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Purpose: The paper reviews and analyzes the
evolution of the open access (OA) publishing
movement and its impact on the traditional scholarly
publishing model.

Procedures: A literature survey and analysis of
definitions of OA, problems with the current
publishing model, historical developments, funding
agency responses, stakeholder viewpoints, and
implications for scientific libraries and publishing are
performed.

Findings: The Internet’s transformation of
information access has fueled interest in reshaping
what many see as a dysfunctional, high-cost system

of scholarly publishing. For years, librarians alone
advocated for change, until relatively recently when
interest in OA and related initiatives spread to the
scientific community, governmental groups, funding
agencies, publishers, and the general public.

Conclusions: Most stakeholders acknowledge that
change in the publishing landscape is inevitable, but
heated debate continues over what form this
transformation will take. The most frequently
discussed remedies for the troubled current system
are the “green” road (self-archiving articles
published in non-OA journals) and the “gold” road
(publishing in OA journals). Both movements will
likely intensify, with a multiplicity of models and
initiatives coexisting for some time.

INTRODUCTION

The scholarly publishing crisis, precipitated by long-
standing, significant journal price increases, has seri-
ously hampered the ability of libraries, universities,
and investigators to acquire publications necessary for
research and education. Open access (OA) publishing
provides a mechanism for addressing this dilemma by
offering what may be more cost-effective alternatives
to the traditional publishing model [1]. This paper
summarizes the background, history, and current
events relevant to OA and includes an analysis of ma-
jor stakeholders” views and the future impact of cur-
rent initiatives on medical libraries.

LITERATURE SURVEY

The author undertook a broad scan of the extensive
OA literature, narrowing selections to the most rele-
vant, reputable sources. Resources searched and reg-
ularly scanned included PubMed (search strategy:
“open access publishing OR open archiving OR insti-
tutional repositories’”’), Google (““open access publish-
ing”’), and ScienceDirect (“open access OR journal
pricing”). The following print and online resources
were also regularly scanned: the SPARC Open Access
Newsletter, Information Today, Journal of Electronic Re-
sources in Medical Libraries, Library Journal, and The Sci-
entist. The Liblicense-L mailing list <http://
www.library.yale.edu/~llicense/> was monitored,
along with email updates from numerous publishers.
Google was searched for supporting documentation in
specialized areas such as historical journal pricing
trends, the United States National Institutes of Health
(NIH) proposal to enhance public access to NIH re-
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Highlights

® This paper reviews the factors and events leading up
to the open access (OA) movement in scholarly
publishing, including the evolution and current status
of the National Institutes of Health public access
policy.

e Differing points of view of major stakeholders, such
as publishers, librarians, scientists, funding agencies,
and consumers are summarized.

® Open access has and will continue to impact
traditional scholarly publishing, serials pricing, and
medical libraries in general.

Implications for practice

® Open access issues may impact decision making in
serials acquisition and management.

® Librarians should take a lead in communicating
important OA-related developments to user groups
and administration.

® Librarians can play major roles in connection with this
new movement.

search (NIH public access policy), and varying stake-
holder viewpoints.

WHAT IS OPEN ACCESS?
Multiple definitions of OA publishing exist. In general,

OA publications are those made freely available online
to anyone anywhere, with no charges imposed for ac-
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cess. Commonly known as the three Bs, the Budapest,
Berlin, and Bethesda public statements represent the
most highly regarded definitions of OA, and all agree
on the essentials [2]. Though differing slightly, the
statements essentially note that OA allows users to
read, download, copy, distribute, print, search, or link
to the full text of works, permitting use for any lawful
purpose, as long as Internet access to the material is
possible. OA is not applicable to content for which au-
thors expect financial compensation and functions
within current copyright law by allowing authors to
either retain the right to post their papers on institu-
tional servers (“open archiving”’) or transfer rights to
publishers who allow free access to their work [1].

Two commonly discussed means for achieving the
OA goal are articulated in the Budapest Open Access
Initiative: (1) establishment of “a new generation of
journals,” that do not charge subscription or access
fees (known as the “gold” road), and (2) author self-
archiving and/or commitment to deposit a digital
copy of a publication to a publicly accessible Website
(known as the “green’” road) [3, 4].

OA publications generally maintain peer review to
preserve their academic reputations, and many open
access journals recover costs by charging an author
publication fee. Examples of OA publishers include the
Public Library of Science (PLoS) and BioMed Central
(BMC).

PROBLEMS WITH THE TRADITIONAL
PUBLISHING MODEL

While a great deal of Web-based medical information
is freely available, barriers remain for access to most
of the research published in scholarly journals. Peer-
reviewed literature is often funded by taxpayer-sup-
ported government grants and is highly valued by
consumers, researchers, and medical professionals
alike. While scientists and clinicians provide free peer
review, access is controlled by publishers who charge
libraries and consumers hefty subscription and per-
article fees to view this material.

Academic and research institutions cannot afford to
subscribe to all needed journals, and providing rea-
sonable collections is a challenge given large annual
subscription price increases. Research libraries spent
2.7 times more for serials in 1998 to 1999 than in 1985
to 1986, yet purchased 6% fewer serial titles [5]. Journal
prices increased 215% between 1986 and 2003, while
the consumer price index rose just 68% [6]. As these
statistics show, serial unit costs have been rising faster
than inflation for almost two decades. Library journal
subscriptions display extreme inelasticity of demand
(i.e., price increases cause little change in demand), of-
ten to the detriment of other library budget items such
as books and salaries [6].

Research libraries have struggled to keep pace with
these increases, not only by transferring bigger por-
tions of the library’s budget to journals, but also by
relying on “big deals” and consortial discounts. All
libraries have lost ground and have been forced into
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cancellation of critical materials [1, 5]. Subscription
price increases have persisted, with recent academic
and medical journal prices escalating at an annual rate
of approximately 8% to 10% [7].

In addition, the practice of imposing large price dif-
ferentials between individual and institutional sub-
scription rates continues unabated, as it has since the
1950s [8]. Dual pricing levels force libraries to routine-
ly pay more than ten times the price charged individ-
uals for the same subscription.

Global science, technology, and medicine (STM)
publishing is a $7 billion industry, and, in 2002, sci-
entific journals were the fastest-growing media sub-
sector of the prior 15 years [9]. In recent years, com-
mercial publisher profits have averaged in the 20% to
40% range [10, 11]. As part of a multibillion dollar
industry, scholarly publishing corporations are moti-
vated by profits and stockholder interests first. Reed
Elsevier, one of the leading commercial STM publish-
ers, had an operating margin of approximately 26% in
1997 [12], and a 2002 Morgan Stanley report on STM
publishing listed a profit margin of 37% for Elsevier’s
core titles [9, 13].

Furthermore, numerous publisher mergers led to
higher prices as competition decreased [14]. Though
library associations communicated their concerns
about this anticompetitive activity to the US Depart-
ment of Justice, nothing was done to halt this disturb-
ing trend. Past mergers included the 1991 purchase of
Pergamon Press by Elsevier Science, the 1996 Thom-
son-West union, the 2001 Reed Elsevier purchase of
Harcourt General [15], and the consolidation of
Springer and Kluwer in 2004 [16].

In addition, publishers of major STM journals rou-
tinely charge authors significant page, figure repro-
duction, and reprint fees at the time of publication.
Authors have also traditionally been required to sur-
render copyright to the publisher, thus limiting sub-
sequent use of their own publications such as posting
their own papers on a personal Website [17]. These
restrictions do not satisfy authors who desire maxi-
mum exposure of their work [18], or researchers who
need literature to build on, and the public who want
ready access to important medical and scientific ad-
vances.

Further restricting access is US copyright law that
imposes an institutional “fair use’” ordering limitation
of just five articles published in the last five years from
any one journal. Once this maximum of five articles is
reached, ordering any additional articles from the jour-
nal incurs significant copyright fees (averaging $30 per
article) to be paid to the publisher, on top of interli-
brary loan (ILL) and document delivery charges [19].
It is also now common for publishers in control of on-
line site licenses to prohibit use of electronic subscrip-
tions for ILL. As libraries cancel more print, the avail-
ability of copies for ILL will decline.

The sole winners appear to be commercial publish-
ers and, to a lesser extent, society or nonprofit pub-
lishers, who often utilize income from journal sub-
scriptions to fund association expenses. Researchers,
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physicians, libraries, institutions, and the public all
suffer the consequences of high costs and access bar-
riers. Librarians also struggle with the complexities of
subscription pricing models and licensing options, as
well as uneven customer service support. Growing
frustration with a dysfunctional scholarly communi-
cations system has gained global notice, with academic
research institutions [20], governments, professional
organizations, high-profile scientists, and the publish-
ing community finally taking action to address these
problems.

HISTORY OF OPEN ACCESS

The scientific journal was begun in 1665 to enable re-
searchers to share their work quickly and widely and
to establish the priority of researchers investigating the
same problem. Because authors received intrinsic re-
wards from publishing, no financial remuneration was
awarded. Early journals could not afford to pay au-
thors anyway. As time passed, the tradition of writing
for impact instead of payment continued. Journal ar-
ticles today are still written to advance knowledge and
professional status, and new scientific work depends
on prior work. The scholarly journal article is unique
in its lack of royalty generation. What remains impor-
tant to scientific authors is wide dissemination and no-
tice for their work, not financial reward, unusual in
the world of intellectual property [21].

For the past quarter century, concerns about the cur-
rent model of scholarly publishing and the accompa-
nying “‘serials crisis” have been discussed and ana-
lyzed at length in the library literature. In the 1980s,
library organizations studied the problem and con-
cluded that the high prices were not solely the result
of increased costs, but might have been motivated by
profit-seeking publishers [22]. During this time, librar-
ians sounded the lone voice of protest—in the face of
strong demands from administrators to better control
library budgets, as well as pressure from scientists and
clinicians who were losing access to critically impor-
tant journal literature.

The advent of the Internet made it possible for re-
search to be shared in entirely new ways. Physicist
Paul Ginsparg founded the Internet’s first scientific
preprint service, arXiv, in 1991, allowing scientists to
share ideas prior to publication. Three years later, cog-
nitive science professor Steven Harnad <http://
www.ecs.soton.ac.uk/~harnad/> posted on the In-
ternet what he called a ““subversive proposal,” asking
researchers to immediately start self-archiving—de-
positing papers in a publicly accessible, Internet-based
archive—to maximize exposure to their work and
eliminate subscription price barriers hampering re-
search sharing worldwide. Harnad’s proposal led to
extensive debate and influenced subsequent events
leading to the OA movement of today. Over the last
decade, Harnad has served as a passionate voice for
change, advocating author self-archiving (posting of
pre- and post-prints on individual Websites), along
with the creation of tools for creating interoperability
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and metadata standards to enable multiple, disparate
archives to function as one searchable, freely accessible
virtual archive [23].

The OA movement gained further momentum in
1998 with the founding of the Scholarly Publishing
and Academic Resources Coalition (SPARC) <http://
www.arl.org/sparc/>, a library-backed advocacy
group that publishes alternative, lower-priced journals
in selected subject areas. The biomedical science com-
munity joined the act in 1999 with the implementation
of E-Biomed, the brainchild of Nobel laureate and
then-director of the US National Institutes of Health
(NIH), Harold Varmus. The aim of this life sciences
version of arXiv was to provide a freely available, full-
text online repository of electronic pre-prints and post-
prints in all areas of biomedicine. Due to opposition
from learned societies and commercial publishers, E-
Biomed evolved into the less ambitious, but still im-
portant, PubMed Central, which currently houses full
text for more than 160 journals. Many of these are free-
ly available elsewhere [23]; however, PubMed Central
stands to become even more important to the OA
movement, because under the NIH public access pol-
icy, it serves as the repository for publications resulting
from NIH-funded research [24, 25].

Varmus subsequently decided that more needed to
be done to push the OA envelope. In 2000, he and
fellow scientists Michael Eisen and Patrick Brown
founded the Public Library of Science (PloS) <http://
www.plos.org>, which began as a bold movement to
persuade scientists to boycott editing or publishing in
journals that did not make their content freely avail-
able in PubMed Central. Over 34,000 scientists world-
wide signed a pledge to do so, but only a small num-
ber complied with the agreement [23]. Promotion and
tenure requirements are not easily ignored.

Another major development was the creation of
BioMed Central (BMC), an open access commercial
publisher begun by Vitek Tracz, former chair of the
Current Science Group. After selling off a number of
publishing businesses to Elsevier, Tracz founded BMC,
based on the “author-pays” model. Most of BMC’s
journals are free online and supported by author fees
(approximately $600 to $1,800 per article) and insti-
tutional memberships. For those affiliated with orga-
nizations that join, publication charges are reduced.
Today, BMC is a major player in the movement, having
over 460 institutional members and publishing more
than 110 OA journals [23].

In the last few years the OA movement has inten-
sified, setting the following significant milestones:

1. Large universities say “no” to the big deal: In 2003,
Cornell, Harvard, North Carolina (Research Triangle
Institutions), Massachusetts Institute of Technology,
and, for a time, the University of California, did not
renew with Elsevier for the “’big deal” involving bun-
dles of titles and limits on canceling low-use titles [20].
2. Editorial board of commercially published journal
defects: In January 2004, the editorial board of Journal
of Algorithms left Elsevier for the Association for Com-
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puting Machinery (ACM) to publish a competing jour-
nal instead [26].

3. Three major studies from financial analysts re-
leased: Investec, PNB Paribas, and Citigroup Smith
Barney indicate that competition from OA journals
should raise concerns for investors in commercial jour-
nal publishers [27-29].

4. PLoS Biology and PLoS Medicine launched: Two
major, reputable OA journals were PloS’s first offer-
ings, with several more PLoS titles, including PLoS
Clinical Trials, planned for 2006.

5. The United Kingdom’s House of Commons Science
and Technology Committee report isssued: The report
recommended self-archiving, a proposal eventually re-
jected by the UK government [30, 31]. However, in
2005, the eight UK Research Councils issued a pro-
posal mandating that grant recipients post papers re-
sulting from their funding to either a free institutional
or subject-based repository, as soon as possible after
publication. Final action on this proposal was expected
in early 2006 [32, 33].

6. Major journals implement OA: Proceedings of the Na-
tional Academy of Sciences (PNAS) and Nucleic Acids Re-
search, other journals, and publishers including Spring-
er-Verlag, Blackwell, and Nature Publishing Group im-
plemented a variety of OA features and options [34-
38].

7. Library, governmental, nonprofit groups such as the
World Summit on the Information Society (WSIS), the
Medical Library Association (MLA), and International
Federation of Library Associations (IFLA) [39-41] en-
dorse OA.

8. Society publishers support the DC Principles
<http:/ /www.dcprinciples.org>: These publishers
took a “middle ground” OA position by pledging to
provide free full-text online access to their journals
either immediately or within months [42].

9. France, Germany, Spain, and the Netherlands em-
brace OA and self-archiving initiatives [32, 43].

10. The Wellcome Trust, a major UK research funder,
sets OA requirements: All grantees awarded funds af-
ter October 1, 2005, must make their published results
freely available in PubMed Central no later than six
months after publication [44, 45].

National Institutes of Health public access proposal

Announced in February 2005, the forward-thinking
NIH policy to broaden access to the biomedical liter-
ature was implemented in response to a 2004 Con-
gressional directive. The NIH was asked to develop a
plan for providing free access to all publications re-
sulting from NIH-funded research. The original plan
mandated deposit of publications into PubMed Central
(PMC), but, after significant publisher protest, the final
version, effective May 2005, was changed to a woluntary
request for manuscript submission. Further concessions
to publishers were made by increasing the maximum
time delay for posting to PubMed Central from six to
twelve months after publication [24]. This compromise
plan affects only a small percentage (10%-11%) of the
literature in PubMed Central and therefore may not
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have much impact on library subscription costs. How-
ever, it is a bold move that could influence other fund-
ing agencies to follow suit. It provides the taxpaying
public with open access to some biomedical literature,
albeit with up to a one-year post-publication delay.

As of December 2005, the number of papers posted
to PubMed Central under the new policy was extreme-
ly low, a mere 2% to 3% of the total possible [46, 47].
In a related development, the US American Center for
Cures Act was introduced in the US Senate to mandate
OA for all Department of Health and Human Services—
funded biomedical research, requiring deposit of re-
sulting journal articles to PubMed Central within six
months of publication [48]. It remains to be seen if
action will by taken by the US Congress, the NIH, OA
enthusiasts, or the library community to facilitate com-
pliance.

STAKEHOLDER VIEWS OF OPEN ACCESS
Commercial publishers

Commercial publishers” main arguments against OA
involve economics, editorial quality, and advocacy of
the existing system. In discussing OA economics, STM
publishers emphasize high production costs for cur-
rent journals, significant investments in electronic
technologies, and development of publications in new
subject areas. They challenge the economic viability of
the “author-pay”” model, noting studies showing that
current OA journals need to either raise author fees or
develop alternative revenue streams to remain sustain-
able in the long term. PLoS’s $9 million grant is cited
as supporting evidence [49, 50].

The “grassroots memo,” from the Professional
Scholarly Publishing (PSP) Division of the Association
of American Publishers (AAP) details further cost-re-
lated anti-OA arguments, stating that the NIH plan
“risks undermining the economic foundation of estab-
lished journals in favor of an unsubstantiated open ac-
cess agenda.” Not only does this memo imply that
publishers would be forced to implement author fees
to compensate for cancelled subscriptions, but it also
warns that US taxpayers would pay for scientific jour-
nal content that low-publishing institutions like drug
companies could access at no cost [51].

Ethical concerns are also commonly cited by com-
mercial publishers when arguing against OA [52].
They note the possibility of bias favoring author pub-
lication rather than filtering or peer review, because the
OA system would depend financially on author, not
reader, payments [53]. One publisher representative
expressed further concern that peer-review quality
could be threatened, because the overriding goal
would be to publish a larger proportion of submitted
articles to generate more funds [54].

Publisher support for providing free journal content
online to developing countries via the Health Inter-
Network Access to Research Initiative (HINARI) and
Access to Global Online Research in Agriculture (AG-
ORA) programs is touted as evidence for the current
system’s success in opening access [55, 56]. Commer-
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cial publishers acknowledge that change is afoot and
many—like Springer Verlag, Nature Publishing Group,
and Oxford University Press—are experimenting with
OA-based alternatives.

In response to pressures from the OA movement,
biomedical commercial and society publishers recently
crafted a collaborative plan to provide more full-text
access to literature for the general public. They joined
with several patient advocacy groups (the American
Cancer Society, the American Diabetes Association,
and the American Heart Association) to make the con-
tent of hundreds of current journal articles freely avail-
able online through the groups’ Internet sites. Inter-
pretive text, furnished by experts from the associa-
tions, accompanies the links to full-text articles.
Launched in 2005, patientINFORM provides access to
articles the patient groups select [57, 58].

Society and nonprofit publishers

Like their commercial counterparts, most nonprofit
publishers argue against OA, predicting that scientific
societies will fold if their journals are forced to adopt
this publishing model [59, 60]. These groups’ profit
margins are low, and they blame commercial publish-
ers for most of the excessive price increases, noting
that “big deals” exacerbate the problem. Nonprofit
publishers also cite their opening of access to journal
content six to twelve months after publication as evi-
dence that more open access is not necessary [50, 61].

To host and develop Websites for online journal con-
tent, many of these publishers use the services of Stan-
ford University-based HighWire Press, a major player
in the online scholarly publishing world. HighWire
claims to have the “world’s largest collection of open
access, high-impact scholarly research online,”” thanks
to these publishers offering free access to backfiles,
usually after a six to twelve-month embargo period.
This open archive covers a wide range of not-for-profit
titles and contains twice as much content as PubMed
Central [62]. Over fifty-three of these society and uni-
versity press publishers have endorsed the DC Prin-
ciples, which advocate providing free content online
“within months of publication,” as determined by the
needs of the individual publisher involved [42]. In Oc-
tober 2005, this same group proposed changing the
NIH public access policy to have PMC link directly to
journal articles at their publishers” Websites, instead of
relying on authors to request posting of final (unfin-
ished) manuscripts [63]. In November, the Royal So-
ciety, Britain’s national academy of sciences and jour-
nal publisher, issued a position paper criticizing OA,
warning that it could threaten the viability of tradi-
tional journals and learned societies who depend on
subscription income [64]. This statement sparked heat-
ed responses from OA advocates, as well as forty-six
fellows of the Royal Society itself [65].

Consumer groups

In recent years, consumer groups have voiced strong
support for OA, especially through endorsements of
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the NIH proposal. Patient organizations like those in
the Alliance for Taxpayer Access <http://www
.taxpayeraccess.org> believe that open access to gov-
ernment-funded literature is an US taxpayer entitle-
ment [66]. Large disease-specific patient advocacy or-
ganizations, like the American Cancer Society and
American Diabetes Association, originally favored the
NIH proposal’s goal but, due to their publishing in-
terests, requested that more research and analysis be
conducted before moving forward [67]. Most consum-
er groups at least support the idea of increasing online
availability for the general public.

Librarians

Librarians have long been calling for change in the
current system, and they and their organizations
(MLA, Association of Research Libraries, and the
American Library Association) applaud the goals of
OA. Many of these groups partnered in 2003 to form
the Information Access Alliance <http://www
.informationaccess.org™>, dedicated to promoting gov-
ernment antitrust review of the numerous proposed
mergers in the serials publishing industry. While they
were unsuccessful in stopping the sale of
BertelsmannSpringer to Cinven and Candover, most of
these same organizations joined taxpayers, patients,
physicians, researchers, and institutions in the Alliance
for Taxpayer Access in supporting the NIH public ac-
cess proposal [68]. Most library groups expressed their
belief that this plan would expand access to much
needed information, while giving publishers time to
explore alternative journal models.

Some librarians question the economic viability of
the author-pays model and wonder if OA or the NIH
proposal will alleviate the journal pricing crisis [69].
Librarians at several large universities have concluded
that switching to an all author-pays system would ac-
tually cost their institutions substantially more than
the current subscription system, thanks to their high
publication rates. They further note the inequality in-
herent in an OA system, in which low-publishing, for-
profit institutions like pharmaceutical companies
would obtain a “free ride” for journal access, while
academics shouldered most of the author fees and cost
burden [70, 71]. Many librarians recognize that even if
the OA movement does not provide immediate bud-
getary relief, it may at least galvanize current players
to seek alternatives and compromise solutions that
could lead to improved information access.

Researchers, institutions, and funders

The average researcher has traditionally aimed to pub-
lish in the highest quality journals to gain a wide au-
dience and secure prestige and recognition in support
of tenure, promotion, and grant-funding success.
These goals could motivate researchers to pursue OA
publishing to obtain wider exposure for their work.
However, many researchers oppose the idea of paying
more than a nominal fee for publishing [53], and some
academics still believe that online publication is less
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professionally impressive than print. On the other
hand, groups of scientists have led major OA initia-
tives, such as PLoS.

The climate may be ripe for encouraging researchers
to self-archive, but educating scientific authors regard-
ing the benefits of OA and author self-archiving initia-
tives remains a challenge [72]. A recent study com-
pleted for the UK’s Joint Information Systems Com-
mittee (JISC) confirms that while most scientific au-
thors embrace the idea of OA journals to broaden
exposure to their work, many have difficulty identi-
fying suitable OA journals in their fields of interest. A
majority (81%) would willingly adhere to a self-ar-
chiving requirement from an employer or funder. Ab-
sent a mandate, many remain reluctant to post papers
to institutional or subject repositories due to time pres-
sures and worries about copyright infringement. How-
ever, almost half of the study’s participants have self-
archived at least one article in the last three years, and
posting to institutional repositories has doubled over
the last year [73]. More universities are encouraging
faculty to submit publications to OA journals and to
self-archive on individual Web pages or institutional
repositories [74].

Academic and research institutions generally sup-
port the OA concept to increase availability and lower
costs of access to scholarly literature. The Association
of American Medical Colleges and the Association of
American Universities offered a qualified endorsement
of the NIH proposal, suggesting that the initial sub-
mission of the accepted manuscript be replaced by de-
posit of the published version to avoid confusion [67].
Though traditionally not exercised, research institu-
tions, universities, and government grant agencies
could assert their legal rights to their employees’
works and prohibit their authors from transferring
copyright to publishers [75-77]. This action could force
publishers to accept opening of access through self-
archiving or posting to a free archive like PubMed
Central.

The NIH publications policy indicates research fun-
ders’ support for increasing access to scientific output.
Other funding agencies like the UK’s Wellcome Trust
and US Howard Hughes Foundation have already en-
acted pro-OA policies [44, 78]. The UK'’s Research
Councils, who fund British investigators, may soon
implement a new policy requiring grantees to make
their journal publications freely available online in an
electronic print repository (possibly a UK version of
PubMed Central) [32, 33, 79].

WHAT HAPPENS NEXT?

With the exception of STM publishers, most players in
the scholarly publishing world agree that the current
system is in need of a serious overhaul. As the Finan-
cial Times noted:

Researchers are frustrated by a lack of access to research,
since no library can afford to subscribe to all relevant jour-
nals . . . the pressure on librarians to subscribe only to “core”
journals limits cross-fertilisation between disciplines. Mean-
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while, funders get less return on their investment because
researchers are working without adequate access to previous
research. Finally, the public is denied access to reliable peer-
reviewed research findings—especially ironic in the case of
medical research, where so much dubious information is
openly accessible on the net. [52]

Many credit libraries for drawing attention to the
excessive cost of the current system, but some OA ad-
vocates say their protests highlighted a bigger prob-
lem: the decreased impact of important research
caused by lack of access to the entirety of the world’s
literature, or the “article access/impact” problem [4].
Two possible remedies most frequently suggested are
the “green” road (self-archiving articles published in
a non-OA journal) and the “gold” road (publishing in
an OA journal). Each road has advantages and dis-
advantages, and some advocate for a merger of the
two [80].

The ““green’” road is possible now because many
publishers have changed their policies to permit au-
thors” self-archiving of post-prints. With the develop-
ment of interoperability or search tools like OAlster
<http://oaisterumdl.umich.edu/o/oaister/>, the
power of open archiving could be harnessed. Also,
search engines like Google and Yahoo are crawling OA
content, including Open Archives Initiative (OAI)-
compliant repositories. Companies like ProQuest/Be-
press and BioMed Central are selling repository crea-
tion and hosting services to institutions who want to
outsource these labor-intensive jobs [81].

To date, only a small percentage of all articles have
been self-archived, but universal online access could
be achieved if research funders and employers man-
dated this activity [4]. The success of this road de-
pends on maintaining traditional publisher peer re-
view, as well as publisher permission to self-archive.
Even if research funders mandate OA, traditional pub-
lishers might simply withdraw from the market or re-
scind their self-archiving authorization if their busi-
nesses are sufficiently threatened [72, 80].

BMC and PLoS, major players in pursuit of success
via the “gold” road to OA, have yet to demonstrate
the economic sustainability of their business models,
although they have gained significant notice in scien-
tific circles and the mainstream media. In fact, BMC
altered its membership model to generate more reve-
nue—giving discounts but no longer waiving article
processing fees for authors affiliated with member in-
stitutions [82]. Of the approximately 1,400 OA journals
in existence, only a few are able to rely solely on author
fees for financial security. Most rely on outside grants
or institutional sponsorship. Institutional member-
ships obviate authors’ paying the full price for each
paper they publish. However, institutional and author
fees can hit library budgets, exacerbating journal af-
fordability problems, as several recent studies have
shown [70, 71].

The “gold” road still has a long way to go in terms
of finding approval among the majority of scientific
authors. Misconceptions and lack of understanding
prevail [81], and some real disincentives hinder author
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acceptance of OA. Author charges, lack of journal pres-
tige, and loss of author copyright control remain bar-
riers to OA success [69]. However, recent statistics
point to the definitive citation impact advantage
(around 300% higher) of OA articles [4], and self-ar-
chiving in institutional repositories is definitely on the
rise [73].

The question remains: Will either of these roads
overtake the current system? Perhaps the two roads
will converge, or an alternative path may emerge. In
the short term, the journal affordability dilemma re-
mains. Although many tout the merits of OA, none
have identified a viable solution to the serials cost cri-
sis, which is what initially drew the attention of re-
searchers, governments, funders, institutional admin-
istrators, and the public at large. While a significant
move, the NIH public access policy will likely open
access to a relatively small percentage of the world’s
research papers. Libraries will need to retain most
subscriptions to support scientists’ need for literature.
Should publishers experience loss of revenue due to
subscription cancellations, they are likely to compen-
sate for these losses as they often have in the past, by
raising prices.

Librarians remain caught in the maze of complexi-
ties and frustrations inherent in the current system
and proposed resolutions. However, as highly knowl-
edgeable mediators of the scholarly communication
world, librarians are uniquely positioned to further the
success of any possible solution. As one nonprofit pub-
lisher representative suggests:

if OA is to become the future of scholarly publishing, it
needs skilled and responsible management, and librarians
clearly possess the talents for this ... they may also become
crusaders, educators, investors, aggregators, and developers,
all with the ultimate goal of supporting an easily accessible,
interconnected international network of quality research,
available to all who might need to use it. [83]

Traditional publishers, both commercial and non-
profit, will likely continue to battle against the forces
favoring OA and self-archiving. To address criticism
and counterbalance the “gold” and “green’” road ini-
tiatives, publishers are also likely to continue experi-
menting with OA models, even though author article
charges might be set fairly high. All stakeholders ex-
pect movement toward OA to persist, yet reliance on
the traditional system will remain, along with con-
tinuing journal price increases.

In the longer term, a combination of the following
may occur to resolve the serials pricing crisis:

1. development of more OA (“gold” road) and
SPARC-type (lower subscription cost) journals, that
over time gain in stature and impact to provide true
competition with traditional established titles

2. increased implementation of institutional reposito-
ries (IRs) and self-archiving, enabled by further devel-
opment of effective finding tools like OAlster and
Google Scholar

3. more funders mandating deposit of grant-support-
ed manuscripts in free archives like PubMed Central
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These steps might lessen commercial publishers’
current stranglehold. The key is to reduce large profits
collected by publishers without destroying peer review
and high-quality journals. Society publishers will also
need to reduce dependency on journal profits to sup-
port organizational operations. In addition, thought
should be given to how corporate entities (like drug
and chemical companies) could help support open ac-
cess efforts, because they benefit from free access
while contributing only a small subset of scientific ar-
ticles and author fees overall.

Different publishing models and trends will likely
coexist for some time. Publishers may rail against
change, but some alteration of the current structure is
inevitable. What remains largely unknown is how all
the various experiments, proposals, business models,
and governmental actions will ultimately fare and ex-
actly how changes will impact the future of libraries
and scholarly publishing.
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