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Foreword

I am pleased to commend Our Cultural Commonwealth to what I hope will be the many readers who will find
in the report a vision of the future and a guide to realizing that future.

One role of the American Council of Learned Societies is to convene scholars and institutional leaders to
consider challenges important to the advancement of humanistic studies in all fields. The effective and effi-
cient implementation of digital technologies is precisely such a challenge. It is increasingly evident that new
intellectual strategies are emerging in response to the power of digital technologies to support the creation of
humanistic knowledge. Innovative forms of writing and image creation proliferate in arts and letters, with
many new works accessible and understood only through digital media. Scholars are increasingly depend-
ent on sophisticated systems for the creation, curation, and preservation of information. In 2004, therefore,
ACLS asked John Unsworth, Dean of the Graduate School of Library and Information Science, University of
Illinois, Urbana-Champaign, to chair a Commission on Cyberinfrastructure in the Humanities and Social
Sciences. Dean Unsworth selected the other members of the Commission and its advisers, who worked with
dedication and determination. The analysis and recommendations of this report are theirs, but the responsi-
bility for grappling with the issues they present lies with the wider community of scholarship and education.

The convergence of advances in digital technology and humanistic scholarship is not new. Indeed, this pub-
lication is at least the sixth major report focused on technology and scholarship in the humanities and inter-
pretive social sciences issued by our Council.! In 1965, ACLS began a program of providing fellowships to
scholars whose projects experimented with “computer aided research in the humanities.” A forty-year-old
statement of that program's purpose remains convincing: “Of course computers should be used by scholars
in the humanities, just as microscopes should be used by scientists. . . [t]he facts and patterns that they—and
often they alone—can reveal should be viewed not as the definitive answers to the questions that humanists
have been asking, but rather as the occasion for a whole range of new and more penetrating and more excit-
ing questions.”? For the past forty years increasing numbers of individual scholars have validated and re-
validated that assertion. We now have arrived at the point, however, where we cannot rely on individual
enterprise alone. This report is therefore primarily concerned not with the technological innovations that
now suffuse academia, but rather with institutional innovations that will allow digital scholarship to be
cumulative, collaborative, and synergistic.

Those institutional innovations are the “cyberinfrastructure” advocated by the following pages. We are
grateful to the National Science Foundation and to Dan Atkins, who chaired the NSF Advisory Panel on
Cyberinfrastructure that issued in 2003 a report on the subject, for giving the term currency and meaning,.
(Dr. Atkins also served as an adviser to the ACLS Commission.) In addition to the “Atkins report,” the NSF
commissioned a report on the cyberinfrastructure needs of the more quantitative social sciences. With the
publication of Our Cultural Commonwealth, which concerns the humanities and interpretive social sciences,
we now have all of the fields of the arts and sciences in common cause.

'Herbert C. Morton and Anne J. Price, The ACLS Survey of Scholars: The Final Report of Views on Publications, Computers, and Libraries (Washington: University Press of America,
1989).

Herbert C. Morton et al, Writings on Scholarly Communication: An Annotated Bibliography of Books and Articles on Publishing, Libraries, Scholarly Research, and Related Issues
(University Press of America, 1988).

Scholarly Communication: The Report of the National Enquiry, (John Hopkins University Press, 1979).

“Computerized Research in the Humanities,” ACLS Newsletter, Special Supplement, June 1966.

Pamela Pavliscak, Seamus Ross, and Charles Henry, “Information Technology in Humanities Scholarship: Achievements, Prospects, and Challenges—The United States
Focus,” ACLS Occasional Paper #37,1997.

*Charles Blitzer, “This Wonderful Machine: Some Thoughts on the Computer and the Humanities,” ACLS Newsletter, Vol. XVII, April 1966, No. 4.



Our Cultural Commonwealth: The Report of the ACLS Commission on Cyberinfrastructure for the Humanities and Social Sciences

ACLS's earlier reports focused within the academy and concerned the potential of new information technolo-
gies to empower research on traditional objects of study. That orientation is the starting point for this effort,
and the evidence there is compelling. But the widespread social adoption of computing is transforming the
very subjects of humanistic inquiry. In 2006 most expressions of human creativity in the United States—writ-
ing, imaging, music—will be “born digital.” The intensification of computing as a cultural force makes the
development of a robust cyberinfrastructure an imperative for scholarship in the humanities and social sci-
ences. Political scientists must take account not only of polling data, but of the blogesphere. Architectural
historians must be able to analyze computer-aided design. What we once called “film studies” increasingly
will be research on digital media. If these materials are to be preserved and accessible, if they are to be
searched and analyzed, we must have the human and institutional capacities called for in this report.

Many thanks are in order. The Andrew W. Mellon Foundation provided essential resources: the Foundation's
financial support made the report possible, and the advice and counsel of Program Officer Donald ]. Waters
helped refine it. Many institutions extended themselves in providing venues for the public sessions that
helped form the report: the New York Public Library; Northwestern University; the University of California,
Berkeley; the University of Southern California; the Research Libraries Group; the Institute of Museum and
Library Services. Numerous scholarly leaders gave presentations to the Commission, and many others sub-
mitted comments on earlier drafts of this report. I wish to express thanks also to Abby Smith, who served
first as Senior Editor and subsequently as an adviser to the Commission; to Marlo Welshons, the report's edi-
tor, who worked tirelessly yet cheerfully to bring together the words and ideas of the report's many authors
and reviewers; and to Sandra Bradley, who helped maintain the Commission's own infrastructure.

This report addresses its recommendations to college and university leaders, to funders, to scholars, and to
the public that ultimately supports the scholarly and educational enterprise. It is heartening to know that
some of the recommendations of the report already are being acted upon. With the support of the Mellon
Foundation, ACLS has begun offering Digital Innovation Fellowships designed to advance digital scholarship
and to exemplify the infrastructure necessary for further advances. Chairman Bruce Cole's announcement of
the Digital Humanities Initiative of the National Endowment for the Humanities is especially promising. One
early fruit of that initiative is a new partnership between the Endowment and the Institute for Museum and
Library Services to help teachers, scholars, museums, and libraries work together to advance digital scholar-
ship and present it to the widest possible public. The John D. And Catherine T. MacArthur Foundation has
begun a major new effort to understand and develop digital technologies for learning in early education. We
can hope that other foundations and funders will join the Mellon Foundation in extending that focus to high-
er education. The ACLS remains committed to continuing its work in this area through the direct support of
scholars and by cooperating with our member societies in hopes of providing leadership in this rapidly
changing domain.

“Commonwealth” is defined both as “a body or number of persons united by a common interest,” and as the
“public welfare, general good or advantage.” With this report the former meaning, as represented by the
Commission and ACLS, presents a framework for action that, we believe, will advance the latter, the general
good.

Pauline Yu
President
American Council of Learned Societies



Preface: Who Is the Intended
Audience for This Report?

This report is addressed to several related audiences:

¢ Senior scholars in the humanities and social sciences in a university setting, who have the power to
change scholarly practice and the responsibility to exercise that power. These individuals need to
address themselves to their national and professional representatives and, locally, to their col-
leagues, their academic deans, provosts, and presidents.

e Leaders of national academies, scholarly societies, university presses, and research libraries, muse-
ums, and archives, who share the power and responsibility of senior scholars and who can speak to
leaders at the campus, state, and national levels.

e University provosts, presidents, and boards of trustees, who must decide in the coming decade
what strategic investments to make with the limited resources of their institutions and who can
influence legislators.

* Legislators at the local, state, and national level charged with making decisions about funding for
public schools, public community colleges, public universities, and federally supported research,
who have the same responsibility to the public with respect to cyberinfrastructure as they do for
physical infrastructure, and for the same reasons—because ultimately, good infrastructure promotes
good citizenship and good government by promoting tolerance, understanding, and prosperity.

e Federal agencies and private foundations that promote research in the humanities and social sci-
ences. These organizations have the power to influence individual scholars directly, as well as uni-
versity provosts, university presses, and scholarly societies.

e Lifelong learners outside the academy who have an abiding interest in the pursuit of knowledge in
the humanities and social sciences, including those who enjoy visiting museums and public
libraries or informing themselves by reading a book or surfing the Web. Such individuals give voice
to the intelligence of the general public and, through their active support and interest in self-educa-
tion, can influence legislation and funding at the campus, local, state, and national levels, simply by
making themselves heard.

Finally, it is important to note that each of these audiences has a responsibility to carry the message of the

report to other, broader audiences. Without the active participation such a process implies, this report cannot
effect change.



Executive Summary

The emergence of the Internet has transformed the practice of the humanities and social sciences—more
slowly than some may have hoped, but more profoundly than others may have expected. Digital cultural
heritage resources are a fundamental dataset for the humanities: these resources, combined with computer
networks and software tools, now shape the way that scholars discover and make sense of the human
record, while also shaping the way their findings are communicated to students, colleagues, and the general
public. Even greater transformations are on the horizon, as digitized cultural heritage comes into its own.
But we will not see anything approaching complete digitization of the record of human culture, removal of
legal and technical barriers to access, or revolutionary change in the academic reward system unless the
individuals, institutions, enterprises, organizations, and agencies who are this generation's stewards of that
record make it their business to ensure that these things happen.

The organized use of networks and computation for the practice of science and engineering was the subject
of a 2003 report to the National Science Foundation (NSF), Revolutionizing Science and Engineering through
Cyberinfrastructure.! In both the NSF report and this one, the term cyberinfrastructure is meant to denote the
layer of information, expertise, standards, policies, tools, and services that are shared broadly across communi-
ties of inquiry but developed for specific scholarly purposes: cyberinfrastructure is something more specific than
the network itself, but it is something more general than a tool or a resource developed for a particular proj-
ect, a range of projects, or, even more broadly, for a particular discipline. So, for example, digital history col-
lections and the collaborative environments in which to explore and analyze them from multiple disciplinary
perspectives might be considered cyberinfrastructure, whereas fiber-optic cables and storage area networks
or basic communication protocols would fall below the line for cyberinfrastructure.

Recognizing that a revolution similar to the transformation of science and engineering addressed in the NSF
report is inevitable for the humanities and the social sciences and that these disciplines have essential and
distinct contributions to make in designing, building, and operating cyberinfrastructure, the American
Council of Learned Societies (ACLS) in 2004 appointed a Commission on Cyberinfrastructure for the
Humanities and Social Sciences. This report reflects the reach of its sponsoring organization, the ACLS, by
focusing on the needs of the humanities and nonnormative social sciences, that is, social sciences that are
interpretive.

The ACLS Commission was charged with three tasks:

1. To describe and analyze the current state of humanities and social science cyberinfrastructure

2. To articulate the requirements and potential contributions of the humanities and social sciences
in developing a cyberinfrastructure for information, teaching, and research

3. To recommend areas of emphasis and coordination for the various agencies and institutions, public
and private, that contribute to the development of this infrastructure

National Science Foundation, Revolutionizing Science and Engineering through Cyberinfrastructure: Report of the National Science Foundation Blue-Ribbon Advisory Panel on
Cyberinfrastructure (January 2003) http:/ / www.nsf.gov / cise/sci/reports/ atkins.pdf.
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Commission members include humanities scholars, social scientists, administrators, and entrepreneurs from
universities and organizations public and private, large and small. All were selected for their experience
with digital technologies. The Commission's deliberations were informed by the testimony of scholars,
librarians, museum directors, social scientists, representatives of government and private funding agencies,
and many other people, gathered in a series of public meetings held in Washington, DC; New York City;
Chicago; Berkeley; Los Angeles; and Baltimore during 2004; by national and international reports by other
groups on related missions; by advisors to the Commission, selected for particularly relevant expertise; and
by responses to the draft report, which was made available for public comment from November 2005
through January 2006.

The Commission heard from those who wanted more advanced software applications, greater bandwidth,
and more access to expertise in information technology. We also heard from many who spoke about the
potential for cyberinfrastructure to enhance teaching, facilitate research collaboration, and increase public
access to (and fair use of) the record of human cultures across time and space. As a result, this report
addresses the particular needs and contributions of those directly engaged in teaching, research, and cultural
work; but it also places those needs and contributions in a larger context, namely, the public good that these
activities, collectively, produce.

As more personal, social, and professional time is spent online, it will become increasingly important to have
an online environment that cultivates the richness of human experience, the diversity of human languages
and cultures, and the full range of human creativity. Such an environment will best emerge if its design can
benefit from the strengths of the humanities and social sciences: clarity of expression, the ability to uncover
meaning even in scattered or garbled information, and centuries of experience in organizing knowledge.
These strengths are especially important as the volume of digital resources grows, as complexity increases,
and as we struggle to preserve and make sense of billions of sources of information.

Many who work in the humanities and social sciences have come to recognize that knowledge in these disci-
plines is on the edge of some fundamental changes, and that it would be better to approach these changes
with specific goals in mind. This report suggests what some of those goals might be. The Introduction
answers a few fundamental questions: What is cyberinfrastructure? What do we mean when we refer to the
humanities and social sciences? And what are the distinctive needs and contributions of these disciplines in
cyberinfrastructure?

As the title of this report is meant to indicate, the online world is a new cultural commonwealth in which
knowledge, learning, and discovery can flourish. Our aim, therefore, is to show how best to achieve this cul-
tural commonwealth for the betterment of all.

Chapter 1 makes the case for the transformative potential of an improved cyberinfrastructure with respect to
the preservation and availability of our cultural heritage. A coordinated effort to build cyberinfrastructure
for the humanities and social sciences, the Commission argues, will benefit the public and the specialist alike
by providing access to the breadth and depth of the cultural record.
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Chapter 2 explores the constraints that must be overcome in creating such a cyberinfrastructure—insufficient
training, outdated policies, unsatisfactory tools, incomplete resources, and inadequate access. These con-
straints are not primarily technological but, instead, cultural, economic, legal, and institutional. They include

e the loss, fragility, and inaccessibility of the cultural record;

e the complexity of the cultural record;

e intellectual property restrictions on the use of the cultural record;

e lack of incentives to experiment with cyberinfrastructure in the humanities and social sciences;

e uncertainty about the future mechanisms, forms, and economics of scholarly publishing and
scholarly communication more generally;

e insufficient resources, will, and leadership to build cyberinfrastructure for the humanities and
social sciences.

Chapter 3 provides a framework for action. It first articulates five goals for an effective cyberinfrastructure,
namely, that it should

1. be accessible as a public good;
2. be sustainable;

3. provide interoperability;

4. facilitate collaboration;

5. support experimentation.

In chapter 3, the Commission also recommends the following measures necessary to achieve these goals
(and to meet the challenges described in chapter 2):

1. Invest in cyberinfrastructure for the humanities and social sciences, as a matter of
strategic priority.

Addressed to: Universities and colleges; federal and private funding agencies

Implementation: Determine the amount and efficacy of funding that now goes to support develop-
ing cyberinfrastructure for humanities and social sciences from all sources; through annual meetings
and ongoing consultation, coordinate the goals this funding aims to achieve; and aim to increase both
funding and coordination over the next five years, including commercial investments that are articu-
lated with the educational community's agenda.

2. Develop public and institutional policies that foster openness and access.

Addressed to: University presidents, boards of trustees, provosts, and counsels; university presses;
funding agencies; libraries; scholarly societies; Congress

Implementation: The leadership of the humanities and social sciences should develop, adopt, and
advocate for public and institutional polices that foster openness and access.
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3. Promote cooperation between the public and private sectors.
Addressed to: Universities; federal and private funding agencies; Internet-oriented companies

Implementation: A private foundation, a federal funding agency, an Internet business, and one or
more university partners should cosponsor recurring annual summits to explore new models for
commercial / nonprofit partnerships and to discuss opportunities for the focused creation of digital
resources with high educational value and high public impact.

4. Cultivate leadership in support of cyberinfrastructure from within the humanities and
social sciences.

Addressed to: Senior scholars; scholarly societies; university administrators; senior research librari-
ans and research library organizations; academic publishing organizations; federal funding agencies;
private foundations

Implementation: Increase federal and foundation funding to one or more scholarly organizations in
the area of humanities and social science computing so that they can work with member organiza-
tions of the American Council of Learned Societies (ACLS) and others to establish priorities for
cyberinfrastructure development, raise awareness of research and partnership opportunities among
scholars, and coordinate the evolution of research products from basic to applied.

5. Encourage digital scholarship.

Addressed to: Universities and colleges; research libraries; the National Endowment for the
Humanities (NEH); the National Endowment for the Arts (NEA); the Institute of Museum and
Library Services (IMLS); the National Academies; the National Archives; major private foundations;
major scholarly societies; individual leaders in the humanities and social sciences

Implementation: Federal funding agencies and private foundations should establish programs that
develop and support expertise in digital humanities and social sciences, from short-term workshops
to postdoctoral and research fellowships to the cultivation of appropriately trained computer profes-
sionals. The ACLS should encourage discussion among its member societies in developing recom-
mendations with respect to evaluating digital scholarship in tenure and promotion decisions.

6. Establish national centers to support scholarship that contributes to and exploits cyberinfra-
structure.

Addressed to: Universities; Congress; state legislatures; public funding agencies; private foundations
Implementation: Universities and university consortia should develop new and support existing

humanities and social science computing centers. These centers should provide for advanced training
and research and curate collections of unique materials.
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7. Develop and maintain open standards and robust tools.

Addressed to: Funding agencies, public and private; scholars; librarians; curators; publishers;
technologists

Implementation: University consortia such as the Committee on Institutional Cooperation should
license software such as SourceForge, an enterprise-grade solution for managing and optimizing dis-
tributed development, and make it available to open-source developers in academic institutions. The
National Endowment for the Humanities (NEH), National Archives and Records Administration
(NARA), and the Institute of Museum and Library Services (IMLS) should support the development,
maintenance, and coordination of community-based standards such as the Text Encoding Initiative,
Encoded Archival Description, Metadata Encoding and Transmission Standard, and Visual Resources
Data Standards. The National Science Foundation (NSF), the Andrew W. Mellon Foundation, the
IMLS, and other funding agencies should support the development of tools for the analysis of digital
content.

8. Create extensive and reusable digital collections.

Addressed to: The National Endowment for the Arts (NEA), the National Endowment for the
Humanities (NEH), the Institute of Museum and Library Services (IMLS), the National Archives and
Records Administration (NARA), and other funding agencies, both public and private; scholars;
research libraries and librarians; university presses; commercial publishers

Implementation: Extensive and reusable digital collections are at the core of the humanities and
social science cyberinfrastructure. Scholars must be engaged in the development of these collections.
National centers with a focus on particular methods or disciplines can organize a certain amount of
scholar-driven digitization. Library organizations and libraries should sponsor discipline-based focus
groups to discuss priorities with respect to digitization. When priorities are established, these should
be relayed to the organizers of annual meetings on commercial and nonprofit partnerships, and they
should be considered in the distribution of grant funds by federal agencies and private foundations.
Funding to support the maintenance and coordination of standards will improve the reusability of
digital collections. The NEA, NEH, and IMLS should work together to promote collaboration and
skills development—through conferences, workshops, and /or grant programs—for the creation,
management, preservation, and presentation of reusable digital collections, objects, and products.

Finally, in light of these requirements and in order to realize the promise of cyberinfrastructure for research
and education, the Commission calls for specific investments—not just of money but also of leadership—
from scholars and scholarly societies; librarians, archivists, and curators; university provosts and university
presses; the commercial sector; government; and private foundations.



Introduction
What Is Cyberinfrastructure?

We need first to define our terms—especially the term that is most essential to this report: cyberinfrastructure.
The infrastructure of scholarship was built over centuries. It includes diverse collections of primary sources
in libraries, archives, and museums; the bibliographies, searching aids, citation systems, and concordances
that make that information retrievable; the standards that are embodied in cataloging and classification
systems; the journals and university presses that distribute the information; and the editors, librarians,
archivists, and curators who link the operation of this structure to the scholars who use it. All of these ele-
ments have extensions or analogues in cyberinfrastructure, at least in the cyberinfrastructure that is required
for humanities and social sciences.

The 2003 National Science Foundation report Revolutionizing Science and Engineering through Cyberinfrastruc-
ture (hereafter referred to as the “Atkins report,” after Dan Atkins, who chaired the committee that produced
it) described cyberinfrastructure as a “layer of enabling hardware, algorithms, software, communications,
institutions, and personnel” that lies between a layer of “base technologies . . . the integrated electro-optical
components of computation, storage, and communication” and a layer of “software programs, services,
instruments, data, information, knowledge, and social practices applicable to specific projects, disciplines,
and communities of practice.” In other words, for the Atkins report (and for this one), cyberinfrastructure is
more than a tangible network and means of storage in digitized form, and it is not only discipline-specific
software applications and project-specific data collections. It is also the more intangible layer of expertise
and the best practices, standards, tools, collections and collaborative environments that can be broadly shared
across communities of inquiry. “This layer,” as the Atkins report notes, “should provide an effective and effi-
cient platform for the empowerment of specific communities of researchers to innovate and eventually revo-
lutionize what they do, how they do it, and who participates.” As the NSF panel issuing that report further
noted, “if infrastructure is required for an industrial economy, then we could say that cyberinfrastructure is
required for a knowledge economy.”

One characteristic of infrastructure is that it is deeply embedded in the way we do our work. When it works
efficiently, it is invisible: we use it without really thinking about it. When we drive a car, we rely on an infra-
structure that includes physical systems of minor and major roads; societal and governmental systems for
licensing drivers, setting speed limits, and codifying driver conduct; and economic systems of license fees
and gasoline taxes to maintain and expand the roads. The technical and societal systems that make up cyber-
infrastructure will need to support the entire range of research goals, legal requirements, and objects of
attention for the natural sciences, social sciences, and humanities.

Infrastructure becomes an installed base on which other things are built. Because it is extensive and expensive,
infrastructure tends to be built incrementally, not all at once nor everywhere at once.? In the humanities and
social sciences, we have been building extensive and widely used collections—digital libraries—over the last
fifteen years or more, and we have been developing standards for expressing, exchanging, and preserving
these collections. Now it is time to build the tools that will enable new learning and teaching and to develop
new audiences who can benefit from this scholarship.

*Susan Leigh Star and Karen Ruhleder, “Steps toward an Ecology of Infrastructure,” Information Systems Research 7.1 (1999): 111-34.
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What Are the Humanities and Social Sciences?

One definition of the humanities is provided in the National Foundation on the Arts and the Humanities
Act’ of 1965:

The term “humanities” includes, but is not limited to, the study of the following: language, both
modern and classical; linguistics; literature; history; jurisprudence; philosophy; archaeology; compar-
ative religion; ethics; the history, criticism and theory of the arts; those aspects of social sciences
which have humanistic content and employ humanistic methods; and the study and application of
the humanities to the human environment with particular attention to reflecting our diverse heritage,
traditions, and history and to the relevance of the humanities to the current conditions of national
life.

The social sciences, as they are understood in this report, are actually more difficult to define. The American
Council of Learned Societies represents “interpretive” social sciences, that is, social sciences that are more
qualitative than quantitative in their methods. But the Commission is not interested in staking out territory,
nor does it seem necessary that there should be a one-to-one correspondence between disciplines and com-
missions or their reports: indeed, the twenty-seven reports on cyberinfrastructure currently listed on the NSF
Web page devoted to “Cyberinfrastructure and Its Impacts”* make clear that the blurring of these boundaries
is one of the characteristics of cyberinfrastructure. If the emerging cyberinfrastructure is to support creativity,
inquiry, and the broadest increase of knowledge, it must include the contributions of the humanities and the
interpretive social sciences.

What Is Digital Scholarship?

In recent practice, "digital scholarship" has meant several related things:

a) Building a digital collection of information for further study and analysis

b) Creating appropriate tools for collection-building

c) Creating appropriate tools for the analysis and study of collections

d) Using digital collections and analytical tools to generate new intellectual products

e) Creating authoring tools for these new intellectual products, either in traditional forms or in digital
form

Humanities and social science research has always required collections of appropriate information, and
throughout history, scholars have often been the ones to assemble those collections, as part of their scholar-
ship. Moreover, scholars have been building tools since the first index, the first concordance, the first scholar-
ly edition. So, while it is reasonable to regard (d) as the core meaning and ultimate objective of “digital schol-
arship,” it is also important to recognize that in the early digital era, leadership may well consist of collec-
tion-building or tool-building. In addition, tool-building is dependent on the existence of collections, and
both collections and tools get better and more general as there is more use of digital information. If we hope
to see new intellectual products, we should give high priority to building tools and collections. Finally, it is
worth noting that although (a), (b), (c), and (e) require a great deal of cooperation, it is still imaginable that
(d) can be the work of a single individual.

*National Endowment for the Arts http:/ /arts.endow.gov/about/Legislation/Legislation.html.
“‘National Science Foundation http:/ /www.nsf.gov/od/oci/reports.jsp.
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What Are the Distinctive Needs and Contributions of the Humanities and Social
Sciences in Cyberinfrastructure?

In the National Foundation on the Arts and Humanities Act of 1965—the legislation that created the
National Endowment for the Humanities—two of the leading arguments presented for the act are:

(3) An advanced civilization must not limit its efforts to science and technology alone, but must give
full value and support to the other great branches of scholarly and cultural activity in order to
achieve a better understanding of the past, a better analysis of the present, and a better view of the
future.

(4) Democracy demands wisdom and vision in its citizens. It must therefore foster and support a
form of education, and access to the arts and the humanities, designed to make people of all back-
grounds and wherever located masters of their technology and not its unthinking servants.’

Both of these arguments remain true as we enter into an “advanced civilization” that depends on technology
for the daily business of the culture as well as for its education and its research. The humanities and the
social sciences are critical players in the development of cyberinfrastructure because they deal with the
intractability, the rich ambiguity, and the magnificent complexity that is the human experience.

In the Atkins report, cyberinfrastructure consists of

¢ grids of computational centers;

e comprehensive libraries of digital objects;
e well-curated collections of scientific data;
¢ online instruments and vast sensor arrays;
e convenient software toolkits.

Humanities scholars and social scientists will require similar facilities but, obviously, not exactly the same
ones: “grids of computational centers” are needed in the humanities and social sciences, but they will have
to be staffed with different kinds of subject-area experts; comprehensive and well-curated libraries of digital
objects will certainly be needed, but the objects themselves will be different from those used in the sciences;
software toolkits for projects involving data-mining and data-visualization could be shared across the sci-
ences, humanities, and social sciences, but only up to the point where the nature of the data begins to shape
the nature of the tools. Science and engineering have made great strides in using information technology to
understand and shape the world around us. This report is focused on how these same technologies could
help advance the study and interpretation of the vastly more messy and idiosyncratic realm of human expe-
rience.

We have remarkable opportunities to bring new analytic and interpretive power to bear on the materials and
the methods of the humanities and the social sciences: by so doing, we can advance our understanding of
human cultures past, present, and future. In the process, however, scholars, librarians, publishers, and uni-
versities will also have to re-examine their own academic culture, rethinking its outward forms, its estab-
lished practices, and its apparent assumptions.

*National Endowment for the Humanities http:/ /www.neh.gov/nehat40/founding/legislation.html.
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The case for why and how to seize this opportunity is presented in the following chapters. Chapter 1 articu-
lates a vision for the future of the humanities and social sciences. Chapter 2 highlights some of the funda-
mental constraints that could limit our ability to achieve that vision. Chapter 3 presents a framework for
making the changes needed to overcome those constraints and for undertaking the online integration of the

cultural record.



Chapter 1:

Possibilities
A Grand Challenge for the Humanities and Social Sciences

In the 1970s experimental networks emerged from the university and were, at first gingerly, picked up by the
general public. At this stage the most interesting applications for these networks came out of the university
world: the Ethernet protocol was developed in Robert Metcalfe's (initially unsuccessful) Harvard dissertation
(1973); twenty years later, in April 1993, Mosaic—the first graphical Web browser, from which are descended
all other browsers that we use today—was released from the National Center for Supercomputing
Applications (NCSA) at the University of Illinois, Urbana-Champaign. In the next year, Web traffic grew at
an annual rate of 341,634%.° By 2004, just about a decade after Mosaic, the networks had become completely
public in nature, and they are now thoroughly naturalized by the public. According to the Pew Internet &
American Life Project, more than 60% of Americans are online:

On a typical day at the end of 2004, some 70 million American adults logged onto the Internet to use
email, get news, access government information, check out health and medical information, partici-
pate in auctions, book travel reservations, research their genealogy, gamble, seek out romantic part-
ners and engage in countless other activities. That represents a 37% increase from the 52 million
adults who were online on an average day in 2000 when the Pew Internet & American Life Project
began its study of online life. . . . The Web has become the “new normal” in the American way of life;
those who don't go online constitute an ever-shrinking minority.

By 2005, the Pew Survey reports, the percentage of American adults online had increased—in one year—
from 60% to 73%.” But it is teenagers (12-17) who have the highest share of Internet participation (87% are
online): they regard e-mail as “something for 'old people,” and they have “embraced the online applications
that enable communicative, creative, and social uses. [They] are significantly more likely than older users to
send and receive instant messages, play online games, create blogs, download music, and search for school
information.”®

The challenge for scholars and teachers is to ensure that they engage this outpouring of creative energy, seize
this openness to learning, and lead rather than follow in the design of this new cultural infrastructure. And,
in fact, over the last fifty years, a small but growing number of scholars in the humanities and social sciences
have been using digital tools and technologies with increasing sophistication and innovation, transforming
their practices of collaboration and communication. Some have been true media pioneers, testing the limits
of the systems, policies, and funding sources that support digital scholarship. These digital groundbreakers
have provided breathtaking views into what could be achieved with a more robust humanities and social sci-
ence cyberinfrastructure. What new heights would be reached if a leveraged, coordinated investment, as out-
lined in this report, were undertaken?

‘Hobbes' Internet Timeline v8.0 http:/ / www.zakon.org/robert/internet/timeline/ .
"http:/ /www.pewinternet.org / pdfs/Internet_Status_2005.pdf.
shttp:/ / www.pewinternet.org/ pdfs/ PIP_Generations_Memo.pdf.
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Were such an infrastructure available, scholars would not be the only beneficiaries: everyone online could
explore connections within a cultural record that is now scattered across libraries, archives, museums, gal-
leries, and private collections around the world, under varying conditions of stability and accessibility. A bet-
ter understanding of ourselves, our world, and our past would result, as well as a richer framework for
learning and scholarship.

In spite of high-profile efforts such as Google Book Search,” most of the human record has not yet been digi-
tized, nor is it likely to be for some time to come. For the humanities and social sciences, then, an effective
cyberinfrastructure will have to support the computer-assisted use of both physical and digital resources,
and it will have to enable communication and collaboration using a range of digital surrogates for physical
artifacts; in fact, it will have to embody an understanding of the continuity between digital and physical,
rather than promoting the notion that the two are distinct from or opposed to one another. A cyberinfrastruc-
ture for humanities and social sciences must encourage interactions between the expert and the amateur, the
creative artist and the scholar, the teacher and the student. It is not just the collection of data—digital or oth-
erwise—that matters: at least as important is the activity that goes on around it, contributes to it, and eventu-
ally integrates with it.

Creating such an infrastructure is a grand challenge for the humanities and social sciences, and indeed for
the academy, the nation, and the world, because a digitized cultural heritage is not limited by or contained
within disciplinary boundaries, individual institutions, or national borders. The resources that make up our
cultural record are often found far from the site of their creation and use, carried off as spoils of war, relocat-
ed to museum exhibitions or storage, or hidden away in private collections. We now have an opportunity to
create an integrated digital representation of the cultural record, connecting its disparate parts and making
the resulting whole more available to one and all, over the network.

Creating this integrated, networked cultural record will require intensive collaboration among scholars as
well as cooperation with librarians, curators, and archivists; the involvement of experts in the sciences, law,
business, and entertainment; and active participation from and endorsement by the general public. Enabling
anything like seamless access to the cultural record will require developing tools to navigate among vast cat-
alogs of born-digital and digitized materials, as well as the records of physical materials: it will also require
addressing daunting problems in digital preservation, copyright, and economic sustainability. The return on
this investment will be a humanities and social science cyberinfrastructure that will allow new questions to
be asked, new patterns and relations to be discerned, and deep structures in language, society, and culture to
be exposed and explored.

Librarians, curators, archivists, and the private sector are already joining forces with the objective of creating
universal access to knowledge anywhere and everywhere. The Open Content Alliance has shown that com-
mercial, nonprofit, and university content creators can cooperate in powerful ways to increase open access to
cultural resources. Google has as its stated mission “to organize the world's information and make it univer-
sally accessible and useful”—albeit not on open-access terms. From a technical perspective, Google Book
Search has shown that we can digitize collections of millions of books, although it needs to be acknowledged
that even those millions of books constitute only a tiny fraction of the cultural record that exists in archives,
museums of all types, and rare book collections as well as, of course, in music, visual arts, maps, photogra-
phy, movies, radio, television, video games, and other forms of new media.

°http:/ /books.google.com/intl/en/googlebooks/about.html.
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Librarians speak increasingly today of building the “global digital library,” while museum curators talk of
“heading toward a kind of digital global museum”; archivists have been experimenting with virtual finding
aids that provide unified online access to records that are physically dispersed.” Yet the digital medium is
compelling and effective not just because it integrates materials otherwise divided in space and time, but
also because it integrates these various genres in ways that make it possible to extend study relatively seam-
lessly across them. Every day, these nontextual materials proliferate faster than does text, and every day, they
grow in importance to fields throughout the humanities and social sciences. Our communications environ-
ment already includes not just text but still and moving images, audio files, and social interactivity forums,
making it imperative that the humanities and social sciences be included in the process of designing cyberin-
frastructure.

As the Internet becomes home to more of our cultural heritage, the issues of access, management, and
preservation become ever more critical. In their study “How Much Information,” Peter Lyman and Hal R.
Varian have tracked the steadily increasing amounts of information produced each year, in all media. In
2003, analyzing chiefly 2002 data, they estimated production of 300 terabytes (TB) of print, 25TB of movies,
375,000TB of digital photography, 987TB of radio, 8,000TB of television, 58TB of audio CDs—and their esti-
mates do not include software (such as video games) or materials originally produced for the Web, or more
ephemeral forms of digital information such as phone calls or instant messaging." A Wall Street Journal article
in late 2005 described the effort that the National Archives and Records Administration is making to manage
the digital output of the federal government: from President George W. Bush's administration, the expected
volume of e-mail alone is estimated to be more than 100 million messages."

The challenge is indeed grand in scale; hence, now is the time for ambitious thinking about what advances in
information technology and communications networks have to offer the humanities and social sciences, and,
in turn, how such advances can ultimately serve the public.

Decades of Accelerating Change

The recent transition to an Internet culture is documented by a series of surveys and reports by the American
Council of Learned Societies (ACLS) and the Research Libraries Group (RLG). In the mid-1980s, the ACLS
surveyed almost four thousand scholars in the humanities and social sciences to learn what they “think
about a wide range of issues of greatest concern to their careers, their disciplines, and higher education in
general.” The survey's first finding was the “rapid increase in computer use.” “In 1980,” the report notes,
only “about 2 percent of all respondents either owned a computer or had one on loan for their exclusive
use.” But by 1985, it observes with obvious excitement, “the number was 45 percent, most of whom used it
not only for routine word processing but for other purposes as well.” Those “other purposes” were, howev-
er, clearly minority pursuits. Only about one in five scholars reported using online library catalogs or data-
bases; only one in ten used e-mail; just 7 percent (most of them in classics or linguistics) said that they had
used a computer for “theme, text, semantic, or language analysis.”"

“See Deanna Marcum, “The Sum of the Parts: Turning Digital Library Initiatives into a Great Whole,” keynote address to the Joint Conference on Digital Libraries,
Denver, Colorado (8 June 2005); and Ben Williams, lead librarian at the Field Museum, quoted in James Gorman, “In Virtual Museums, An Archive of the World,”
New York Times, 12 Jan. 2003.

"Peter Lyman and Hal R. Varian, "How Much Information" (2003) http:/ / www.sims.berkeley.edu /how-much-info-2003.

2Anne Marie Squeo, “Oh, Has Uncle Sam Got Mail: As Digital Documents Pile Up, The National Archives Worries about Technical Obsolescence.” Wall Street Journal,
29 Dec. 2005.

“Herbert Charles Morton, Anne J. Price, and Robert Cameron Mitchell, The ACLS Survey of Scholars: Final Report of Views on Publications, Computers, and Libraries
(Lanham, MD: University Press of America, 1989).
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In 1988 RLG published a detailed assessment of information needs in the humanities and social sciences."
The responses of the humanists interviewed were consistent across disciplines: they wanted more machine-
readable catalogs, indexes, and other finding aids. There was little interest in making full texts available in
digital form, partly because the technology was new and untested, but also because scholars were accus-
tomed to the informal, book-based, and often serendipitous browsing methods of research that had been fun-
damental to humanities scholarship for centuries. Image databases for two- and three-dimensional objects
were largely beyond the capacities of the technology—and the budgets—of the time.

The RLG report showed the social sciences to be more dependent on technology than were the humanities;
almost every social science discipline in 1988 had a trusted machine-readable index associated with scholar-
ship and research in the relevant academic fields. The social sciences were interested in the availability of
electronic databases and datasets for research support; for example, the census and Inter-University
Consortium for Political and Social Research (ICPSR) materials were already well established in several disci-
plines. Scholars in the social sciences also expressed interest in using technology to improve access to confer-
ence papers, unpublished research, and technical reports.

In 1997 the ACLS issued a study focusing on information technology in the humanities.”” Published fewer
than ten years after the RLG report, it revealed greater acceptance of technology in the humanities, greater
technical knowledge, and a belief that information technology could enrich and influence research. Its chief
recommendations included a call for a national strategy for digitizing texts, images, sound, and other media
pertinent to the cultural heritage as well as for coordinated large-scale projects to effect this digitization;
more pervasive technical standards; greater attention to the challenges of preservation of digital information
over time; and a need to promote within the universities a more hospitable environment for computer-sup-
ported arts and humanities.

The findings and recommendations of the 1988 RLG report seemed almost quaint to those scholars inter-
viewed less than a decade later, underscoring revolutionary advances in information technology now taken
for granted. Almost every scholar regards a computer as basic equipment. Information is increasingly created
and delivered in electronic form. E-mail and instant messaging have broadened circles of communication
and increased the amount and, arguably, the quality of debate among dispersed scholarly communities.
These changes were the result of the availability and usefulness of first-generation cyberinfrastructure.

Networked access to information sources in the humanities and social sciences has increased dramatically in
recent years, largely because of the widespread adoption of the Web as a kind of first-generation, all-purpose
cyberinfrastructure. Through the Web, Project MUSE" offers more than 300 online, full-text contemporary
journals in the humanities, arts, and social sciences. The journals can be searched by keywords, and the read-
er can follow links to relevant footnotes and other related journal articles. JSTOR" (an abbreviated designa-
tion for Journal Storage) is a large archive of older publications, some extending back a hundred years.
Currently JSTOR contains 641 journals from 394 publishers, with more than twenty-one million pages.
Another project, ARTStor,* modeled on JSTOR, focuses on art images drawn from many time periods and
cultures. ARTStor holds hundreds of thousands of images contributed by museums, archeological teams,
and photo archives, as well as tools and indexes that facilitate productive use of this vast collection. InteLex
Past Masters"is a large dataset of full texts, usually in the form of complete works of major thinkers in the
social sciences—particularly economics, political thought and theory, and sociology. Social scientists and stu-
dents often turn to this Web site for trusted editions of, for example, Charles Darwin, Herbert Spencer, or

“Constance Gould, Information Needs in the Humanities: An Assessment (Mountain View, CA: Research Libraries Group, 1988).

Pamela Pavliscak, Seamus Ross, and Charles Henry, “Information Technology in Humanities Scholarship: Achievements, Prospects, and Challenges—The United
States Focus.”(New York: American Council of Learned Societies, 1997). ACLS Occasional Paper No. 37 http:/ / www.acls.org / op37.htm.

Johns Hopkins University http:/ /muse jhu.edu/.

Vhttp:/ /www.jstor.org/.

http:/ /www.artstor.org/ .

http:/ /library.nlx.com/.
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Adam Smith. For authors who wrote in languages other than English, an English translation is provided.
Cog-prints® is often the first place scholars go for information pertinent to the study of cognition: psycholo-
gy, anthropology, and other social sciences that include elements of cognitive study are represented by a
wealth of digitized research.

Cultural Infrastructure and the Public

In 1990 the World Wide Web was just an idea—or, more specifically, a proposal entitled “Information
Management”* being circulated by Tim Berners-Lee at CERN (Conseil Européen pour la recherché

nucléaire / European Organization for Nuclear Research). In 1993 there were two hundred known Web
servers.” Ten years later, in 2003, there were forty million servers, and in 2006, that number has doubled to
more than eighty million servers hosting billions of Web pages.” For many people, access to the Internet and
its resources is now indispensable, but it is more than a place where people shop, seek information, or find
entertainment. According to the Pew Internet & American Life Project study,* the Internet “creates new
online town squares” and “enhances the relationship of citizens to their government.”

Putting the historical record online opens it to people who rarely have had such access before. For example,
the Library of Congress allows high-school students into its reading rooms only under special circumstances,
but any student may enter its American Memory site” to view the virtual archive on the same terms of access
as the most senior historian or member of Congress. If digitized properly, many online texts and images are
accessible to those with visual impairments or other disabilities through screen readers and other supportive
technologies.

Digital collections also allow for juxtapositions of works that are held in disparate physical collections. For
example, the William Blake Archive* not only makes the works of Blake available to the general public but
also allows users to juxtapose and compare works that are physically housed in libraries, museums, and art
galleries around the world.

This remarkable connectivity has brought scholars into broader communication with nonscholarly audi-
ences, as well. Humanists and social scientists now routinely hear from students and members of the general
public who have found their e-mail addresses and have questions. Scholars who have created Web sites
based on their work are often pleasantly surprised that their work has found entirely new audiences—or,
rather, that new audiences have found that work. Nonacademic users of the University of North Carolina's
archival Web site Documenting the American South? speak eloquently of feeling “privileged to have access
to these primary sources, as if they had entered an inner sanctum where they did not fully belong,” reports
former university librarian Joe Hewitt.”

Still, access is far from universal. Those who use freely accessible resources will find materials published
before World War I more plentiful than newer materials, owing to copyright limitations. Scholars and mem-
bers of the public who are not affiliated with research universities will find that access to a significant num-
ber of resources is by subscription only, and that subscription is priced at a level that only institutions can

“Cognitive Sciences Eprint Archive http:/ / cogprints.org/.

“Tim Berners-Lee http:/ /www.w3.org/History /1989 / proposal.html.

Zhttp:/ / www.w3.org /History.html.

“Netcraft, “April 2006 Web Server Survey” http:/ /news.netcraft.com/archives/2006/04/06/april_2006_web_server_survey.html.

#Pew Internet & American Life Project, “Internet: The Mainstreaming of Online Life” http:/ /www.pewinternet.org/pdfs/Internet_Status_2005.pdf.
BLibrary of Congress, American Memory http:/ /memory.loc.gov/ammem/index.html.

*Library of Congress http:/ / www.blakearchive.org/blake/.

Zhttp:/ / docsouth.unc.edu/.

*http:/ / docsouth.unc.edu/about/jahewitt.html
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afford. One independent scholar of history and respondent to a survey on use of digital resources (conducted
in the course of the Commission's work by the Center for History and New Media), speaks for many when
she says:

I am an independent scholar [and] so do not have the kind of access to facilities that academics do. A
research associateship at the Five College Women's Studies Research Center allows me the access via
Mount Holyoke College, [but] only during the term of the association. So yes, there are problems for
those of us not attached to a subscribing institution.

In addition to digitizing materials, projects to collect and preserve born-digital content are critically impor-
tant. In 1994, for example, film director Steven Spielberg established Survivors of the Shoah Foundation, with
a mission to videotape and preserve the testimonies of Holocaust survivors and witnesses. Today the USC
Shoah Foundation Institute's Visual History Archive”at the University of Southern California has collected
more than fifty-two thousand eyewitness testimonies in fifty-six countries and thirty-two languages, all of
which are extensively indexed so that sophisticated searching in the archive can be easily conducted by any-
one via the Internet. In 1996 The Internet Archive®was founded with the purpose of offering permanent
access for researchers, historians, and scholars to historical collections that exist in digital format.

Seeing in New Ways

Evolving technologies not only provide unprecedented access to a variety of cultural artifacts but also make
it possible to see these artifacts in completely new ways. Thanks to high-end digital imaging, we can exam-
ine and compare ancient cuneiform inscriptions with new precision and clarity.” We can see the much-dam-
aged manuscript of Beowulf in a way that renders the text more legible than the original, and we can “peel
back” successive conservation treatments to see how the varying states of the artifact over time have influ-
enced interpretation. Other ambitious and comprehensive editing projects reproduce the complex genealo-
gy of a medieval text” or recreate the many sources and states of the works produced across an entire lifetime
by an influential nineteenth-century author working in the age of print.* Three-dimensional modeling makes
it possible to recreate Roman forums,” medieval cathedrals,®and Victorian exhibitions.” These models may
provide more than just a sense of place for the user—in the process of building the model, scholars often
learn surprising new things about how the originals must have been constructed.

Digital video reformats fragile film and thus gives us access to rare footage of dance performances from the
early decades of the last century.® Mapping technology allows us to understand the rapid spread of religious
hysteria in the Massachusetts Bay Colony during the seventeenth century® or to observe the evolution of the
built and natural environment around Boston's Back Bay over two centuries.” The Valley of the Shadow proj-
ect contains extensive records in the form of digitized diaries, letters, newspapers, statistical records, and
photographs and other images of the period leading up to and following the Civil War; it also has animated
maps of battles that visually reconstruct troop movements, points of battle engagement, and other data

drawn from army and navy records of the time.*

“http:/ / www.usc.edu/schools/ college/vhi/.
“http:/ /www.archive.org/index.php.
*'University of California, Los Angeles, and Max Planck Institute, Cuneiform Digital Library Initiative (2005) http:/ / cdli.ucla.edu/; InscriptiFact and University of
Southern California, West Semitic Research (2004) http:/ /www.inscriptifact.com/; Johns Hopkins University, Digital Hammurabi (2006)
http:/ /www.jhu.edu/digitalhammurabi /.
“British Library, The Electronic Beowulf (2003) http:/ /www.uky.edu/ ~kiernan/eBeowulf/ guide.htm.
®University of Virginia, The Piers Plowman Electronic Archive (2005) http:/ /jefferson.village.virginia.edu/seenet/piers/.
*University of Virginia, Institute for Advanced Technology in the Humanities, The Rossetti Archive (2005) http:/ / www.rossettiarchive.org/.
“University of California, Los Angeles, Cultural Virtual Reality Lab (2005) http:/ /www.cvrlab.org/.
*University of Virginia, Institute for Advanced Technology in the Humanities, Salisbury Project, Cathedral Model (2005)
http:/ /wwwa3.iath.virginia.edu/salisbury /model/index.html.
¥University of Virginia, Institute for Advanced Technology in the Humanities, The Crystal Palace (2005) http:/ / www.iath.virginia.edu/london/model/.
*See, e.g., the Library of Congress's American Memory site's List of Variety Stage Films http:/ /www.memory.loc.gov/ammem /vshtml/vsfmlst.html.
*University of Virginia, The Salem Witch Trials (2005) http:/ / etext.virginia.edu/salem /witchcraft/ home.html.
““University of Virginia, Institute for Advanced Technology in the Humanities, Evolutionary Infrastructure (2005) http:/ /www3.iath.virginia.edu/backbay /.
“University of Virginia, The Valley of the Shadow (2005) http:/ / valley.vedh.virginia.edu/.
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These and other digital projects show how digital technology can offer us new ways of seeing art, new ways
of bearing witness to history, new ways of hearing and remembering human languages, new ways of read-
ing texts, ancient and modern. With some extension, the same infrastructure used for such projects can also
allow us to work in collaboration with distant colleagues who provide complementary expertise, and whom
we may meet face-to-face only rarely. And all of this is about access: access to colleagues; or access through
digital representations to distant, damaged, or disappeared physical artifacts; or intellectual access to the
meaning or significance of these artifacts.

Working in New Ways

In the last decade, users of the Web have gained unprecedented access to pre-twentieth-century cultural
materials, but the real promise of our digital collections has yet to be realized. There is still a long way to go
before we achieve even basic access to primary sources that will allow scholars and public researchers to
work in new ways. A survey of special collections that was conducted by the Association of Research
Libraries in 1998 found that the uncataloged backlog of manuscript collections represented one-third of
repository holdings. A similar survey conducted in 2003-2004 showed that 34% of archives and manuscript
repositories have at least half of their holdings unprocessed; 60% have at least one-third of their collections
unprocessed.”

Users of these massive aggregations of text, image, video, sound, and metadata will want tools that support
and enable discovery, visualization, and analysis of patterns; tools that facilitate collaboration; an infrastruc-
ture for authorship that supports remixing, recontextualization, and commentary—in sum, tools that turn
access into insight and interpretation. Examples might include humanities text-mining (discussed more specifi-
cally below), as in the Nora project,”or works of seemingly more traditional scholarship that rely on digital
tools, such as Ed Ayers's book In the Presence of Mine Enemies (Norton, 2003), which unfolds a tale of the daily
life of ordinary people during the Civil War that could not have been researched and developed without
access to the gigabytes of digitized historical sources that constitute the Valley of the Shadow project.*

If the promise of cyberinfrastructure is to be realized, humanists and social scientists must take the lead in
directing the design and development of the tools their disciplines will use. We will require support systems
for that development: research centers that are national repositories of expertise, postdoctoral programs that
emphasize digital scholarship, and graduate programs that train the rising generation in the methods of digi-
tal research and scholarship.

What will those tools, customized for the humanities and social sciences, do? A general answer to that ques-
tion was offered to the Commission in its first public hearing by Michael Jensen, electronic publisher for the
National Academies Press: “Human interpretation is the heart of the humanities. . . . devising computer-
assisted ways for humans to interpret more effectively vast arrays of the human enterprise is the major chal-
lenge.” In practice, this means that tools for use with digital libraries will need to enable the user to find pat-
terns of significance (heuristics) in very large collections of information, across many different types of data,
and then interpret those patterns (hermeneutics). In the humanities and social sciences, heuristics and
hermeneutics are core activities.

In the world at large, the activity of discovering and interpreting patterns in large collections of digital infor-
mation is called data-mining (or sometimes, when it is confined to text, text-mining), but data-mining is only

““Unprocessed” and “uncataloged” mean that no online catalog entries exist, nor are there in-house catalogs, indexes, or finding aids. Mark A. Greene and Dennis
Meissner, “More Product, Less Process: Revamping Traditional Archival Processing,” American Archivist 68 (Fall/ Winter 2005): 208-63.

“http:/ /www.noraproject.org/.

“University of Virginia http:/ /valley.vedh.virginia.edu/.
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one investigative method, or class of methods, that might become more useful in the humanities and the
social sciences as we bring greater computing power to bear on larger and larger collections and more com-
plex research questions, often with outcomes in areas other than that for which the data was originally col-
lected. Beyond data-mining, there are many other ways of animating and exploring the integrated cultural
record. They include simulations that reverse-engineer historical events to understand what caused them
and how things might have turned out differently; game-play that allows us to tinker with the creation and
reception of works of art;* role-playing in social situations with autonomous agents, or using virtual worlds
to understand behavior in the real world.*

We can design the software tools, computer networks, digital libraries, archives, and museums that are need-
ed to assemble, preserve, and examine the human record in all of its “variety, complexity, incomprehensibili-
ty, and intractability,” as Henry Brady, Professor of Political Science and Public Policy and Director of The
Survey Research Center at the University of California, Berkeley, described it during his August 2004 testi-
mony to the Commission.” But many barriers stand between us and a future in which we might realize
something approaching the unification of the cultural record. Some of these barriers are technical, but the
more formidable ones are human and societal—whether legal, organizational, disciplinary, political, or eco-
nomic. Humanists and social scientists, being experts in human culture and social problems, should be well
trained to address these challenges, but they will need to begin with their own organizations, disciplines,
politics, and reward systems. The next chapter addresses these challenges.

“Applied Research in Patacriticism, IVANHOE (2005) http:/ / www.patacriticism.org/ivanhoe /.

“See, e.g., Joshua Epstein, Generative Social Science: Studies in Agent-Based Computational Modeling (Princeton: Princeton University Press, 2006), and Edward Castronova,
Synthetic Worlds: The Business and Culture of Online Games (Chicago: University of Chicago Press, 2005).

“http:/ /www.acls.org/ cyberinfrastructure / cyber_meeting_notes_august.htm#brady_summary.
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Chapter 2:

Challenges

The Commission has identified six key challenges that must be engaged if we intend to build a robust
cyberinfrastructure:

e The ephemeral nature of digital data

¢ The nature of humanities and social science data

e Copyright laws

e The conservative culture of scholarship

e Uncertainty about the future mechanisms, forms, and economics of scholarly publishing
and scholarly communication more generally

e Insufficient resources, will, and leadership to build cyberinfrastructure for the humanities and
social sciences

Ephemerality

The study of human cultures and creativity is founded on access to the records of the past. Preserving and
ensuring the authenticity of the artifacts and records of the past is one of the most valued functions of
libraries, archives, and museums—and yet we have only begun to learn how to do these things with the
political, economic, social, and cultural record of our increasingly digital civilization.* Digital data are notori-
ously fragile, short-lived, and easy to manipulate without leaving obvious evidence of fraud. Therefore, such
content is best preserved in trustworthy repositories, without which there will be critical breaks in the chain
of evidence. Although sites such as YouTube, Flickr, Facebook, and MySpace® have become popular for host-
ing digital collections, they are not repositories that ensure long-term access to the content. The rapid
turnover in digital hardware and software often leaves digital data marooned on media or in formats that
can no longer be accessed and that are highly susceptible to deterioration and loss. Preservation requires

the scrupulous management of data from the moment it enters a repository through the steps of validation,
storage, migration, and delivery to parties that have been authenticated and authorized to receive it. These
are complex technical procedures dependent on standards and protocols that work quickly and reliably.
Preservation was once an obscure backroom operation of interest chiefly to conservators and archivists:

it is now widely recognized as one of the most important elements of a functional and enduring cyberinfra-
structure.

The Nature of Humanities and Social Science Data

Digitizing the products of human culture and society poses intrinsic problems of complexity and scale. The
complexity of the record of human cultures—a record that is multilingual, historically specific, geographical-
ly dispersed, and often highly ambiguous in meaning—makes digitization difficult and expensive. Moreover,
a critical mass of information is often necessary for understanding both the context and the specifics of an

“For an overview of some of the preservation issues and literature, see Daniel J. Cohen and Roy Rosenzweig, “Preserving Digital History,” in Digital History: A Guide to
Gathering, Preserving, and Presenting the Past on the Web (Philadelphia: University of Pennsylvania Press, 2005) http:/ /chnm.gmu.edu/ digitalhistory / preserving/.
“YouTube http:/ /www.youtube.com/; Flickr http:/ /www.flickr.com/; Facebook http:/ / www.facebook.com/; MySpace http:/ /www.myspace.com/.
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artifact or event, and this may include large collections of multimedia content: images, text, moving images,
audio. Humanities scholars are often concerned with how meaning is created, communicated, manipulated,
and perceived. Recent trends in scholarship have broadened the sense of what falls within a given academic
discipline: for example, scholars who in the past might have worked only with texts now turn to architecture
and urban planning, art, music, video games, film and television, fashion illustrations, billboards, dance
videos, graffiti, and blogs.

The archive of the University of Southern California's USC Shoah Foundation Institute for Visual History
and Education® is a good example of the value of critical mass or functional completeness. The tale of what
happened to one or two families, in one or two villages, in one or two countries, during the Holocaust is
worth recording and disseminating. But we can gain far more knowledge from the record of some fifty-two
thousand testimonies. In history, art history, classics, or any other scholarly enterprise that benefits from a
comprehensive comparative approach, quantity can become quality.

The problems of digitizing cultural documents are multiplied when these documents have many audiences.
Within the social sciences and humanities, there can be numerous subject specialists who want access to the
same sources for different reasons. For example, the Roman de la Rose Project, a stunning digital collection
of the major illuminated manuscripts of the Roman de la Rose, a popular medieval literary work,” is used by
literary scholars, art historians, linguists, social historians, and preservation specialists, each of whom has a
different disciplinary perspective and vocabulary. Students and the general public often use such documents
as well, and since those audiences want further contextualization, the data or evidence itself needs to carry,
within itself, more self-description and more cues about the context in which it belongs.

Copyright

The framers of the U.S. Constitution sought to balance the rights of the creators of intellectual property and
the claims of the larger community. Article 1, Section 8, grants Congress the power to give “authors and
inventors the exclusive right to their respective writings and discoveries,” but it also specifies that such
rights be granted only “for limited terms” and with the purpose of promoting “the progress of science and
the useful arts.” Today, because of the scale of investment that is required in order to create a unified cultural
record online, the participation of commercial entities is essential, and yet many people (including most of
those from whom the Commission heard) believe that the balance has been upset and that the property
claims of rights holders are interfering with the promotion of intellectual and educational progress.

The most notable recent U.S. Supreme Court decision on copyright—Eldred v. Ashcroft (2003)—involved
someone who was seeking to disseminate works in the humanities to a broad public. Eric Eldred was the
organizer of the Eldritch Press Web site,” dedicated to providing, for free, works by nineteenth-century
authors such as Nathaniel Hawthorne. Eldred had wanted to add to his Web site Robert Frost's poetry collec-
tion New Hampshire, which was slated to pass into the public domain in 1998, but the Sonny Bono Copyright
Term Extension Act of 1998 (CTEA) halted his plans. Eldred sued to overturn CTEA on the grounds that its
twenty-year extension subverted the constitutional provision of “limited” copyright terms and did nothing
to promote new creativity. Eldred's case was heard and his argument was rejected by the Supreme Court.”
Unrestricted access to our cultural heritage in digital form currently ends in 1923: all of Hawthorne is up on
the Web, but most of F. Scott Fitzgerald is not. Copyright restrictions will limit the Library of Congress's
planned World Digital Library: because the project intends to digitize only material in the public domain, it
will have to exclude the great majority of cultural works of the twentieth century.

“http:/ / www.usc.edu/schools/ college / vhi/.

“Johns Hopkins University and the Pierpont Morgan Library, Roman de la Rose http:/ /rose.mse.jhu.edu/.
“http:/ / www.ibiblio.org/eldritch /

“See http:/ / www.legalaffairs.org /issues / March-April-2004 / story_lessig_marapr04.msp.
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Obtaining permission to digitize books, even if they are out of print, entails high transaction costs: it can be
difficult, if not impossible, to locate the current owners of copyrighted works.* It is equally frustrating that
many lesser-known creative and cultural works—not just books, but also photographs, drawings, films, and
other materials—from the 1920s and later years cannot be made available online simply because the rights
holders are difficult or impossible to find. Because recent copyright law has eliminated the requirement that
rights holders formally apply for renewal, the copyrights of these so-called orphan works are automatically
extended. Although such works often lack commercial value, the expense and difficulty of locating the rights
holders blocks their digitization. Most institutions want to avoid the risk of litigation should rights holders
surface after the works have been made broadly accessible. In January 2006 the U.S. Copyright Office issued
a report™on orphan works; hearings were held in the House and the Senate, and, as of this writing, it seems
likely that legislation will be introduced to remedy this situation.

Even more complex issues arise in providing access to unpublished works (manuscripts and letters, for
example), a category of particular importance to the humanities. Many sound recordings, too, are effectively
“protected” from being reproduced in the practice of scholarship until the latter half of the twenty-first
century, when any scholar now engaged in research is likely to be dead.”*

Current copyright laws not only keep most twentieth-century works from becoming available in digital form
but also threaten the preservation of born-digital works. Although the copyright code currently has several
important provisions that enable libraries and archives to make copies for preservation, these provisions are
threatened by the transition to digital distribution. Section 108 of the copyright code is one such provision. It
allows libraries and archives to duplicate works under copyright (in quantities specified by case law) to pre-
serve their intellectual content. This provision covers the right of libraries and archives to copy works from
one medium to another, such as brittle paper to microfilm or nitrate film to safety stock, and permits copying
to digital form for preservation purposes (not for access). Yet it is not clear that all the forms of copying need-
ed for secure digital archiving are allowable under the law.

The provisions of Section 108, created for the world of print, need to be recast for the age of digital replica-
tion. As the 1998 Digital Millennium Copyright Act (DMCA) demonstrates, when recasting copyright law, it
is important to consider unintended consequences. The DMCA lacks all of the fair use provisions outlined in
Section 107 of the Copyright Act”and criminalizes all efforts to circumvent devices that prevent duplication
of digital materials, including efforts made to copy electronic materials for preservation. Without such an
exception, the preservation of published electronic materials is seriously jeopardized, and the problem is
bound to escalate as more and more content is distributed digitally. The DMCA has also eroded the ability of
public libraries, and, indeed, of any library that is not exceptionally well funded, to serve its patrons in a dig-
ital age, while putting at risk many digital projects such as those described earlier. In other words, we could
become much worse off than we have been, historically, simply because existing law thwarts a reliable and
cost-effective means to preserve cultural content as a public service.”

*Denise Troll Covey, Acquiring Copyright Permission To Digitize and Provide Open Access to Books, October 2005, Digital Library Federation and Council on Library and
Information Resources. Persistent URL http:/ /purl.oclc.org/dlf/ trollcovey0509.

%U.S. Copyright Office http:/ /www.copyright.gov/orphan/.

*Most sound recordings issued before 1972 are protected until 2067. Before 1972, sound recordings were protected by varying state laws rather than by federal law. The
1976 Copyright Act exempted recorded sound from federal protection until 2047; this date was changed to 2067 with the passage of the 1998 Sonny Bono Copyright
Term Extension Act. The implications of these protections for preservation are explored in a recent report by June M. Besek, Copyright Issues Relevant to Digital
Preservation and Dissemination of Pre-1972 Commercial Sound Recordings by Libraries and Archives, December 2005, Council on Library and Information Resources and
Library of Congress http:/ /www.clir.org/pubs/abstract/ pub135abst.html.

¥Section 107 lists the purposes for which the reproduction of a particular work may be considered “fair,” such as criticism, comment, news reporting, teaching, scholar-
ship, and research. For a discussion of fair use, see Marjorie Heins and Tricia Beckles, Will Fair Use Survive? Free Expression in the Age of Copyright Control, 2005,
Brennan Center for Justice at the New York University School of Law http:/ / www.fepproject.org/ policyreports/ WillFairUseSurvive.pdf.

**For a concrete example of the effects that legal issues have on archiving efforts, see Jeff Ubois, “New Approaches to Television Archiving,” First Monday 10.3 (March
2005) http:/ / firstmonday.org/ issues/issue10_3/ubois/index.html.
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The Conservative Culture of Scholarship

In response to the Commission's invitation for public comment on the draft of this report, Dickie Selfe (direc-
tor of Michigan Technological University's Center for Computer-Assisted Language Instruction) observed
that the “challenge of cyberinfrastructure is primarily a challenge to our own academic cultures. This report
is an opportunity to admit to that challenge and to commit to cultural change.” The university is an ancient
institution, so it is not surprising that its culture is conservative, especially in the humanities—one of the old-
est faculties of the university. Robert Darnton, a prominent scholar of French history, remarked at the
Commission hearings that the structural elements of the academy have not changed, even though the world
has. A recent study of the state of online American literary scholarship identified several cultural features
among humanists that seem to militate against change.” Despite the demonstrated value of collaboration in
the sciences, there are relatively few formal digital communities and relatively few institutional platforms for
online collaboration in the humanities. In these disciplines, single-author work continues to dominate. Lone
scholars, the report remarked, are working in relative isolation, building their own content and tools, strug-
gling with their own intellectual property issues, and creating their own archiving solutions.

Many have contrasted this pattern to that found among technology-intensive sciences and engineering, in
which “large, multidisciplinary teams of researchers” work “in experimental development of large-scale,
engineered systems. The problems they address cannot be done on a small scale, for it is scale and hetero-
geneity that make them both useful and interesting.”®In contrast to this collaborative model, Stephen Brier,
Vice President for Information Technology and External Programs of the City University of New York, told
the Commission, “Humanists tend to be more focused on individual theorizing and communicating of ideas
and information about their disciplines. Technology is not seen as a necessary, let alone a required, tool for
collaboration in the humanities the way it is in the sciences.”

Most people the Commission interviewed expressed hope that an investment in cyberinfrastructure would
allow humanists and social scientists to “conduct new types of research in new ways.” To take advantage of
the technology, one must engage directly with it, and one must allow traditions of practice to be flexibly
influenced by it. One such tradition in the humanities is that of the “individual genius.” Nevertheless, many
of the examples cited in this report show us that humanists can be highly collaborative and that by working
in groups, they can sometimes address research questions of greater scope, scale, and complexity than any
individual—even a brilliant one—could address in isolation.

Culture, Value, and Communication
The European Commission’s Web site Knowledge Society® posits that:

Our society is now defined as the “Information Society”, a society in which low-cost information and
ICT [Information and Communication Technology] are in general use, or as the “Knowledge (-based)
Society”, to stress the fact that the most valuable asset is investment in intangible, human and social
capital and that the key factors are knowledge and creativity. This new society presents great oppor-
tunities: it can mean new employment possibilities, more fulfilling jobs, new tools for education and
training, easier access to public services, increased inclusion of disadvantaged people or regions.

»Martha Brogan, A Kaleidoscope of Digital American Literature (Washington, DC: Digital Library Federation and Council on Library and Information Resources, 2005).
“National Science Foundation, Knowledge Lost in Information: Report of the NSF Workshop on Research Directions for Digital Libraries (June 2003)

http:/ /www.sis.pitt.edu/ ~dlwkshop/report.pdf
“thttp:/ / ec.europa.eu/employment_social/ knowledge_society /index_en.htm.
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One of the strategic goals set for Europe by the European Council is “to become the most competitive and
dynamic knowledge-based economy in the world” by 2010.” Clearly, other developed nations understand
that economic growth is a function of knowledge and creativity, and that information is increasingly the core
asset held by companies, the key social good produced by governments, and the determining factor in indi-
vidual quality of life. In fact, the recent report Rising Above the Gathering Storm: Energizing and Employing
America for a Brighter Economic Future specifically calls for increased competitiveness in a knowledge
economy.”

A key component of the knowledge society is education, and education requires preservation of the record of
the past as well as ongoing scholarship and research. Education, scholarship, and research all require the
sharing of data and the communication of results. The system of scholarly communication includes scholars,
publishers, libraries, and readers. Readers receive work that is produced by scholars using resources made
available by publishers and held in or found through libraries. Scholars create value by doing research,
thinking, and writing. Publishers add value through peer review, editing, and design. Libraries add value by
collecting, organizing, and preserving scholarship, and, of course, by making it accessible. At least three
economies are at work in this system:

1. A prestige economy, primary for scholars and important but secondary for the other players

2. A market economy, primary for publishers, usually not very important to scholars, and important
but not primary for libraries

3. A subsidy economy, primary for libraries, which are subsidized by universities, less available to
publishers than it used to be, and more important to scholars than they generally know

It should be no surprise that a system that comprises three different economies is difficult to operate success-
fully. When it does work, it has a certain elegance: each party contributes from its own sense of mission, and
each gets paid in its own currency. The system has not always worked this way, though, and it may not con-
tinue to work this way much longer: at present, there seems to be general agreement that the system is bro-
ken, or breaking.*

Scholarship cannot exist without a system of scholarly communication: the cost of that system is a necessary
cost of doing academic business. One could say that every part of this system is subsidized—from faculty to
presses to libraries—and one could equally well say that every part operates under significant financial con-
straints. In the case of university-based publishers, institutional subsidy has declined in recent years, forcing
university presses to behave more like commercial entities.® If, however, we take a longer view of the infor-

mation life cycle in universities, revenue from sales may not be the best measure of the value of scholarship.
It may make more sense to conceive of scholarly communication as a public good than as a marketable com-
modity.

“The European Commission is the executive body of the European Union. The European Council is a meeting of the heads of state or government of the European
Union, and the President of the European Commission. See http:/ / en.wikipedia.org/wiki/European_Council
“National Academies Press (2006) http:/ / www.nap.edu/ catalog/11463.html
“For an in-depth look at the pressures faced in one part of the system, by scholarly publishers, see John B. Thompson, Books in the Digital Age (Cambridge: Polity Press,
2005). Concerning the pressures faced by scholars, the Modern Language Association (MLA) has appointed a Task Force on Evaluation of Scholarship for Tenure and
Promotion, which will complete its work this year and is expected to address how the tensions within the scholarly communication system are affecting junior faculty:
see http:/ /www.insidehighered.com/news/2005/12/30/tenure for summary information. For a library perspective, see the series of reports collected under the head-
ing “Managing Economic Challenges” at the Council on Library and Information Resources http:/ /www.clir.org/pubs/reports/ managing.html, or OCLC Online
Computer Library Center, Environmental Scan: Pattern Recognition (2003) http:/ /www.oclc.org/reports/escan/.
#According to Peter Givler's “University Press Publishing in the United States” http:/ /aaupnet.org/resources/upusa.html (fn. 14) (originally published in Scholarly
Publishing, ed. Richard E. Abel, Lyman W. Newlin, and Katina Stauch [New York: Wiley 2002]),
From 1988 to 1998, the average parent institution support among reporting presses declined from 10.4 percent of net sales to 6.3 percent, for a loss of 4.1
percent; during the same period, outside gifts and grants increased, as a percentage of net sales, by only 1.6 percent, for a net loss in non-publishing income
of 2.5 percent.
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The phrase “public good” often refers to the idea that there are good things—things of special social value—
that ought to be produced for free public use rather than as a marketable commodity.® Common examples of
public goods are national defense, vaccination programs, the GPS navigation system, dams, and public art.
Education is often spoken of in these terms, and although education is to some extent exclusive (or there
would not be systems of limited admissions), knowledge itself—as represented in scholarship and
research—is not. Thomas Jefferson put it most eloquently: “He who receives an idea from me, receives
instruction himself without lessening mine; as he who lights his taper at mine, receives light without darken-
ing me.”” Private goods are a clear contrast to this: if one person eats an apple, a second person cannot eat
the same apple; but one person can teach another how to spell apple without thereby losing that knowledge.
In the case of public goods, charging a price invariably reduces social welfare relative to what is possible.

On the other hand, although public goods can be extended to more users at or near zero cost, they can be
quite costly to produce in the first place. The case of digitally produced scholarship is an excellent example.
Economic theory tells us that we ought to charge nothing for it at the margin: we ought to give it away. On
the other hand, it tells us nothing about how to pay for its production or how much of it to produce. It does
tell us that markets will underproduce this kind of good, though, and it also tells us that, as a general matter,
the solution of public-goods problems requires collective action.

Collectively, then, we should act to support the system of scholarly communication as a public good—and
this collective action must be as broad as possible, including not only those universities with presses, but also
all universities with faculty, libraries, students, and public outreach. After all, the social value produced by
the system as a whole is enjoyed by all of these constituents.

In considering how best to organize the publishing side of scholarly communication, it will also be important
to be open to new business models. Received opinion and settled assumptions may be very costly, both in
terms of missed opportunities and in terms of unforeseen expenses. For example, defying conventional wis-
dom, the National Academies Press has for some time now been distributing the content of its monographs
free on the Web, and (thanks in part to a carefully thought-out strategy for doing that) it has seen its sales of
print increase dramatically.*®

By comparison with print, born-digital scholarship will be expensive for publishers to create and, over time,
even more expensive for libraries to maintain. Even considering these costs, however, owning and maintain-
ing digital collections locally or consortially, rather than renting access to them from commercial publishers,
is likely to be a cost-cutting strategy in the long run. If universities do not own the content they produce—if
they do not collect it, hold it, and preserve it—then commercial interests will certainly step in to do the job,
and they will do it on the basis of market demand rather than as a public good. If universities do collect, pre-
serve, and provide open access to the content they produce, and if everyone in the system of scholarly com-
munication understands that the goods being produced and shared are in fact public goods and not private
property, the remaining challenge will be to determine how much, and what, to produce.

“There is also an economic construct—not unrelated, but not the same—called a “pure public good.” This more abstract concept derives from the production and use of
a good, and it is worth noting that pure public goods (for example, air pollution) may not always be good things. The defining characteristic of a pure public good is
that one can add more consumers without diminishing the quantity of the good available to others. National defense, the system of contract law (as distinct from litiga-
tion itself), standards, and information are all examples of pure public goods. If, for the pure public good, the cost of adding another consumer approaches zero, then it
follows as a matter of economic efficiency that the market price ought to be zero, because to charge something for an item that costs nothing to produce at the margin is
to pass up possible value—the value of making someone better off while doing no harm.

“Thomas Jefferson, “To Isaac McPherson,” 13 Aug. 1813, in Writings of Thomas Jefferson, ed. H. A. Washington, vol. 6 (Washington, DC: Taylor & Maury, 1853-1854)
180-81.

“See Michael Jensen, “Presses Have Little to Fear From Google,” The Chronicle of Higher Education, Point of View, 51.44, back page, 7 July 2005
http:/ /www.nap.edu/ staff/ mjensen / chronicle07-07-05.html; and Michael Jensen, “Evolution, Intelligent Design, Climate Change, and the Scholarly Ecosystem,”
Illinois Association of College and Research Libraries (IACRL) Biannual Meeting, Bloomington-Normal, IL, March 30, 2006 http:/ /www.nap.edu/staff/mjensen/iacrl/.
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Such questions would normally be answered with reference to demand, and, indeed, one analysis of the “cri-
sis in scholarly publishing” is that it is a crisis of audience. Average univer