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Executive Summary

In 1999, the International Council for Scientific and Technical Information (ICSTI) and
CENDI jointly sponsored a report on Digital Electronic Archiving: The State of the Art and
Practice (Carroll & Hodge 1999). ICSTI and CENDI remain interested in digital preservation
as they represent large repositories, publishers, and libraries of scientific and technical
information. This report is an update to that 1999 report.

This report focuses on operational digital preservation systems specifically in science and
technology (S&T). It considers the wide range of digital objects of interest to S&T, including
e-journals, technical reports, e-records, project documents, scientific data, etc. The report also
discusses archiving based on format types — text, data, audio, video, etc. It is, of course,
international in scope, and as much as possible crosses organizational sectors (academic,
government, commercial, etc.).

However, this report does not attempt to provide a comprehensive survey of systems, but,
rather, to highlight selected systems/projects that can help to identify trends, remaining issues
and activities that ICSTI, CENDI, and other organizations interested in the preservation and
permanent access to the record of science can consider when developing their own systems and
policies. More than 50 projects and systems were identified from the surveys, from experts, or
from the literature. From these, 21 were selected for highlighting in this report. However,
references are made to other projects throughout the report as appropriate.

The major findings are as follows:

Systems solutions are being developed by a variety of stakeholders and partnerships.

The advent of off-the-shelf solutions shows advancing maturity in the area of digital
preservation. The library model with shared cataloging tools and service providers is apparent.
The six key systems, the OCLC Digital Archive, DSpace, LOCKSS (Lots of Copies Keep Stuff
Safe), Fedora™, PANDAS, and the Digital Information Archive System (DIAS) from IBM,
come from different types of organizations — a library service provider, a university repository,
a large academic research library paired with a provider of publishing services, a university
repository teamed with another university’s digital library research group, a national library
system, and a national library working with a commercial company, showing the need for
partnerships and the interactions among a variety of stakeholders.

The Open Archival Information System (OAIS) Reference Model has been widely adopted.

The OAIS Reference Model, which became an International Standards Organization (ISO)
standard in June 2003, has been adopted widely. All types of archives use the OAIS
terminology and conceptual model. However, it is not as prevalent in the scientific data
community for which it was initiated, partly because these organizations already had systems,
customers, producers, and processes of a legacy nature. Efforts are underway among some
data archives to minimally ingest Submission Information Packages (SIPs) and to produce
Dissemination Information Packages (DIPs) in order to respond to the spirit of the standard.
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As systems are redesigned and the need for interoperability increases, it is likely that the OAIS
Model will become more prevalent as the conceptual basis for scientific archives.

Organizations are focused on capturing and acquiring digital information, rather than
preservation or permanent access.

Even if they use the term archive or have preservation in their mission, the initial goal is to get
a critical mass of material, to promote a culture of deposit/submission/harvesting and sharing,
and to provide access to the currently collected materials. While many of the institutional
repository activities are committed to long term preservation and access, the technical and
metadata aspects required are not yet well incorporated into their systems.

Efforts for digital depository legislation are gaining momentum.

There are significant activities on the part of national libraries and other stakeholder groups
with regard to changing existing laws or adding new laws that would require deposit of digital
materials. This has gained significant momentum over the last several years, and most
recently, the United Kingdom and New Zealand have passed such legislation. Digital deposit
legislation may be more accepted, now that there have been major pilot projects involving
national libraries and large commercial publishers. In addition, voluntary arrangements are
already in place, so the legislation more closely reflects current practice rather than leading it.

Migration remains the preservation strategy of choice; it is still too soon for most archives to
have undergone a significant technological change.

Other than the large data archives, which have existed for many years, archives have not yet
faced large-scale technological changes. This means that migration remains the strategy for
most of the materials of interest to libraries, archives, and publishers. The prevalence of
migration, particularly from one version of software to another, also indicates the prevalence of
commercially available products, such as Microsoft Office and Adobe products, in the
scientific environment. While concerns were expressed about outdated software, hardware,
and media, these issues are not the current focus as the institutions grapple with collecting and
ingesting the flood of current archival content.

There are increased standards-related activities.

There are standards-related activities underway in the areas of producer-archive interaction,
permanence ratings, persistent identifiers as critical components of digital preservation
systems, preservation metadata, and preservation formats (e.g., PDF-A for text). These
activities are likely to produce significant results, because they are codifying many of the best
practices that have been identified over the last several years of pilot projects.

» Open standards developed for interoperability hold promise as the basis for preservation formats.
While the main rationale for development of open standards is interoperability among software

environments, these standards also may be applicable for long term archiving. Open formats
such as those for geographic information systems (OpenGIS), product design and
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manufacturing (STEP), open office documents (OpenOffice), and chemical structures (Molfiles
and SMILES) are working toward hardware and software independence. The potential for
using these formats for preservation should be investigated further.

Key technical issues remain.

There are several key technical areas requiring future research that have been identified in
recent studies funded by the National Science Foundation. Additional research is needed into
the automatic generation of metadata, through self-describing objects or the provision of
archiving mechanisms in authoring tools. Registries, perhaps of a global nature, are needed to
maintain authoritative, computer-actionable information about metadata tag sets, reference
information for formats and hardware/software behaviors. Research into the archiving and
preservation of dynamic, non-HTML and database-driven Web content is a major research
activity for several groups. Other technical issues include creating interoperable archives and
best practices for archiving and preserving the archive itself.

Partnerships are increasingly important.

Over the last several years, there has been an increasing realization that partnerships are the
only way to ensure that digital information will be preserved. In addition to ensuring some
measure of comprehensiveness over the wide spectrum of scientific information in digital
form, partnerships have the benefit of providing some measure of redundancy, sustainability
and sharing of the cost for preservation which is likely to exceed the revenues that can be made
on the reuse of any particular object. A workable infrastructure will result from a multi-
pronged approach involving publishers, libraries, archives, institutions, and trusted third
parties, with appropriate support from governments, foundations and other funding sources,
users and creators during the life cycle of the material to be preserved.

» Key social, political, and economic issues remain, including the need to develop a “will to
preserve and provide permanent access” within the scientific and technical community and
socilety in general.

There are several outstanding social and political issues that require further discussions by the
various stakeholder groups involved in preserving and providing permanent access to scientific
and technical information. For example, the social, political and legal aspects of creating
federated archives and working partnerships that cross stakeholder groups and object types
(data, publications, multimedia, etc.) must be resolved. The archiving and preservation of and
long term access to government information pose special challenges in this regard. Sustainable
business models that will survive for the long term also remain elusive. Collecting information
about the cost of digital archiving and preservation proved to be as difficult as in the first
report, with most of the respondents unable or unwilling to provide cost information.

However, several major organizations (OCLC, DSpace, National Library of Australia) are
trying value-added services and licensing of software to other organizations as ways of
offsetting the cost of preservation activities. Overriding these social, political and economic
issues is the need to develop within the scientific and technical community and society in
general a culture that encourages the “will to preserve and provide permanent access”.
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Recommended Next Steps

The work on digital preservation is continuing apace with significant developments in off-the-
shelf, generalized digital preservation systems; legal deposit legislation; partnerships and
federations; and standards activities. However, much remains to be done. There are activities
in which both ICSTI and CENDI can take a lead or become involved that will move
preservation practice forward.

ICSTI:

1) Continue to work with the Committee on Data (CODATA), the International Council
for Science (ICSU), the individual scientific unions, institutional repositories, and
university management on issues related to the archiving and preservation of data and
its relationship to publications. A key component of this effort should be identifying
the similarities and differences between preserving data (of various types) that results
from scientific research and the textual documentation such as journal articles and
technical reports. Another key area of investigation is the identification of similarities
and differences between preserving data in various disciplines. It will be important to
determine what standards can be shared and what must be different.

2) Analyze the impact of Open Access (including author self-archiving), institutional
repositories, and e-Science initiatives on digital preservation and permanent access, and
identify a framework in which all these initiatives can be successfully achieved.

3) Investigate the usefulness of interoperability standards such as OpenGIS, OpenOffice
and STEP for long term preservation formats.

4) Promote the “will to preserve and provide permanent access” as well as best practices
by encouraging the incorporation of preservation concepts in science education and
work-based training. This might be done in collaboration with science education
organizations such as the American Association for the Advancement of Science,
learned societies, university management and academic faculty.

5) Produce a list of foundations that are interested in supporting digital preservation in
science in order to help those looking for funding. This could be done by polling
members of ICSTI and those involved in digital preservation at national libraries and
academic research libraries.

CENDI:

1) Work with the US Government Printing Office (GPO), the National Archives and
Records Administration (NARA), the LOCKSS-DOCS Project, the Library of Congress
(particularly the National Digital Information Infrastructure and Preservation Program
[NDIIPP]), and others to develop effective and sustainable preservation guidelines for
government scientific and technical information in the context of the R&D (research
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and development) component of the Federal Enterprise Architecture, e-Government,
the federal research process, and the environments of the federal science agencies.

2) Host a follow-on workshop to the previous workshops sponsored by the National
Science Board and the National Archives and Records Administration to continue the
discussions about the selection, retention, organization, and on-going preservation of
scientific data produced as a result of government funding.

3) Support the development of technical and social solutions to the federation of archives,
which are likely to be needed to address the preservation of government information.
This would involve the development of core metadata standards for different digital
objects, the implementation of high level Open Archival Information System Reference
Model functions, and producer-archive interaction checklists specific to the federal
science environment.

4) Continue involvement with standards efforts; specifically, review the Journal
Publishing DTD (document type definition) and the DTD for Technical Reports, and
determine how these efforts might be addressed by the agencies and as part of the
Federal Enterprise Architecture.

5) Support the development of technical solutions for archiving the dynamic and deep
Web.
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1.0 Introduction

ICSTI and CENDI have been interested in electronic archiving and other issues related to the
management of digital information since 1996. In 1998, a synopsis of relevant projects, which
focused on science, was international in scope, addressed various types of digital objects and
included projects at all stages of development, and was determined to be beneficial to the
members of these organizations and to the digital preservation community as a whole.
Therefore, the International Council for Scientific and Technical Information (ICSTI) and
CENDI jointly sponsored a 1999 report on Digital Electronic Archiving: The State of the Art
and Practice (Carroll & Hodge 1999).

Since 1999, both organizations have remained active in issues and discussions related to digital
preservation. Based on the findings of the 1999 report, ICSTI and CENDI sponsored a variety
of workshops, presentations and articles on digital preservation (Hodge 2000, Hodge 2002,
Mahon & Siegel 2002). ICSTI’s President, David Russon, made recommendations concerning
the importance of preservation in the sciences to the World Science Congress (Russon 1999).
CENDI and the Federal Library and Information Center Committee (FLICC) sponsored a
workshop on the Open Archival Information System Reference Model in relation to the
management of US government information (CENDI & FLICC 2001). Most recently, the need
for preservation was included in ICSTI’s input to the World Summit on the Information
Society (ICSTI 2003). On an ongoing basis, CENDI’s Digital Preservation Task Group
monitors and reviews best practices and standards as they relate to preservation of the results of
science and technology research in the science mission agencies of the US federal government.

Once again, both organizations are joining together to produce this report on the state of digital
preservation. The purpose of this report is to determine the new advances and issues in the
preservation of scientific and technical information by focusing on operational systems,
specifically in the sciences. The goal is to advance the thinking and practice of ICSTI and
CENDI members and to provide a basis for further work by others, particularly in the scientific
community.

The report begins with a statement of the scope and methodology and an overview of the
highlighted systems. The subsequent sections use the highlighted systems and information
gathered from experts and from the literature to discuss stakeholder roles, archiving and
preservation practices by document type and format type, the workflow established by
operational systems, standards activities, and the availability of “off the shelf” systems. The
report concludes with a discussion of trends and issues and possible next steps for CENDI and
ICSTI.

2.0  Scope and Methodology
The scope of this report is purposefully quite narrow:
> Focus on operational digital preservation systems.

» Focus on science and technology and the digital objects that they create or use,
including text, images, video, primary data sets, etc.
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» Include, where possible, projects from a variety of countries, disciplines, and sectors.

» Where projects are not solely science- and technology-oriented, attempt to identify the
degree to which the archive contains scientific and technical information.

> Discuss relevant activities in standards and best practices, even if they are not solely
related to the preservation of science and technology.

The call for participation was sent to several listservs, and the members of the CENDI and
ICSTI communities were asked to contribute suggestions for operational systems. In addition,
the investigators identified key people involved in digital preservation, attended several
meetings on the topic, and performed literature searches. Over 50 systems or projects were
identified from these various sources. After initial information was collected, follow up
discussion questions (see Appendix I) were used to gather more detailed information.

The survey of operational systems is not intended to be comprehensive. Inclusion or exclusion
from the report should not be taken as an endorsement or lack thereof on the part of the
investigators, CENDI, ICSTI, or any of their member organizations. The goal is to see what
these representative systems can tell us about the state of the practice of digital preservation in
science and technology and the outstanding issues, lessons learned, and next steps.

3.0 Highlighted Systems

From the more than 50 systems or projects identified, 21 systems were selected to highlight
because of the operational nature of their systems and the potential interest to the scientific
community. The highlighted systems represent several countries and international
organizations. They are from the government, academic and private sectors. Commercial,
learned society, and gray literature publishers are represented. The highlighted systems
manage a wide range of scientific resources including e-journals, e-theses, scientific datasets,
technical drawings and photographs.

The following table provides key information about the highlighted systems. The information
from these more detailed interviews is used throughout the report, along with selected
information from other non-highlighted sources.

Highlighted Project Brief Description Special Archive Characteristics
American Institute of Physics Learned society publisher. Well-established policy and procedures for
WWW.aip.org archiving e-journals. Policy used as model

by others.
Aerospace Industries Preserving engineering Developing standards for interoperability of
Association/Boeing Co. drawings (CAD/CAM) in engineering drawings. Working within the
www.aia-aerospace.org/ the aerospace industry. consortium to develop standards for
preserving the STEP files as the basis for a
preservation format.
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Highlighted Project

Brief Description

Special Archive Characteristics

Digital Information Archiving
System (DIAS)

Dutch National Library
www-5.ibm.com/nl/dias/

System developed by IBM
for the Dutch National
Library for deposit of e-
journals from multiple
publishers.

Dutch National Library set requirements
and sponsored development of IBM’s DIAS
System. Implemented at KB in December
2002. Established as the official archive by
Kluwer and Elsevier Science.

DiVA
Electronic Publishing Centre,
Uppsala University Library

www.diva-portal.se/

An electronic publishing
system that treats the digital
version at the master and
creates an archive for long
term preservation. Creates
institutional archives for
theses and dissertations,
working reports and other
types of born digital
documents. Currently used
by universities of Uppsala,
Umed, Stockholm, Orebro
and Sodertorn in Sweden
and Statsbibliotek, Arhus in
Denmark. All full text
publications are available
through a common
interface, known as the
DiVA portal.

Archiving is an outgrowth of DiVA’s
electronic publishing system. Local
repositories transmit archival packages
directly to the Royal Library (the Swedish
National Library) and in particular to the
National Bibliography and to satisfy
requirements for e-deposit of theses and
dissertations.

Data originally entered by the author is the
basis for the metadata. Metadata is stored
in the DiVA document format, a locally
developed schema.

Transformations of this schema provide
metadata in a variety of other formats and
support various services including OAI-
PMH.

DSpace at MIT

www.dspace.org

Institutional archives; MITs
implementation is primarily
science and technology and
is being developed to share

the university’s intellectual

assets.

MIT’s implementation of a generalized
system for institutional repository
development. Heavy use of existing lessons
learned and standards such as Open
Archives Initiative, Open Archival
Information System Reference Model, and
Dublin Core. Looking to establish an
Alliance that will work on federating the D-
Space repositories across institutions.
Software is open source.

Elsevier Science Direct — also part
of the Dutch National Library

Not available

E-journals from a single
publisher

First publisher to establish an agreement
with the KB to permanently archive the
Science Direct journals.

Earth Resources Observation
Systems (EROS) Data Center

earthexplorer.usgs.gov

Data center with the mission
to preserve the remotely
sensed, cartographic and
topographic records
entrusted to the US

Geological Survey.

Developed check lists, procedures and an
Advisory Committee to help in selection
and appraisal of datasets. Currently
completing an online decision support tool.
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Highlighted Project

Brief Description

Special Archive Characteristics

Fedora™ (Flexible Extensible
Digital Object Repository
Architecture)

Cornell University and the
University of Virginia Library

www.fedora.org

Can handle a variety of
objects; all MIME types.
Current applications focus
on E-books, XML objects,
images at multiple
resolution.

Used as the underlying architecture by
several systems including DSpace and the
University of Virginia Library’s Centralized
Digital Repository. Flexible container
architecture with option to default or
customize various aspects of the system.
Newest version includes content versioning
critical for preservation activities.

International Union of
Crystallography

Learned society publisher
with online journals and
supplementary data.

Policy for archiving online journals,
available with frequently asked questions.
Also working with members of their

Www.iucr.org community to ensure better archiving of the
data component.
JSTOR Journals and conference New Electronic Archiving Initiative is

Www.jstor.org

proceedings (digitized from
paper, new initiative on e-
journals)

bringing together the organizational
elements necessary to ensure the long term
preservation of and access to e-journals.
Initial work is focused on business model
and technical infrastructure development.

Life Science Data Archive

www.lsda.nasa.gov

Archive of data from
NASA'’s work in the life
sciences.

Developing the archive to conform to the
Open Archival Information System
Reference Model.

LOCKSS (Lots of Copies Keep
Stuff Safe)

lockss.org

Software system to create
preservation copies of
journals at various library
sites.

New release of software to support
synchronization of redundant archives.
Generally works within the publishers’
current business models. LOCKSS-DOCS
project would extend the technology into
the US Government Printing Office’s
Federal Depository Library Program.

NASA Goddard Space Flight
Center Library

Not available

As part of the Library’s
support for knowledge
management activities, a
series of digital preservation
projects have resulted in a
partially operational system
for internal information at
the NASA Goddard Space
Flight Center.

Capture and storage of a variety of project-
oriented materials including web sites,
images, project documents and videos.
Operational video system that includes
webcasts, digital storage, video indexing
and segment retrieval. Development of a
Goddard Core set of descriptive metadata
and a single metadata repository across
document/format types.

National Motor Museum

Images available at www.heritage-
images.com/

Operational system to scan
and preserve photos for a
technology museum.

Digitizing photos in the collection;
following same approach as Profiles in
Science

OCLC’s Digital Archive

www.oclc.org/digitalpreservation/

Text and images submitted
by the subscriber

Subscription-based system for making
available and preserving a variety of
materials via the OCLC’s Connexion
system and WorldCat.
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Highlighted Project

Brief Description

Special Archive Characteristics

PANDORA - National Library of
Australia

pandora.nla.gov.au/index.html

Long running project to
capture web-based
publications of Australia.

Development of the PANDAS system,
selection criteria and other infrastructure
components to support the capture and
preservation of Australian publications
online. PANDAS system will soon be
available to others with trial access.
Revised collection guidelines. New efforts
in agreements with Australian publishers
and government.

Profiles in Science, National
Library of Medicine

profiles.nlm.nih.gov/

Digital library of papers,
photos, audio and video
clips and memoirs for
noteworthy scientists,
particularly Nobel
Laureates.

Various digital object types, including
audio, video, manuscripts, letters, e-mails,
etc. Organizes these into collections for
each scientist and, in some cases, links
across collections.

PubMed Central, National Library
of Medicine

www.pubmedcentral.gov

Systems hosted by the NLM
to archive journals in the
life sciences.

Currently archiving over 120 journals in the
biomedicine and life sciences. National
Center for Biotechnology Information
developed a Journal Archiving &
Interchange DTD and a Journal Publishing
DTD. Various terms and conditions with
publishers — agreement that the current
issue can be free either immediately or after
a certain period of time.

The Internet Archive/Alexa

www.thearchive.org

Not-for-profit organization
that takes periodic snapshots
of the Internet. About 10%
might be scientific and
technology related
depending on the definition

Snapshots of the Internet as well as focused
crawls based on institutional criteria.
Working on issues related to the dynamic
web and copyright.

US Government Printing Office

WWW.gpo.gov

Government agency
responsible for the printing,
preservation and distribution
of government publications.
Includes responsibility for
the Federal Depository
Library Program that
includes regional
depositories and a network
of various types of libraries
to ensure access by the
public. Now includes
requirements for moving
toward a more electronic
depository library program.

System to harvest metadata and capture
content for government publications from
agency web sites. Also involved in helping
set requirements for the OCLC Digital
Archive. Working with LOCKSS-DOC.
Implementing digital signatures to support
authenticity.

Victorian Electronic Records
Strategy (VERS) — Australia

WWW.prov.vic.gov.au/vers/

Responsible for setting the
strategy for electronic
records systems in the state
of Victoria, Australia.

Well-established system for ingesting and
managing e-records. Development of
standards.
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4.0  Setting the Stage

Before reviewing and analyzing the findings of this research, it is helpful to look at the world
in which digital preservation of science occurs. Several aspects of the environment are
highlighted below, including current archiving concepts, the scientific environment,
technology trends, scientific communications, and the legal deposit and copyright regimes.

4.1  Archiving Concepts and Definitions

A significant shift in the terminology of archiving has taken place since the first report in 1999.
The term “electronic” has been replaced with the word “digital”, perhaps indicating a shift
from concern about electronic journals to the full range of material represented in bits and
bytes. While major efforts toward digitizing paper materials continue, there is a clear emphasis
on objects that are “born digital.” The technical issues of long term preservation are similar
once the analog materials have been digitized, but the fact that there is no analog original to
preserve makes the “born digital” information all the more fragile.

Another significant shift in terminology is the move away from the word “archiving”. This
term was problematic from the outset. Those involved with digital information were
concerned that “archiving” was too closely identified with records management storage. In
addition, the term “archive” had taken on new meanings from e-print and preprint archives,
which are primarily repositories with no inherent responsibility for or commitment to long term
preservation. The more common term now is preservation, which links this activity to the long
history of preservation in paper.

The phrase “permanent access” is usually paired with the term “digital preservation,”
indicating that preservation is only half the battle. The more difficult issue in the digital
environment is how to provide for permanent access and adequate rendering of the object,
given the technological changes that have and will continue to occur.

4.2 The Scientific Environment

The goal of e-science is to take advantage of high speed computing and networking to provide
virtual laboratories, collaboratoria, and informatics methods to enable scientific discovery. E-
science activities by their very nature require digital input and result in digital output that must
be managed. Instead of physical laboratory experiments, the investigation is conducted via
modeling and simulation approaches that are only available in digital environments and that
require systems and networks capable of massive, distributed computer processing. These
large network systems are generally referred to as the Grid (National Science Foundation
2003). E-science initiatives are often government sponsored; major initiatives are underway in
Japan, the US and the UK.

A global network of e-science centers would result in massive amounts of information.
However, the Grid may also provide the basis for a distributed system for archiving and
preserving the data, perhaps resulting in more comprehensive data curation (Pothen 2002).
The National Science Foundation’s Advanced Cyberinfrastructure Program (ACP) emphasizes
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the connection between e-science (or digital science) and the need to preserve data and other
outcomes from the R&D process. Discussions are underway as to how the various stakeholder
groups and new communication mechanisms, such as institutional repositories, might provide
the backbone for supporting data preservation and curation (Messerschmitt 2003). In
September 2002, the Library of Congress and the San Diego Super Computer Center
announced a project to evaluate the Storage Resource Broker Data Grid for preservation of
LC’s digital holdings (Tooby & Lamolinara 2002; Mayfield 2002; Shread 2002).

4.3  The Technological Environment

Since the publication of the 1999 report, there have been continuing advances in both hardware
and software technologies. New processors and operating systems are on the market.
Microsoft Office Suite has undergone several upgrades. Windows has seen Windows 2000,
Millennium, and XP. Oracle has introduced several versions including 10G. Even in a time of
global economic slowdown, technology pressures are ever advancing, causing increased
concerns about the future of digital information in a time of limited resources.

Meanwhile, the Internet becomes ever more pervasive. While the rate of growth of available
content on the public Web has slowed and recent research suggests that the Web may have
decreased in size (OCLC Office of Research 2003), the Web still includes a vast amount of
information. One might speculate that some of the scientific information has gone
underground; i.e., into the deep Web. More scientific information may be Web-enabled, but
hidden in databases, behind firewalls, or on institutional intranets. Concerns about national
security, cyberterrorism, and the frequency of cyber attacks have made the archiving process
more difficult (Kahle 2003).

4.4  Scientific Publishing and Communications

There are many factors of scientific communication and publishing that impact the digital
preservation environment. Open access and institutional repositories are highlighted here.

4.41 Open Access

One of the major changes impacting the future landscape of scientific communication and
publishing is the advent of open access initiatives. Open access asserts that scholarly
materials, particularly those in the sciences, should be available for free to users and
institutions, with the need for new business models on the part of publishers.

“By 'open access' to this literature, we mean its free availability on the public internet,
permitting any user to read, download, copy, distribute, print, search, or link to the full texts of
these articles, crawl them for indexing, pass them as data to software, or use them for any other
lawful purpose, without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. The only constraint on reproduction and distribution, and
the only role for copyright in this domain, should be to give authors control over the integrity
of their work and the right to be properly acknowledged and cited. Open access eliminates two
kinds of access barriers: (1) price barriers, and (2) permission barriers associated with
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restrictive use of copyright, licensing terms, or DRM [digital rights management].” (Budapest
Open Access Initiative 2002)

The early efforts in open access to biomedical literature (eBioMed), led by Dr. Harold VVarmus
of the US National Institutes of Health and others, spurred a number of open access statements
and initiatives including the Budapest Open Archives Initiative (2002) quoted above, the
Public Library of Science (2003), and the Bethesda Statement on Open Access (2003). Open
Access initiatives in the sciences are particularly strong in developing countries (CODATA
2003).

US legislative actions, such as H.R. 2613 - “The Public Access to Science Act” (also called the
Sabo Bill), may have a major impact on open access to science in the US. The Sabo Bill
requires authors who receive federal funds to deposit their work in an open depository and
make the information generated from these efforts free of copyright. In a related bill passed in
2001, researchers who receive federal grants must make their data sets publicly available
within certain time limits.

The impact of open access can already be seen in the sciences. The Directory of Open Access
Journals, maintained by Lund University Libraries and sponsored by the Information Program
of the Open Society Institute and SPARC (Scholarly Publishing and Academic Resources
Coalition), includes over 350 open access journals in 15 subject categories. The scientific
categories include Agriculture & Food Sciences, Biology & Life Sciences, Chemistry, Health
Sciences, Earth & Environmental Sciences, Mathematics & Statistics, Physics & Astronomy
and Technology & Engineering (DOAJ 2003). Some of these journals are alternatives to the
more expensive commercial journals in various disciplines developed by open access
publishers such as BioMed Central, SPARC partners, and some institutional repositories.
These organizations may also act as trusted third parties for other publishers who are willing to
deposit their materials in an open access arrangement with terms and conditions.

Open access may appear to be a boon for digital preservation in the sciences. However, many
open access initiatives are based only on the immediate desire for access. “The major open-
access initiatives differ on whether open access includes measures to assure long term
preservation. For example, the definitions used by BMC [BioMed Central] and the Bethesda
Statement include this element, but the BOAI [Budapest Open Access Initiative] and PL0oS
[Public Library of Science] definitions do not. Taking steps to preserve open-access literature
directly answers an objection often raised against open access. This makes it both desirable and
important for open-access initiatives to take steps to preserve their literature and to say so
prominently. The need for prominent mention often brings the mention right into the definition
of "open access". But none of this means that preservation is part of open access, merely that it
is desirable. Is preservation an essential part of openness or a separate essential?” (Suber 2003)

Suber (2003) advocates that long term preservation is only one of several desirable
requirements for open access, along with deposit in an archive or repository, but that
preservation and openness are not inherently linked. “...By bundling them [preservation and
openness] all under the concept of openness, we risk blurring or over-burdening our simple
concept and we risk delaying progress by multiplying the conditions that our initiatives must
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meet.” So while open access can act as a catalyst for addressing long term preservation
without the restrictions of copyright, open access may also focus on immediate dissemination
rather than long term preservation goals.

4.4.2 Institutional Repositories

A definition generalized from Lynch (2003) defines an “institutional repository” as a set of
services that the institution offers to the members of its community for the management and
dissemination of digital materials created by the institution and its community members. The
primary impact of the institutional repository movement has been in academia, spearheaded, in
part, by university management. After collecting theses and dissertations, many academic
institutions have begun to broaden the types of materials included in their repositories to
include virtually all materials of long term value that are produced by faculty, staff, or
employees. The Association of Research Libraries produced a position paper on the growth of
institutional repositories and the types of infrastructure, which gives six examples of
institutional repositories (Crowe 2002).

In the government sector, there have been institutional (or one might call them enterprise)
repositories for decades. In the US, science mission agencies with institutional repositories
include the Defense Technical Information Center, the Department of Energy’s Office of
Scientific and Technical Information, and the NASA Center for AeroSpace Information. On a
government-wide scale, the National Technical Information Service and the Government
Printing Office also have responsibility. In France, Institut de I’Information Scientifique et
Technique (INIST-CNRS) is responsible for similar activities. Other countries have similar
organizations with varying authorizations to collect, preserve and disseminate scientific and
technical information for their respective enterprises.

In the 1990s, these organizations began to collect technical reports, reprints, and other text
materials in electronic form, and to add certain types of non-print materials to their collections.
In the last several years, dissemination of the full text has shifted from print and microfiche to
e-mail or FTP downloads and Web access. Many of these materials are now received and
stored electronically, and a wider range of materials is being collected, resulting in large
repositories of digital information that must be preserved.

While many of these institutional and enterprise repositories have a history of preserving
paper, they are increasingly conscious of the responsibility of being a repository in the digital
environment. “[An institutional repository] is most essentially an organizational commitment
to the stewardship of these digital materials, including long term preservation where
appropriate, as well as organization and access or distribution.” (Lynch 2003)

The arguments and issues related to the long term preservation of e-print and other institutional
archives are outlined in Penfield & James (2003). They conclude that depending on the
circumstances both filling the repositories, i.e., focusing on content, and long term preservation
should be part of building an open archive. The issues, feasibility and requirements for e-print
preservation have been identified by the Arts and Humanities Data Services (AHDS) SHERPA
(Securing a Hybrid Environment for Research Preservation and Access) Project sponsored by
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the Joint Information Systems Committee (JISC) and CURL (Consortium of University
Research Libraries) in the UK (James 2003).

4.5 Legal Deposit and Copyright

The goal of legal deposit is to ensure that access to a nation’s published works is preserved in
libraries and archives. “A statutory obligation which requires that any organization,
commercial or 