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Editor’s Overview and Contextualisation

Michael O’Leary’s congratulations for JSTOR, the USA-based journal archive whose mission is “to help the scholarly community take advantage of advances in information technologies”, are as appropriate today as when first proclaimed in 2001. Now in its ninth year, JSTOR has successfully demonstrated a model system by which traditional library resources can be transformed – and distributed – for academic use in the digital era. Furthermore, as noted in the Mellon Foundation’s 2003 President’s Report, the Mellon Foundation’s investment in JSTOR has shown “the workability of the basic financial model of ‘shared responsibility’, whereby philanthropic contributions are combined with institutional user charges to help not-for-profit organizations achieve sustainability… As an independent, financially self-sustainable organization, JSTOR continues to generate a return on the Foundation’s original philanthropic investment.”

JSTOR has indeed grown to the point where its recurring revenues cover all of its operating costs, and despite the ever-growing nature of its archives, it has not yet had to raise its annual access fees. The organisation continues to base its archive expansions on resources contributed by seemingly eager donors, and its rates are considered quite reasonable compared with those associated with maintaining a more traditional library. In fact, quite tellingly, a JSTOR survey undertaken in 2003 revealed that many of its subscribers have ceased to bind recent issues of the paper-based journals now available digitally through JSTOR
 ​– presumably because there is nothing left to bind. This and other evidence would suggest that JSTOR, and other initiatives like it, has already begun to alter the very nature of libraries as we know them.

1.
Introduction

The JSTOR-y comes within the context of dramatic changes in the landscape of library usage and costs: significant growth in the quantity of published material (in terms of both page length and the sheer number of journals), increasing expectations among library users for more and better information, and dramatic increases in the prices of commercial journals and publications.

According to data gathered by the Association of Research Libraries, the cost of commercial journals has risen far faster than the rate of inflation over the past few decades. Between 1989 and 1999, the US Consumer Price Index (CPI) – a broad “market basket-based” index of inflation – rose a cumulative 36%. During that same period, the US Periodical Price Index rose a cumulative 184%. For the 12-year period ending in 1999, the CPI rose a cumulative 52%, while the unit cost of library subscriptions rose 206%. Annual margins in commercial publishing are estimated to be as high as 40%. With prices and the volume of new materials increasing rapidly, the 25% of their shelf space that some libraries devote to old journals and government documents has also become quite problematic. 

As a result, US libraries have reduced their acquisitions of journals and books by 6% and 26%, respectively, since 1986.
 These increased costs have had an impact on research-intensive institutions elsewhere as well. For example, in one year alone, 24 Canadian research libraries cancelled C$4.34 million (£1.9 million) in annual journal subscriptions. Despite considerable data and loud protests from North American research librarians, data suggests that scholarly communications may be faring even worse outside of North America. The 38 Australian university libraries reported a decline of 44% in total journal subscriptions between 1993 and 1998 and a 70% increase in average unit costs for journals.
 Some of these reductions may have been the result of broader changes in exchange rates and higher education finance, but the primary reason is the dramatic increase in commercially published journal prices. 

A variety of electronic-publishing initiatives provided libraries with some hope of relief, but none of those initiatives has resulted in significant (if any) savings to date. Publishers offering electronic and print subscriptions generally offer them as a package priced 10%–30% higher than the basic print-only subscription. Given libraries’ reluctance to relinquish paper copies (at least initially) of journals, electronic publishing has actually resulted in higher costs. 

From its inception, JSTOR was designed as a non-profit solution to the problems of increasing costs for journals and for the storage space required to house them. It represents one of the only (if not the only) electronic publishing or archiving initiatives to save subscribers money – in both present and projected terms. JSTOR began as a pilot project in 1994 to digitise 750,000 pages from 10 journals and make them available online. 

Since August 1995, Ann Arbor, Michigan-based JSTOR has been an independent non-profit organisation that collects full runs of print journals, scans them into a searchable database, and makes them available over the Internet to subscribing institutions for a fee. Today, JSTOR adds more than 100,000 scanned journal pages to its collection each month.

In Internet time, JSTOR is long-lived, innovative and generally deemed quite successful by individual and institutional users, the popular press and researchers who study such initiatives.
 Furthermore, it is a not-for-profit initiative, in which relatively modest investments have returned important results. Unlike most other Internet-enabled changes in the scholarly communications process, JSTOR has actually yielded hard cost savings to member institutions and systems of higher education. These cost savings are achieved in various ways: space reductions (or reduced need to expand and build new space) or reallocations; reduced staff time devoted to retrieval, re-shelving, searches, copier troubleshooting and maintaining small libraries; and reduced pressure to open libraries early or keep them open late because users can now access collections online.
 While not part of its formal mission, JSTOR also seems to be altering the way scholars access information, enabling more cross-disciplinary searching than has traditionally been done.

2.
The Development of JSTOR

With pressures on space and costs growing at an alarming rate, new Internet-based technologies have enabled a variety of alternatives to all three stages of the traditional scholarly communication process (detailed below). This section describes JSTOR’s niche, origins and production process.

2.1
The Scholarly Communication Process

In the early stages of the scholarly communication process, a variety of systems have emerged to index “e-prints”, to electronically distribute them, and to archive those that are un-reviewed or have been only cursorily reviewed (i.e. those that are not “certified”). These e-prints put new scholarship into the public domain more quickly than traditional paper-based and fully peer-reviewed publications. Social Science Research Network (http://www.ssrn.com) and arXiv (http://www.arxiv.org) are two leading examples. The latter has garnered extensive coverage because of its field-transforming effect in physics and its humble beginnings as the brainchild of a single researcher, Paul Ginsparg of the Los Alamos National Laboratory, now at Cornell’s Department of Information and Computer Sciences. Others include Cogprints, http://cogprints.soton.ac.uk/, which is supported by the UK’s Electronic Libraries Programme;
 EconWPA at the Washington University in St Louis; and E-Math, http://www.ams.org/preprints/, which is maintained by the American Mathematical Society. 

In the middle stages of the process, electronic journals by both commercial (e.g., Elsevier) and university-based entities (e.g., MIT Press) have emerged as an alternative or supplement to traditional paper journals. These journals cover a wide variety of physical, natural and social science disciplines, and include a journal focussed on the topic of electronic publishing itself (the Journal of Electronic Publishing, http://www.press.umich.edu/jep/). Many journals are also beginning to offer more basic online access as a supplement to their paper-based articles (e.g., from Informs’ Organization Science and Management Science journals).

Despite extensive press coverage of the middle stage of the process, the authors of this report have opted not to focus on it because first, it would mean looking at an individual journal or commercial publisher, and second, there are no clear “winners” in the e-journal market, with many higher education institutions actually paying more for “bundles” of electronic plus paper journals from companies like Elsevier. In addition, this is the most highly politicised of the three stages, with commercial publishers, librarians and scholars engaged in disputes over costs and rates. With the extraordinary rise in costs of journals and no apparent reasons for it, librarians and scholars feel that they are being “gouged” by the publishers. Some academic editorial boards have reportedly resigned en masse in protest and have started their own journals. Librarian associations have also formed, e.g., the Association of Research Libraries’ Scholarly Communication and Technology Project.

In the final stage of the process, after the research has been published, Internet-based archives have emerged to index and store electronic versions of full-text articles. Some of these archives, such as JSTOR and the “Making of America” project (a joint University of Michigan/Cornell University effort founded in 1995), are responsible for the production of online copy and searchable indices, while others (e.g., ProQuest) simply aggregate scanned images or transcriptions from the original publishers.
 

2.2
Origins of JSTOR

William G. Bowen, now the president of the Andrew M. Mellon Foundation, conceived of JSTOR while attending a board of trustees’ meeting at Denison University. When the board was presented with projected expenditures for yet another library building, Bowen probed and learned that back issues of scholarly journals were the primary driver of the need for new space. Furthermore, he determined that the existing journal collections were often disorganised and incomplete. After contacting other research libraries, Bowen also learned that the problem was not unique to Denison. He resolved to put the Mellon Foundation’s funds to work to create an alternative to the space and access crisis facing many libraries. 

With seed funding from the Mellon Foundation, Bowen created JSTOR and chose its first president, Kevin M. Guthrie.
 Together they outlined JSTOR’s two-fold mission: 

· To preserve and maintain journal literature.

· To increase access to that literature. 

According to Bowen and Guthrie, initial decisions critical to JSTOR’s ultimate success included: 

· Archiving groups of journals by discipline (initially history and economics), not by publishers.

· Using the then-nascent Internet to distribute the digital images (not CD-ROMs as Bowen had originally planned).

· Offering scanned images, not text, thus preserving tables, figures and other features of the original print copies.

· Making JSTOR a non-profit organisation, despite opportunities and suggestions to do otherwise. 

JSTOR began with a pilot group of six institutions, including Denison University, Bryn Mawr College, Haverford College, Swarthmore College, Williams College and the University of Michigan, where the database first resided. Initially, the JSTOR collection included only ten core journals in economics and history, but it contained full runs for those journals prior to 1990 – runs which accounted for 750,000 scanned and full-text searchable pages. These pages were available for download and printing as high-resolution (600 dots per inch), bit-mapped images, which were linked to parallel text files that enabled the searching and indexing. 

According to Kevin Guthrie, JSTOR signed up 199 charter participants in its first three months of full operation – which was more than double the initial projections. It did so largely by convincing libraries that JSTOR offered a viable and stable alternative access route to long runs of print journals for which the libraries’ capital costs of storage ran between $24 (£16) and $41 (£27) per volume. For a complete run of 100 years worth of a journal, libraries were spending $2,400 (£1600) to $4,100 (£2,700) just for storage, not including operating costs to provide users with access to those volumes. Data gathered at JSTOR’s early pilot sites indicated that the average annual costs for re-shelving and other basic maintenance functions were $45 (£30) to $180 (£120) per journal (depending on the size of the institution and the extent to which the journal was used), not including preservation. Furthermore, purchasing microfilm copies of journals costs libraries an order of magnitude more than JSTOR – and offers considerably fewer means of access. On this basis, JSTOR’s founders developed a pricing strategy that offered “good value for participating institutions”. This strategy has helped JSTOR continue to grow, and it now serves 811 institutions with a critical mass of more than 7.8 million imaged journal pages available around the clock and the world.
 As we describe later in this case, it has also helped libraries save (and avoid) both capital and operating costs – and has changed the way scholars access knowledge.

Today, JSTOR’s continued growth is supported by a high-powered board, which includes the former presidents/CEOs of John Wiley & Sons, Oxford University Press, Yale University and NCR Corporation.
 After completion of the initial Arts & Sciences I Collection, recent growth and additions to JSTOR’s library have included:

· Completion of the discipline-specific General Science Collection and the Ecology & Botany Collection.

· Initial delivery of the fourth major collection – Arts & Sciences II – with a minimum of 100 titles to be completed by the end of 2002. A&S II includes titles from 19 disciplines, 8 of which were not included in A&S I, and some of which were not previously included in fields such as History, Sociology and Asian Studies.

· Completion of the fifth major collection in autumn 2001, with the addition of 20 new titles to round out what will be called the Business Collection.

· Creation of two additional collections in Language & Literature and Art History.

As with much of its development and growth, these planned additions have been guided by feedback from subscribers. In particular, a 1998 survey asked librarians to rank the importance of all of the disciplines within the context of their collections. This feedback was then used in association with other considerations: 

· The extensiveness of a potential journal’s back issues (and thus the shelf-space burden it poses to libraries).

· The journal’s importance to a field, as measured by such factors as citation-based impact measures, the advice of specialists in the field, and the number of institutions subscribing to the journal.

· The importance of each discipline at various types of academic institutions.

· Publishers’ interest in JSTOR.

· Possibilities for securing outside funding for the digitisation of the content.

The existing databases include more than 7.8 million scanned pages and the equivalent of 1,500 CD-ROMs worth of data.
 Among the most noteworthy journal runs are the Philosophical Transactions of the Royal Society of London, which began in March 1665 and is the world's oldest continuously published scientific journal.

2.3
Production Process

While the JSTOR production process is labour intensive, it is conceptually quite simple. Once the specific journals or clusters of journals are targeted for inclusion, JSTOR’s director of publisher relations negotiates a non-exclusive license with the journal’s publishers. To date, there are approximately 150 publishers who have or who have agreed to have journals available via JSTOR.
 Licenses with JSTOR give publishers ownership of the scanned images and set the chronological “moving wall” after which JSTOR agrees not to offer a journal’s contents. The walls are set from one to seven years back, but the typical wall is three to five years. Each year, as the journal “ages” to its agreed-upon wall, a new volume is scanned into the JSTOR collection. Once a wall is set, the contract with JSTOR ensures participating institutions “perpetual license” to a given journal, even if the publisher later discontinues its agreement with JSTOR.

This policy of setting the wall has helped JSTOR avoid the battles that e-journals have fought with publishers. First, JSTOR’s coverage never includes current journals and usually does not include any issues more recent than three years old – thus protecting publishers’ current subscription revenues. President Kevin Guthrie describes this as the single most important decision in terms of JSTOR’s growth and success because “archival material … is not the area that a publisher generates income from”. JSTOR does not pay publishers for the right to digitise their journals; it pays no royalties or fees to participating publishers. Publishers sign a non-exclusive, perpetual license that allows the publisher to withdraw at any time, but gives JSTOR the right to provide the archive to those libraries that have licensed access prior to the date of termination. Any move that would jeopardise their current revenues was therefore seen as a non-starter for JSTOR. 

The wisdom of this approach has been borne out by recent lobbying efforts of the Software & Information Industry Association on behalf of member companies, including Chemical Abstracts Services, Reed Elsevier, and Cambridge Scientific Abstracts. The association succeeded in forcing the US Department of Energy to close PubSCIENCE (http://pubsci.osti.gov/), its most popular Web portal and journal index
. The portal allows researchers to search citations and abstracts in more than a thousand peer-reviewed physical science journals free and at the same time, instead of searching multiple Web sites, publications and references. PubSCIENCE has been receiving millions of search requests a year and was supported by $500,000 (£334,400) in operating funds from the Department of Energy. As of October 2001, PubSCIENCE is still open. An article in the Chronicle of Higher Education reported that the Senate has recently approved a spending bill for the agency. The House of Representatives had earlier approved a comparable spending bill that was accompanied by a report that proposed scrapping PubSCIENCE. The Senate ignored that report and the efforts of the Software and Information Industry Association, which has lobbied to eliminate the site because it competes with private companies that index scientific journals. The Senate and House now need to agree on a compromise bill, and it is unclear whether PubSCIENCE will be funded.

After an agreement is signed with the publisher, JSTOR staff begin collecting full runs of journals from the publisher and/or member libraries, which donate, lend or sell their copies.
 When necessary, antiquarian dealers are also used to complete collections or replace incomplete or fragile volumes. Once complete, JSTOR production staff in Ann Arbor, MI or Princeton, NJ inventory them and conduct a page-by-page examination of each issue. They address preservation issues and create journal-specific scanning and indexing guidelines.

A journal run is then sent offshore to vendors in India or Barbados, where technicians carefully unbind the journals and scan them twice at high resolution. The first scan creates the version seen by individual users. The second scan creates a version that is converted to a text-only file using optical character recognition (OCR) software. The vendors then conduct an initial quality control check of the text files (including basic spell-checking) and correct the OCR-created text file as necessary, raising the accuracy of the text file to 99.5%. Such an error rate would be problematic for actual presentation of the files, but it is more than sufficient for the “behind-the-scenes” text files that are used only for searching. These text files enable “JSTORed” articles to be full-text searchable. In addition, the vendors create electronic tables of contents files for each issue. These tables of contents contain basic bibliographic citation information, item type codes (e.g., article, book review, editorial, etc.), keywords and abstracts (when they exist in the original publication).

The vendors then return the two scans and tables of contents to JSTOR (on CD-ROMs) along with the re-bound originals, which are recycled or returned to their lenders. The electronic files are checked for accuracy once again and, finally, added to the JSTOR online collections.

The early infrastructure for JSTOR was built at the University of Michigan and Princeton University. Initially, it was based on a home-grown technology, but has gradually been migrated to more open standards. The original metadata contained in the electronic tables of contents were initially done in project-specific formats, but are now being changed over to standard XML specifications.

For security and access purposes, JSTOR’s 7.8 million pages are mirrored and updated nightly on servers (and sites) at the University of Manchester in England,
 and the University of Michigan and Princeton University in the USA. These mirror sites have proved particularly useful when service at one of the three sites is disrupted. Once, thieves broke into the University of Manchester computer centre and forced the UK site to shut down. The US sites themselves were shut down for a brief time as a Y2K precautionary measure. In both cases, the mirror sites were able to smooth out the service interruptions.

In an attempt to uphold its preservationist mission to provide a reliable, long-term archive, JSTOR also has each of the three mirror sites make regular tape backups, which are stored locally and also shipped to New York on a quarterly basis. Furthermore, data tapes are held in escrow
 by the Ohio College Library Center (OCLC) in Dublin, Ohio (USA) as an additional layer of protection.

3.
The User Community

JSTOR’s ease of use and cost savings have been responsible for its tremendous growth and international expansion.

3.1
User Process and Experience

JSTOR users log in via the Web page of their institution’s library.
 Once logged in, they can search a specific journal or any subset of the JSTOR library of journals. They can also limit their searches by year and field (e.g., only the author’s name or only the article title) or search the full text of all articles. This full-text searching is among JSTOR’s most powerful features and enables considerably more effective (and cross-disciplinary) searching than traditional means. To browse, users can view the images of a given journal issue page by page, or can jump to specific pages within an issue.

When search results are displayed, users can choose to view (a) the resulting articles in full view; (b) the specific page on which the matching search terms were found; or (c) only the abstract. Users can also opt to print an entire article or any subset of it. Finally, users can download PDF file copies containing the images for an entire article. The speeds for searching, viewing and printing are all dependent on an individual user’s network connection, with T1
 or other high-speed connections being most desirable, but standard 56 kbps connections providing acceptable results. Printing can be done either from a downloaded PDF file or by using JSTOR’s own print software, JPRINT, which can be downloaded for free from the Web. This JPRINT software allows users to choose between fast printing at low resolution and slower printing at higher resolution.

3.2
JSTOR Subscriber Characteristics

In its seventh year of existence (and fourth of full operation), JSTOR archives more than 160 journals and is available at more than 1,000 institutions in over 40 countries around the world. They include 811 institutions in the USA, with as few as one in some states like Idaho and more than 60 in others like New York. Similarly, they range in size from small community colleges to major research institutions and bracket all four corners of North America.
 

There are 312 international institutions, with 53 subscribing institutions in the United Kingdom, 7 in Ireland, 6 in Australia and New Zealand, 32 in Canada, 11 in China (of which 9 are in Hong Kong), 2 in Brazil, and 1 in India, and institutions in other countries ranging from Athens University in Greece to Zayed University in the United Arab Emirates. The full list of countries and participating institutions is available at: http://www.jstor.org/about/participants_intl.html.

One of JSTOR’s objectives has been to make the archives available as widely as possible. It charges fees that vary by institution size and type, thereby enabling less financially strong institutions to participate (see section 4 below). It does not offer free or deeply subsidised access to institutions that do not have the financial resources to participate on their own; in those cases, JSTOR has turned to foundations for assistance. While some of those foundation funds have helped institutions in the United States, much of the attention has been focussed overseas. The John D. and Catherine T. MacArthur Foundation, The Andrew W. Mellon Foundation, The Asia Foundation, The Stavros S. Niarchos Foundation, The Eurasia Foundation and two foundations that prefer to remain anonymous have each made grant monies available to international institutions seeking to offer JSTOR as a scholarly resource in their academic communities.

This March [2001], international foundations and major donors announced grant support to cover the start-up costs and three years of annual fees for 17 Russian and Belarusian institutions of higher education. Similarly, 17 South African universities, along with the National Library of South Africa, will have the opportunity to participate in JSTOR thanks to a grant from The Andrew W. Mellon Foundation to SABINET, a membership organisation that provides resources to libraries throughout South Africa. As the director of SABINET noted, “These institutions have a dire need to gain access to online information; they know it’s available, but they can’t afford it”. Institutions and national university systems are also benefiting from donor-supported JSTOR access in Thailand, China, Ireland, Israel, Greece and Vietnam.
 

Prior to the founding of JSTOR, international donors had made bettering libraries at international universities a priority, but had been frustrated by the cost and logistical difficulties of doing so. For the MacArthur Foundation, JSTOR is now “extremely important” and beneficial in its attempts to enhance teaching and research internationally. As Dawn Tomassi (JSTOR’s assistant director for international library relations) notes, grants to international universities are “of enormous importance because they allow us to take the archive to universities in countries without the financial resources to contribute fees to JSTOR at a level consistent with institutions in other parts of the world. Not surprisingly, these institutions are often ones that could not afford subscriptions to the original journals in the first place, making JSTOR access especially valuable”. Furthermore, “We will continue to seek out foundation funding in an effort to extend the benefits of the JSTOR archive as broadly as possible”.

In addition to universities and colleges around the world, subscribing institutions also include a variety of foundations (e.g., Russell Sage), cultural organisations (e.g., the Museum of Natural History), research institutes (e.g., the RAND Corporation), central banks and other government entities worldwide (e.g., the UK House of Commons). Institutional site licenses provide access to all faculty, staff, students and walk-in patrons of the institutions’ libraries and/or other research facilities. In addition, and very importantly, JSTOR provides 24-7 access long after those facilities are closed, considerably extending services to users without increasing costs by extending library hours.

3.3
Usage and Growth

Accesses to JSTOR (viewed and printed articles) have grown dramatically since 1998. 

TABLE 1  Growth in JSTOR Use, Collections, and Subscribers Since 1998

	Six months’ usage
	1998
	1999
	2000
	2001,
1st 6 mos.

	Total accesses
	5.4 m
	13.8 m
	15.2 m
	22.5 m

	Searches performed
	1.4  m
	3.3  m
	7.0 m
	5.8 m

	Articles viewed
	0.9 m
	2.6 m
	5.7 m
	5.1 m

	Articles printed
	0.4 m
	1.1 m
	2.3 m
	2.7 m

	Pages viewed

	2.3 m
	6.3 m
	14.1 m
	8.9 m

	
	
	
	
	

	Total issues available
	14,391
	27,798
	32,413
	53,169

	Total full-length articles available
	0.2 m
	0.3 m
	0.4 m
	0.6 m

	Total articles
	0.4 m
	0.7 m
	0.9 m
	1.3 m

	Total pages currently available
	2.6 m
	4.4 m
	5.5 m
	7.8 m

	
	
	
	
	

	Number of participating institutions
	385
	567
	739
	1,031

	Number of participating journals
	117
	117
	124
	266

	Number of journal available online
	69
	112
	123
	169

	Number of participating publishers
	68
	67
	111
	142


Source: JSTOR, http://www.jstor.org/.
 

More generally, JSTOR usage has grown dramatically in each new country or group of countries in which it is launched. As the appendix shows, the UK is not immune to the growth in JSTOR usage. Of the UK and Irish subscribers, Oxford University and the London School of Economics (LSE) have been the heaviest users. The discipline-specific focus of these institutions helps to explain why, in the UK and Ireland, more than one-third of accesses are for economics articles.

3.4
JSTOR’s Impact on Scholarly Communication and Journal Usage

With JSTOR in its third year of usage at its charter institutions, there is now data to pose and tentatively answer some questions about JSTOR’s impact. While these analyses are still preliminary, JSTOR’s data and experiences (as described by Kevin Guthrie
) have yielded five initial findings.

First, the increase in availability of older journal articles in electronic form through JSTOR seems to have increased the use of such older articles at participating sites. In one test sample of ten paper journals at six institutions over three months, there were 692 uses of those journals. Following implementation of JSTOR, and with the same ten journals (over a comparable three month period), 7,696 articles were viewed and 4,885 were printed – an order of magnitude increase in usage of these older publications. In addition, simple JSTOR usage statistics indicate dramatic increases in use of older journal materials. At the 82 institutions that had JSTOR between 1997 and 1999, cumulative growth in JSTOR’s use was 740%.

A second and related finding from JSTOR data is that older literature remains valuable in many fields. Of the ten most frequently viewed and/or printed articles in JSTOR, most were relatively old (even after adjusting for JSTOR’s moving wall and the inherent age of all JSTOR articles). In economics, for example, the average age of the top ten articles most frequently printed and viewed was 13 years. More dramatically, in the field of mathematics, the average age of the most used articles was 32 years. Thus, JSTOR’s policy of collecting journals that are at least three to five years old does not seem to limit its value to the scholarly community.

Third, student and faculty researchers are clearly taking advantage of the cross-title and interdisciplinary capabilities provided by JSTOR’s full-text searching. Based on samples of tens of thousands of JSTOR searches in a single week, approximately 90% were multi-title and 69% were multi-cluster. The research enabled by JSTOR is likely to become even broader as its collections expand. In addition, that breadth is likely to become even more important to scholars as scientific progress continues to be more dependent on interdisciplinary work. 

Fourth, citation data alone does not reliably predict electronic usage. For example, one of the most frequently viewed economics articles in JSTOR has rarely been cited in other articles. The 28-year-old article was cited only 14 times between 1974 and 1999, but it is the fourth most popular in JSTOR, having been viewed nearly 2,000 times and printed 1,402 times. This finding suggests that libraries need to be careful in their definition of “value” as they begin and cancel subscriptions to electronic content. As noted by JSTOR President Guthrie, “The fact that top used articles in JSTOR may be infrequently cited, or that top-cited articles may be infrequently used, does not prove that one or the other is more important; rather, it indicates that both components must be considered” in decisions about the digitisation and retention of electronic content. It also indicates that student and faculty JSTOR use may need to be evaluated separately. For example, students accessing assigned readings in introductory courses may drive up usage for articles that may not be the ones frequently cited by faculty.

Finally, JSTOR offers the benefit of greater democratisation of information, a benefit that goes beyond simple usage or financial statistics. It provides small colleges with access to journal collections that traditionally would have been available only to students and faculty at the Oxbridges and Harvards of the world. As founder William Bowen notes, “It closes in some degree the ‘digital divide’ by allowing universities in countries such as Mexico, South Africa, Russia and Greece to acquire rich repository of journal literature without building space or hiring staff”.

4.
The Economics of JSTOR

Cost savings to participating institutions is frequently cited as one of the major benefits of JSTOR. JSTOR has changed both the financial picture and the user picture for scholarly literature. Changes in the financial picture result from a combination of the fees that JSTOR charges and the costs that it helps users avoid. 

4.1
JSTOR’s Operating Costs

JSTOR has an annual operating budget of approximately $10 million (£6.7 million). User fees generate about half this total budget, enough to support current operations and existing journal offerings. Additional revenues from foundation grants cover the remainder of the budget and go towards the expansion of the collection of journals. For example, recent additions include a $1.3 million (£869,500) project in co-operation with the Ecological Society of America to archive full runs of 23 ecology and botany journals dating back to 1867.

JSTOR pays low-cost offshore vendors approximately 20¢ (13p) per page to scan, OCR and verify OCR output, with a disproportionate share of the 20¢ (13p) going to the OCR and verification steps in the process. However, JSTOR’s total per-page costs run between $1 (66p) and $2 (£1.34) because it pays professionals in the USA to collect the full runs, classify them appropriately and ensure quality equivalent to the original paper versions.

According to its president, JSTOR’s costs fall into six basic categories:

· Production. Identifying, finding and preparing complete journal runs; defining indexing guidelines to inform a scanning subcontractor; and performing quality control on the subcontractors’ scanning work.

· Conversion. Scanning, OCR and inputting the index information to serve as electronic tables of content.

· Storage and Access. Maintaining the database (at a number of mirror sites), which involves continuously updating hardware and systems software.

· Software Development. Migrating data to new platforms and systems, and providing new capabilities and features as technological capabilities evolve.

· User Support. Providing adequate user help-desk services.

· Administration and Oversight. Managing JSTOR’s overall operations.

While a new volume of each journal is added to the database each year, the bulk of production and conversion costs are one-time expenses for each new journal. Cost categories 3–6 are incurred whether new journal titles are added or not. Scanning costs are actually less than the other early-stage production costs (e.g., creating the electronic tables of contents and searchable text files via OCR). All told, average production costs approach $2 (£1.34) per page, including the OCR and tables of contents.

4.2
JSTOR Fees

From the start, JSTOR adopted a value-based pricing approach instead of a pay-per-use model. This is because pay-per-use models were projected to cost institutions more than the marginal costs of providing JSTOR’s services. While this would have been fine for a for-profit organisation, it ran against the grain of JSTOR’s mission and non-profit status. A pay-per-use model was also rejected because it would have forced students and faculty to decide whether each download was “worth it” and would thus have limited searching and downloading/printing from the JSTOR collections. 

JSTOR fees are based on an institution’s commitment to research and its size – based on JSTOR’s standard Carnegie Classification code – adjusted by student FTE enrolment. The Carnegie Classification of Institutions of Higher Education is the leading typology of American colleges and universities. Based on their degree-granting activity, it is the classification framework in which institutional diversity in US higher education is commonly described. More details of the framework are at http://www.carnegiefoundation.org/Classification/CIHE2000/background.htm.

Bruce Heterick, director of library relations at JSTOR, has written to the authors: 

We use the Carnegie Classification system as a guide in determining how to set fees for any particular institution. This is part of the “value-driven” portion of our participation fee methodology. In setting fees, JSTOR's fundamental aims are to cover its ongoing costs and the future cost of archiving while also extending access to as many institutions as possible. We endeavor to set fees that are fair not only to institutions considering participation, but also are fair to those that are already supporting JSTOR. The challenge as a not-for-profit organization comes in deriving fees that enable us to recover the costs of providing widely disseminated access, and then adjusting those costs to adequately reflect the actual value derived from the collection by different types of institutions. Therefore, Holy Cross (Small – Bachelor of Arts I) and MIT (Very Large – Research I) pay different participation fees based on their differing institution types, just as the University of Hong Kong (China) and MIT (U.S.) pay different participation fees based on the actual value that each institution derives from the archive…. 

There is no equivalent to the Carnegie Classification for grouping academic institutions outside of the United States. Nevertheless, just as we have done with the U.S. fee structure, we aim to match the contributions non-U.S. institutions make to the value they derive from participation. Through analysis of JSTOR usage and collecting patterns at participating libraries, we have developed a methodology for setting value-based fees for libraries around the world. Institutions are first placed into JSTOR classes ranging from Very Large to Very Small. Fee levels are then set taking into account the relative value of the JSTOR journal titles to the higher education community in the country as well as the local availability of fiscal and technological resources.

For example, a major research university would pay a $45,000 (£30,000) one-time, start-up “Database Development (or Archive Capital) Fee” plus an $8,500 (£5,700) Annual Access Fee to get a site license for full runs of the 117 journals in JSTOR’s “Arts & Sciences I” collection. For access to that same collection, very small institutions would pay a $10,000 (£6,700) start-up plus $2,000 (£1300) annually. With the exception of relatively small increases in the prices for large institutions, JSTOR prices have been mostly unchanged since its inception.
 As of 1997, there were 1,402 institutions participating in JSTOR, of which:

· 12% (176) were large (Carnegie Research I and II, plus Doctoral I).

· 42% (586) were medium-sized.

· 12% (166) were small.

· 34% (471) were very small.

JSTOR’s fees are also based on the collections of journals to which a given institution subscribes, with four collections to choose from (i.e., Arts & Sciences I and II, Ecology and Botany and General Science) and more to be added soon (e.g., a Business Collection).
Because JSTOR considers itself a consortium of sorts already, and because consortia membership is “uneven and unstable”, access is sold to individual libraries, not groups thereof. JSTOR will license a consortium, but there are no “discounts” on participation fees for doing so. A system like the multi-campus State University of New York can get a system-wide license (as they have), but in effect, each institution signs its own license agreement with JSTOR. In this particular case, the system administers the payments and manages the relationship. JSTOR has no government-sponsored arrangements for providing JSTOR access to an entire system of public universities.

However, some institutions are taking advantage of consortia to reduce the costs of print journals. For example, Denison and four other institutions, each with its own JSTOR subscription, have jettisoned all but one shared paper run of their jointly held journals. Together, the five institutions maintain these backup runs in rented off-site space. JSTOR President Guthrie hopes that JSTOR can serve as a facilitator and clearinghouse for old paper journals, by collecting and consolidating them, and then distributing full runs to depositories around the country.
 JSTOR’s hopes and plans in this area began to take shape in spring 2000 when it launched a partnership with the Center for Research Libraries to create the JSTOR Deposit Program. A similar depository concept is used by the US Superintendent of Documents for a wide variety of government publications. 

4.3
Cost Savings and Benefits to Subscribing Libraries

Ironically, JSTOR’s founder Bill Bowen is known for his articulation of “Bowen’s Curse” which says that costs in service-intensive fields like education and the arts inevitably rise faster than they do in the economy at large. However, he now believes that “electronic technologies can lead to lower costs… JSTOR is a major case in point”. Libraries that have not had access to the rich collections offered by JSTOR can now get it with relatively minimal costs of acquiring, cataloguing and housing. For those that already subscribe to JSTOR journals, substantial savings can be achieved by moving these print copies out of high-cost space – or out of collections altogether. 

Across the 811 institutions participating in JSTOR, some estimate that potential capital savings from JSTOR exceed $140 million (£94 million) and are growing steadily as new volumes and titles are added each year. Furthermore, conservative estimates place the staff cost of retrieving and re-shelving a single journal volume one time at $1 (66p). Multiplied by the number of volumes retrieved in any library in a year, and the number of times some volumes may be retrieved on a repeated basis, these operating costs for a paper-based journal collection reach quite substantial levels (i.e., an estimated $20,000, or £13,400, annually) for research libraries.

According to JSTOR’s 2000 “Bound Volume Survey,” 22% of subscribing libraries have begun discarding existing journals and another 22% plan to discard them in the future. In addition, 25% of JSTOR libraries have moved hard copies to low-cost remote storage and 20% more plan to do so.
 

The best estimates put current storage costs at $3.07 (£2.05) per volume, per year – a tenfold increase from 1993 costs. Furthermore, “very large net present value cost savings can be realized” in a shift from tangible to electronic access to journals. With a conservative $3.07 (£2.05) per volume estimate of off-site storage costs, an average research library with subscriptions to 50,000 journal titles per year (each being one volume) could accrue $153,000 (£102,300) in new storage costs each year. Over 10 years, the costs for new storage space for these 50,000 titles could exceed $8 million (£5.4 million).

Publishers, too, are finding that JSTOR saves them money. For example, the Ecological Society of America (ESA) – one of the first publishers to sign with JSTOR – allows members to search back issues of the Society’s journals on JSTOR and, thus, has reduced the number of back issues it keeps on hand (in a Kansas warehouse) to 100. Extra copies above and beyond those 100 get recycled, thus saving on warehousing costs.

In addition to considerable savings from reduced or eliminated storage costs, savings are possible through:

· Faculty members’ giving up their individual subscriptions to journals in favour of institutionally purchased electronic access.

· Institutions’ reducing the costs devoted to (among other things) ordering, receiving, tracking, lending, cataloguing and re-binding paper journals.

· Institutions’ making modest reductions in library hours and other operations when online access provides a viable substitute.

Especially for small, specialised libraries, which are often maintained primarily to provide access to discipline-based journal collections, the simple reduction in library hours and operations can yield considerable savings.

5.
Conclusions

While some complain that JSTOR has led to premature purging of back copies of printed journals, that it is too costly for some small institutions, and that only a small percentage of all journals are included, JSTOR’s growth continues and suggests no signs of slowing. Its attention to quality and its non-profit status have earned it considerable respect and trust. Perhaps most tellingly, it has also spawned imitators like ArtSTOR, which is also funded by the Mellon Foundation. ArtSTOR will assemble high-quality digital images of art and architecture collections, and license them for use by colleges and cultural institutions around the world. Eventually, ArtSTOR images will be linked to related JSTOR articles. Although comparable to the “JSTOR model”, ArtSTOR has its own business model, governance structure and long-term goals.

While JSTOR has digitised only a fraction of the serials
 to which a typical research university subscribes, it is still an ambitious first step towards major change in the scholarly communication process. Bruce Heterick wrote us: 

JSTOR currently has 148 participating publishers, including some of the larger commercial publishers like Wiley, Blackwell, Sage, etc. Are there titles that we would like to include in certain collections, but publishers have decided to forego participation? Absolutely. Their reasons for not participating are varied, I'm sure, but I'm not aware of any publisher who has said to JSTOR, “no, we won't participate, ever”. Forever is a long time.

Primary beneficiaries of JSTOR are the small and medium-sized institutions, whose collections may actually be increased by subscription to JSTOR. As one electronic publishing researcher summarised JSTOR’s advantages: “JSTOR is a great project [and is] the only one I am aware of in scholarly publishing that benefits all three parties – scholars, research libraries, and publishers”.

While UK institutions of higher education are already subscribers to JSTOR, and while JSTOR already has a mirror site in the UK, plans for expansion of Internet-enabled education will certainly require expanded online access to scholarly literature, especially journals. This is true for both students needing access to course readings and scholars needing access to published research. Access to current journals is likely to be provided (and provided most effectively) by the publishers of those journals. E-prints and electronic journals are also likely to be most effective as organic outgrowths of discipline-specific initiatives. However, digital archives like JSTOR have shown the potential to dramatically transform the scholarly communication process and experiences of students and researchers across a wide variety of fields.

Appendix: Illustrations of JSTOR Usage
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Fig. A.1. JSTOR usage at UK and Irish institutions, January 1999 to April 2000. (Source: Alison Murphy, “JSTOR Usage”, Ariadne 24 [21 June 2000], http://www.ariadne.ac.uk/issue24/jstor/).
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Fig. A.2. JSTOR accesses by discipline at UK and Irish institutions, Q1 2000. (Source: Alison Murphy, “JSTOR Usage”, Ariadne 24 [21 June 2000], http://www.ariadne.ac.uk/issue24/jstor/.)
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� By Sara Frank Bristow and Paul Bacsich, July 2004.


� For JSTOR’s mission statement see � HYPERLINK "http://www.jstor.org/about/mission.html" ��http://www.jstor.org/about/mission.html�. The 2003 President’s Report is available at � HYPERLINK "http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm" ��http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm�.


� For more information see � HYPERLINK "http://www.jstor.org/about/bvs2003.html" ��http://www.jstor.org/about/bvs2003.html�; the “Bound Volume Survey” is also discussed in section 4 below.


� See � HYPERLINK "http://www.arl.org/stats/arlstat/" ��http://www.arl.org/stats/arlstat/� for North American acquisition-specific statistics through 2003, gathered by the US Association for Research Libraries. General US library statistics can be found through the American Library Association’s Office for Research and Statistics, � HYPERLINK "http://www.ala.org/ala/ors/statsaboutlib/statisticsabout.htm" ��http://www.ala.org/ala/ors/statsaboutlib/statisticsabout.htm� – though few of the surveys listed have been updated through 2003–04. Those more interested in UK affairs should refer to the Library and Information Statistics Unit (LISU) at Loughborough University for reports such as the LISU Annual Library Statistics 2003, which features trend analysis of UK public and academic libraries 1992–2002 (� HYPERLINK "http://www.lboro.ac.uk/departments/dils/lisu/pages/publications/als.html" ��http://www.lboro.ac.uk/departments/dils/lisu/pages/publications/als.html�); and the recently published Publishers Association report by Peter Sowden, University Library Spending on Books, Journals and Electronic Resources (2004 Update): A Report for the Council of Academic and Professional Publishers, available through � HYPERLINK "http://www.publishers.org.uk/" ��http://www.publishers.org.uk/�. 


� For further information and statistics, see the Australian Council of University Librarians, � HYPERLINK "http://www.caul.edu.au/" ��http://www.caul.edu.au/�. 


� If this was the case in 2001, then JSTOR’s success becomes even more significant in 2004. JSTOR continues to receive its fair share of attention in the media and among researchers; for example, in May 2003, Roger C. Schonfeld (research co-ordinator for Ithaka) published his JSTOR: A History with Princeton University Press – a book that, as of July 2004, has garnered only rave reviews at Amazon (� HYPERLINK "http://www.amazon.com/" ��http://www.amazon.com/�). 


� For a recent study that examines these costs in further detail, see Roger Schonfeld’s 2004 article on Library Periodicals Expenses: Comparison of Non-Subscription Costs of Print and Electronic Formats on a Life-Cycle Basis in D-Lib, � HYPERLINK "http://www.dlib.org/dlib/january04/schonfeld/01schonfeld.html" ��http://www.dlib.org/dlib/january04/schonfeld/01schonfeld.html�. 


� The UK Electronic Libraries Programme (eLib, � HYPERLINK http://www.ukoln.ac.uk/services/elib/ ��http://www.ukoln.ac.uk/services/elib/�) is dealt with in detail in chapter 17. It finished in 2001.


� See the Office of Scholarly Communication (OSC), � HYPERLINK "http://www.arl.org/scomm/" ��http://www.arl.org/scomm/�. Its Web site explores various issues affecting the intersection(s) between traditional libraries and technology.


� For more information about Making of America (which, like JSTOR, was funded by a grant from The Andrew W. Mellon Foundation), see � HYPERLINK "http://moa.cit.cornell.edu/moa/" ��http://moa.cit.cornell.edu/moa/� at Cornell and � HYPERLINK "http://www.hti.umich.edu/m/moagrp/" ��http://www.hti.umich.edu/m/moagrp/� at Michigan, which provide free access to digitised materials from both universities. ProQuest “provides global access to one of the largest online content repositories in the world” – see � HYPERLINK "http://www.proquest.com/" ��http://www.proquest.com/�. 


� According to the 2003 President’s Report, JSTOR is “now under the leadership of Michael Spinella, who has succeeded Kevin Guthrie as its Executive Director” – and Kevin Guthrie is now president of Ithaka. Such changes anticipated a restructuring in January 2004 to accommodate the relatively young ARTstor and Ithaka (both are classified by the IRS as “public charities”, but maintain “close legal ties” to the Mellon Foundation); several Mellon staff members were subsequently transferred to these organisations. See � HYPERLINK "http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm" ��http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm�. 


� The number of JSTOR participants has more than doubled since the writing of this report; as of June 2004, it had 2057 participants (with 1,241 in the USA and 816 in other countries around the world). As of June 2004, there were more than 15,342,964 pages online (in 2,568,035 articles). See JSTOR Facts and Figures, � HYPERLINK "http://www.jstor.org/about/facts.html" ��http://www.jstor.org/about/facts.html�.


� Information about the Board of Trustees (as of March 2004) is available at � HYPERLINK "http://www.jstor.org/about/board.html" ��http://www.jstor.org/about/board.html�.


� According to the JSTOR site, “The Arts & Sciences collections represent the building blocks of a single interdisciplinary archive of over 600 journals in the arts, humanities, and social sciences”. JSTOR now has 11 collections, and continues to expand: Arts & Sciences III and IV, along with an Arts & Sciences “Complement”, are scheduled for completion in 2005�, 2006 and 2008 respectively (featuring over 100 titles each). There is no Art History Collection today, but the Business Collection has doubled in size, and new collections in Mathematics & Statistics, and in Music, have been added. See � HYPERLINK "http://www.jstor.org/about/collection.list.html" ��http://www.jstor.org/about/collection.list.html� for descriptions.


� More recently, William G. Bowen notes in the Mellon 2003 President’s Report (� HYPERLINK "http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm" ��http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm�) that the “entire JSTOR database” requires one terabyte (1024 GB) of storage space. This is still over 200 DVDs. 


� There are 257 participating publishers today; see � HYPERLINK "http://www.jstor.org/about/part.publishers.html" ��http://www.jstor.org/about/part.publishers.html� for a full list.


� The concept of the “moving wall” may be unfamiliar to some readers; a full explanation of the term, and of relevant changes afoot among certain prestigious publishers, can be found at � HYPERLINK "http://www.jstor.org/about/movingwall.html" ��http://www.jstor.org/about/movingwall.html�. 


� PubSCIENCE has indeed been discontinued (as of 4 November 2002).


� As of March 2004, over 100 organisations had donated their back issues to JSTOR. A full list of donors can be found on the JSTOR site, at � HYPERLINK "http://www.jstor.org/about/dap.html" ��http://www.jstor.org/about/dap.html�. 


� The JSTOR production process is described in detail at � HYPERLINK "http://www.jstor.org/about/process.html" ��http://www.jstor.org/about/process.html�. Little has changed today, though no mention is made of production-specific processes underway in Princeton, NJ.


� According to the MIMAS site, “MIMAS hosts a mirror of the JSTOR archive of scholarly journals for the benefit of the UK academic and research community. This is made possible through a special collaborative relationship between JSTOR and the Joint Information Systems Committee (JISC). A number of other academic institutions around the world also access the UK JSTOR server.” See � HYPERLINK "http://www.mimas.ac.uk/jstor/" ��http://www.mimas.ac.uk/jstor/�. 


� A completely different kind of security breach occurred in the autumn of 2002, when unauthorized users repeatedly accessed the JSTOR database to illegally download over 50,000 journal articles. JSTOR did not sustain significant financial losses, and took the intrusion as an opportunity to begin exploring alternatives to standard IP-address-based authentication systems. For details about the security breach see Dan Carnevale, “Security Lapses Permit Theft From Database of Scholarly Journals”, Chronicle of Higher Education, 10 January 2003; and Andrew Albanese, “Open Proxy Servers Victimize JSTOR: Unauthorized User Downloads Articles”, Library Journal, 15 January 2003.


� This means that in the unlikely event that JSTOR ceases, the data is still preserved.


� Participating higher and further education institutions in the UK or Ireland can use JSTOR's Athens logon page, � HYPERLINK "http://uk.jstor.org/athens.html/" ��http://uk.jstor.org/athens.html/�.


� T1 is a US term for a connection with a speed of 1.5 Mbps. There are many more detailed definitions available, but the speed is the key point here.


� As of 9 June 2004, JSTOR had 419 journals online (see � HYPERLINK "http://www.jstor.org/about/alpha.content.html" ��http://www.jstor.org/about/alpha.content.html� for a full, alphabetised list). Idaho has only three participating institutions today, but New York has 132. For a full list of US members, see � HYPERLINK "http://www.jstor.org/about/participants_na.html" ��http://www.jstor.org/about/participants_na.html�.


� This is still the correct URL. There are now 827 participating non-US-based institutions (representing 83 different countries), although some participants have chosen not to be listed. The European Central Bank and United Nations University are participants as well. 


� In a February 2004 JSTOR newsletter (� HYPERLINK "http://www.jstor.org/news/2004.02/february2004.pdf" ��http://www.jstor.org/news/2004.02/february2004.pdf�), Michael Spinella refers to the “developing world as a key bellwether for JSTOR’s progress, adding that “from 2001 through 2003, [JSTOR] usage in developing nations has increased by 280%.” The Ithaka project, as described in a later footnote, will no doubt continue the important work that JSTOR has already begun in this field.


� Up-to-date statistics can be found at � HYPERLINK "http://www.jstor.org/about/facts.html" ��http://www.jstor.org/about/facts.html� (the reports from which O’Leary’s data is drawn are now located throughout � HYPERLINK "http://www.jstor.org/" ��http://www.jstor.org/�). For the six-month period ending 11 June 2004, the number of total accesses was 81 million; searches performed was 18.6 million; articles printed was 9.8 million; and pages viewed was 39.1 million. These figures represent a threefold to fourfold increase in usage.


� See the MIMAS Annual Report 2002–2003’s appendix 6 for JSTOR usage data in the UK through July 2003 (� HYPERLINK "http://www.mimas.ac.uk/reports/annual/year0203/mimas-jstor.html" ��http://www.mimas.ac.uk/reports/annual/year0203/mimas-jstor.html�).


� These fees are still unchanged – this particular example can be found at � HYPERLINK "http://www.jstor.org/about/asI.fees.html" ��http://www.jstor.org/about/asI.fees.html�. However, due to a 25-year agreement between JSTOR and the UK Funding Councils (terminating in 2026), UK institutions are offered significant discounts on all collections. JISC notes, “The length of this agreement is to reflect the on-going partnership between JSTOR and the JISC, to allow institutions to feel confident in long term access to JSTOR collections, and to underscore the value this resource brings to the UK academic community”. See JISC’s JSTOR Product Description at � HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=collections_jstor_productdes" ��http://www.jisc.ac.uk/index.cfm?name=collections_jstor_productdes�; and also � HYPERLINK "http://www.jstor.org/about/uk_fees.html" ��http://www.jstor.org/about/uk_fees.html�.


� See � HYPERLINK "http://www.jstor.org/about/bvs2003.html" ��http://www.jstor.org/about/bvs2003.html� for Bound Volume Survey results from 1999–2003. In 2003, 29% of respondents had begun to discard titles, and 17% had plans to do so; 23% had moved JSTOR journals to remote storage, and another 17% had plans to do so (note, however, that the two questions about “future plans” attracted fewer respondents than the others). More significantly, 33% of respondents reported that they had discontinued binding recent issues as a result of their JSTOR access, compared to only 15% in 2000. 


� Based primarily on the very positive reaction of the academic community to JSTOR, the Mellon Foundation has stepped up funding for both the arts-oriented ARTstor (� HYPERLINK "http://www.artstor.org/" ��http://www.artstor.org/�) and a programme called Ithaka (� HYPERLINK "http://www.ithaka.org/" ��http://www.ithaka.org/�) – the latter strives to accelerate the use of information technologies in higher education around the world (and particularly in developing countries). JSTOR’s many successes have formed a model for these initiatives, although Mellon’s 2003 President’s Report (� HYPERLINK "http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm" ��http://www.mellon.org/AnnualReports/2003/presrept/arpr2003.htm�) notes that neither is considered likely to generate a return on the very substantial up-front commitments required for launch; Mellon expects only “philanthropic returns” on the investments. (Note that ARTstor was often written as ArtSTOR in earlier years, as is reflected in this report.)


� That is, journals and other periodical publications.





Notes


� JSTOR’s own Web pages (� HYPERLINK "http://www.jstor.org/" ��http://www.jstor.org/�) and internal documents provided critical background information for this case. In addition, the annual reports and other documents of the Mellon Foundation provided information about JSTOR, ArtSTOR and the Making of America (MoA) Archives. Press reports and releases from The Chronicle of Higher Education, information-technology-related journals (e.g., The Journal of Electronic Publishing, � HYPERLINK "http://www.press.umich.edu/jep/" ��http://www.press.umich.edu/jep/�), and research library periodicals (e.g., the Newsletter on Serials Pricing Issues) were also valuable sources regarding the scholarly communications process and the cost/price conditions facing libraries and journal publishers. In addition, documents from the Scholarly Communications Office of the Association of Research Libraries (� HYPERLINK "http://www.arl.org/scomm/" ��http://www.arl.org/scomm/�) and the 25 papers presented at the Scholarly Communication and Technology Conference (� HYPERLINK "http://www.arl.org/scomm/scat/" ��http://www.arl.org/scomm/scat/�) informed this case. Several published interviews with, and presentations by, key players in digital archiving (e.g., William Bowen and Kevin Guthrie) were also valuable sources.


� PubSCIENCE described itself as “the direct result of the investment made by this Nation’s taxpayers in scientific journal literature – a product of Federally-funded research and development. Developed by OSTI in partnership with 34 prestigious worldwide scientific journal publishers, PubSCIENCE provides electronic access to the physical sciences, just as PubMed has done for the life sciences. PubSCIENCE is one of the trilogy of products which OSTI has developed to search the main ways by which scientists communicate information: PubSCIENCE for published literature; PrePRINT Network (� HYPERLINK "http://www.osti.gov/preprint" ��http://www.osti.gov/preprint�) for informal papers, manuscripts, and yet-to-be-published literature; and Information Bridge (� HYPERLINK "http://www.osti.gov/bridge" ��http://www.osti.gov/bridge�) for report or grey literature”.


� “Foundation Grants Extend JSTOR Access to International Scholars”, JSTORNEWS 5 no.1 (2001), � HYPERLINK "http://www.jstor.org/news/2001.03/FoundationGrant.March2001.html" ��http://www.jstor.org/news/2001.03/FoundationGrant.March2001.html�. 


� All 2001 data are actuals based on the six months ending May 31. 2000 collection and subscriber data are for the first six months only; the 2000 usage data is extrapolated based on actual Quarter 1 and Quarter 2 data. 1999 usage data are based on extrapolations from the first 11 months of the year. The 1999 collections and subscriber data are actuals for January–November. 1998 data is all actuals based on a full 12 months. All actuals data is drawn from JSTOR reports at � HYPERLINK "http://www.jstor.org/" ��http://www.jstor.org/�. 


� Kevin M. Guthrie, Revitalizing Older Published Literature: Preliminary Lessons from the Use of JSTOR, 23 March 2000, � HYPERLINK "http://www.jstor.org/about/preliminarylessons.html/" ��http://www.jstor.org/about/preliminarylessons.html/�; and “JSTOR Usage Data Reveals Fascinating Trends”, JSTORNEWS 4, no. 2 (June 2000). � HYPERLINK "http://www.jstor.org/news/2000.06/june2000.4usage.html" ��http://www.jstor.org/news/2000.06/june2000.4usage.html�.


� William G. Bowen, “The Academic Library in a Digitized, Commercialized Age: Lessons from JSTOR”, 14 January 2001 (based on Romanes Lecture delivered at Oxford University, 17 October 2000), � HYPERLINK "http://www.jstor.org/about/bowen.html" ��http://www.jstor.org/about/bowen.html�.


� Scott Carlson, “JSTOR’s Journal-Archiving Service Makes Fans of Librarians and Scholars”, The Chronicle of Higher Education, 27 July 2001, � HYPERLINK "http://chronicle.com/free/v47/i46/46a02601.htm" ��http://chronicle.com/free/v47/i46/46a02601.htm�.
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