML skills and help the Encyclopedia with content mark-up,
(c) acquire and usetheir knowledge of Unix and web-senersto help ad-
minster the project (thereby preparing them to use those skills in their
later academiclife), and (d) work aso ce sta, handling correspondence
with the authors and relieving the Principal Editor of routine tasksin the
administration of the Encyclopedia.

Second,work on the SEP could be made part of the graduate curricu-
lum. A philosophy department, without exploiting the graduate students
in any way, could create a one-hour/week proseminar for all rst year
graduate students. Each week, the students would be required to read
and report on one article from the SEP in their eld or in arelated eld.
In this way, graduate students would enhancetheir breadth and analytic
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skills as philosophers,improve their writing skills by focusing on whether
erntries are well-written from a pedagogical point of view, and suggest
ways to improve and/or update ertries. They could bring their talents
with web-basedsearding to identify whether any related material on the
web should be linked into the ertries they consider.

Finally, it is important to note that a researt institute sud as CSLI
can be an important collaborator in this project. For instance, CSLI has
researherswith expertisein linguistics, computation, data-mining, etc. It
alsohas a highly-skilled technical sta, which can dealwith any technical
issues(such asthose connectedwith server operation, badkup, etc.) that
might go beyond the expertise of a typical academicdepartmernt.

Mark eting and Income Collection?

Of course, if we can nd a way to keepthe SEP a free resource, then
the fact that a publisher o ers marketing and income collection becomes
moot. However, as we have seen,we may be forced to adopt an oper-
ating model intermediate betweenthat of keepingthe Encyclopedia free
and requiring universal subscription. Sudch models would require some
marketing and income collection.

Basic marketing would not be problematic for the Philosophy Depart-
ment and CSLI. When our NSF grant runs out in 2003,the SEP will have
beenon the Web asa free resourcefor 8 years. During our rst 6 years,we
have becomewell-known throughout the philosophical world (both aca-
demic and non-academic)and many thousandsof individuals know about,
read, and rely upon our pages. If our service were to be shut-o or re-
stricted in someway, libraries and other institutions would certainly hear
about it from their constituents. Moreover, most of our 500+ authors and
70 subject editors would notify the libraries at their own institutions. In
addition, the fact that the SEP is a free resourcemeansthat there are
thousands(if not tens of thousands) of links to our web pages.If we were
to start charging subscriptions for accesstheselinks would all end up in
an advertisementto subscrile, as soon as anyone followed the link.

Income collection could alsobe easilyaccomplished,and could be done
by using a university-basedeCommercecerter, such asthe oneat Stanford
University.” These eCommercecerters can provide subscription services
via the Web and can handle subscription paymernts for departments that

7 See < http://www.stanford.edu/group/itss-ccs/pro ject/ecommerce/ >.
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create journals or other publications for sale. These eCommercecerters
are relatively inexpensiwe to use.

Finally, we should mertion that if a more sophisticated system for
marketing and income collection is required, an alliance with the non-
prot Philosophy Documentation Center might be possible. Discussions
to this e ect have already taken place.

6.3 A Moveto Newer Technologies?

The SEP was designedto run on proven, free technologies. Of course,
since we beganthe project in 1995, some of these technologiesare now
\legacies". But, in many caseswe choseto usecertain technologiesover
others becausethey madethe most sensegiven our budgetary constraints.
We did have to make compromisesin somecases.

WeuseHTML rather than XML for entry markup. We do not useany
heavy-duty “application server technology', since performanceis excellert
with our Apache server and Perl/CGIl scripts. We do not rely on any
heavy-duty data-basetechnology (such asOracle), becauseour main data
basehas(or will have) only 1,000to 2,000records,asopposedto hundreds
of thousands of records. We don't rely on Java or Javascript, though our
authors are free to use it in their entries if needed. We avoid frames
on the main pagesof the Encyclopedia, though we usethem in the web
interfaces.

Those who follow trends on the web, however, will know that this
implemertation is relatively “low-tech’. But this low-tech approac does
have sewral advantages. One is that the system can run on any PC
running a free Unix-based operating system such as Linux or FreeBSD.
Our low-tech approach alsodoesnot require that we purchaseany licenses
or require that we becomedependent on any commercial software. Just as
important is the advantage that both philosopherswith limited computer
savvy and expertise, and philosophersin other parts of the world where
accessto hi-tech or up-to-date computer systems may be limited, can
participate in the collaborative production of our DRW.

In addition, the newer technologiesalways seemto increasethe costs
of production (they often require specializedpersonnel,for example), and
until we are satis ed that the bene ts outweigh the costs,we will exercise
caution when considering the latest technologies. But eventually some
of these newer technologies may supercedethe older onesand the SEP
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will have to make the neededadjustments, assumingit is in a nancial
position to do so.

The question we are asked most frequently is, when do we plan to
adopt XML as a markup standard? XML is now highly touted as the
markup languageto use in web publications. As a markup language,
XML o ers someseriousadvantagesover HTML. For onething, the tags
are constructed on the basisof the kinds of cortent that appearin a docu-
mernt. For example,in HTML, onewould format book titles usingthe ital-
icizing tags, such as<i>...</i> or <em>...</em>. But in XML, one
could format book titles with the tag < booktitle > ...</b ooktitle >. This
would allow one to seard of the SEP in more sophisticated ways. One
could tell the seard engineto seard only keywords in the <booktitle >
ernvironment, whereasin HTML, there is no way for a seard engineto dis-
tinguish a keyword found in a book title from onefound in other italicized
environments, such as emphasizedtext or foreign words and phrases.

Another advantage of XML is the promise of more sophisticated math-
ematical and logical formatting. HTML has only weak resourcesfor for-
matting sophisticated mathematical and logical notation. There is some
promise that MathML (a formatting languagewhich is a special instance
of XML), when supported by MathML-a ware browsers,will give web pub-
lishersthe ability to publish professional-laoking mathematical and logical
notation.

However, these virtues of XML comeat a cost. The rst and fore-
most of theseis the fact that since XML is a more sophisticated markup
language, the costs of production rise signi cantly when taking proper
advantage of XML's extended capabilities. Currently, our authors pro-
vide us with nearly "web ready' HTML documerts, which they produce
with freely available HTML-editing software? Indeed, they are free to
useany HTML-editor to composetheir ertries|w e do not want to force
all authors to have to learn and/or usethe same composition software.
Until XML-editing software tools becomewidely available and easily con-
gurable, our authors will not be willing to spend extra time using all
the new tags provided by XML to format their entries. (For example,
authors will understandably be reluctant to familiarize themselves with

8]t must be mentioned, however, that we always have to spend time to bring their
documents into compliance with international standards (e.g., removing proprietary

HTML formatting codes that the HTML-creation software intro duces) and to make
them consistent with our other entries.
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all the special tags such as < booktitle > and usethem in their ertries.)

There may be someways, however, to ameliorate thesecosts. Suppose,
for example,that there was a free software application which the authors
could useto help them to graphically and automatically format entries
in XML without learning the new tags. For example, any time an author
wanted to insert a newitem into the Bibliography, suc a pieceof software
would, in responseto a click on an "Add Bibliography Citation' menu item,
pop-up a window containing all the relevant elds (book title, article title,
author name, date, city, publisher, etc.) of a typical citation. When an
author inserts the information into these elds, the software would then
mark the information with the appropriate XML tags in the source le.
There is very little extra costto the author, sincethey haveto typein the
information in the Bibliography citations anyway. Of course,such a piece
of software would be expensive to design, produce, and support on the
major computer platforms. But until sud software is widely and freely
available or the SEP has the nancial resourcesto hire XML-markup
specialists, the move to XML will be problematic.

There is also a secondproblem with XML, which hasto do with the
fact that our authors now have electronic accesso their entries and can
keepthem up to date. As we mentioned much earlier, authors can use
their browserto contact the SEP's serer through a web interface. When
they activate our "Make Changes'function, their browserwill divide up a
private copy of the entry into sections,and for eat section, display both
the rendered HTML and an editing box to the HTML sourcele. The
author can then edit the HTML source le and redraw the screento see
that the HTML is renderedcorrectly. It is not dicult for authors to read
past the HTML formatting tags to edit the text they wish to change,or
even add basicHTML formatting to their updated text.

But this procedure becomesmore dicult in XML, and especially,
MathML. XML source les are much more highly formatted than HTML
source les. A simple equation such as 2 + x = 8 requires numerous
MathML formatting tags and it is much harder to read past thesetags to
nd and edit the text. (MathML wasdesignedwith the ideathat authors
would never actually edit the source le, but always edit the le through
a graphical interface.) Soa move to XML would make it more di cult
for our authors to update their entries sincethe source les would become
much more di cult to edit. Again, there may be away to get around this
through a Java-basedapplet/serviet systemwhich preseried authors, no
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matter wherethey are located in the world, with a graphical editing inter-
faceto their XML source les. But such a Java applet/serviet combination
is extremely di cult to program sothat it works with all combinations of
computer architectures, operating systems(and their di erent versions),
web browsers(and their di erent versions),etc. The costswould be exor-
bitant for a project that hopesto keepcoststo a minimum. It is doubtful
that even a single full-time programmer could design, produce, maintain,
and support such an application. Consequetly, a premature move to
XML would interfere with the easeof scholarly communication which the
SEP now enjoys.

As one can see,then, there are many challengesfacing the SEP. We
have a system that works reasonablywell now, and we are working now
to put ourselvessecurethe SEP's future for the long-term.
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