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Many reports in recent years have signaled the importance of creating a cyberinfrastructure to serve the new and varied needs of scholarship in the digital age. Much progress has already been made in building the technical components of this system, but less attention has been paid to what it is being built to do and whose needs it will serve. Before we get too far along with constructing the technical architecture, Christine Borgman believes, we should spend some time studying the modus operandi of scholars that this system is supposed to support. As she cautions early in her book, “Design decisions made today will determine whether the Internet of tomorrow enables imaginative new forms of scholarship and learning—or whether it simply reinforces today’s tasks, practices, laws, business models, and incentives” (p. 3). 

A significant part of this book is therefore devoted to understanding how scholars operated in the older print environment and how they now operate in the mixed print/digital environment and what the differences between the two can teach us about the demands that any cyberinfrastructure must meet. Chapter 8 on “Disciplines, Documents, and Data,” the longest chapter in the book at 48 pages, usefully maps out the differences among the sciences, social sciences, and humanities against the more general background provided by Chapter 7, “Building an Infrastructure for Information,” where aspects of the scholarly communication system common to all are examined, such as its organization into disciplines, the nature and challenges of interdisciplinary scholarship, the role of collaboration and social networks, various temporal characteristics of scholars’ use of publications, and the importance of “tacit knowledge.” Here again Borgman emphasizes that “to determine what infrastructure tools and services will be most useful, it is necessary to understand who the users are and how they conduct their research,” warning that “the later in the systems design process that problems are identified, the more difficult they are to correct” (p. 149).

For this reader, and probably for most people in scholarly publishing who will be familiar with much of what the author has to say about the system of scholarly communication as it has operated in the past and operates today, the most informative and revelatory parts of the book have to do with what the author terms the “data deluge.” We are all at least peripherally aware of the large-scale projects in astronomy, humane genome research, high-energy physics, and other scientific collaborations that produce massive amounts of data capable of being analyzed only with the aid of powerful supercomputers, and we have been exposed to the ways that data-intensive investigations have begun to transform the social sciences and even the humanities, as in the Valley of the Shadow project on the Civil War. What has not been evident to us hitherto, however, is how these developments might impact our own work as publishers and what role we might play in the future as these projects become ever more important to scholarship in their respective fields. Borgman’s book should be required reading for all scholarly publishers who need to begin thinking about how data relate to documents and how the two combine in the process of publication and the advance of knowledge.

Here are some of the developments Borgman asks us to consider: “The data deluge is affecting scholarship and learning in ways both subtle and profound. Producing great volumes of data is expensive, whether by scientific instruments or from national or international surveys. Larger teams of researchers are collaborating to produce these data sets. More funding agencies, journals, and conferences expect researchers to make their data available for others to mine. Sharing data is seen as a way to leverage investments in research, verify research findings, and accelerate the pace of research and development. In some fields, the data are coming to be viewed as an essential end product of research, comparable in value to journal articles or conference papers….Another trend is the blurring of the distinction between primary sources, generally viewed as unprocessed or unanalyzed data, and secondary sources that set data in context, such as papers, articles, and books. Data sets are being listed as scholarly publications in academic vitae and cited as bibliographic references in scholarly articles. Scholarly publications may contain embedded data sets, models, moving images, and sound files, and links to other documents, data sets, and objects. Systems to manage scholarly documents must accommodate much more than text, tables, and figures” (pp. 8-9).

The last part of this quote, in particular, hints at the challenges that face scholarly publishers as data evolve from being behind the scenes to becoming part of the end product of scholarship, fully integrated into the publishing process. This is both the blessing and the curse of electronic publishing: a blessing, because technology makes it now possible to incorporate all these disparate types of multimedia into a published work online; a curse, because this change vastly increases the need for scholarly publishers to have access to IT expertise and sophisticated computer systems to support such complex end products. It also raises anew the question of division of labor between libraries and presses or, looked at another way, the question of collaboration between these two historically independent agencies of the university. The “data deluge” not only makes life more difficult for publishers but vastly increases the challenges facing librarians, too, particularly with respect to key decisions they will need to make about how much of the full life cycle of scholarship they will feel obliged to capture initially, from early field notes and data gathering to completed book or article, and then to preserve over time; if preservation of books and journals poses enough problems of its own, preservation of vast quantities and disparate types of data magnifies the task immensely. 

Lest readers of this journal think the day for confronting these challenges still lies some distance in the future, the recent announcement of a collaboration among the libraries, presses, provosts, and IT divisions of the universities of Illinois, Michigan, and Penn State should show that the future is now: “A decade ago linking references (CrossRef) revolutionized scholarship.  Today, the scholarly community faces the grand challenge  

of building robust and resilient digital data frameworks for  preservation and access to the resources and products of the digital  age….  Linking data and documents will be  

among the great benefits of a distributed infrastructure for  scholarship, and although the initial national focus concentrates on  science and engineering disciplines, addressing the emerging needs of  the social science and humanities disciplines also present great  

challenges and great opportunities to enhance and advance scholarship  in these broad disciplines….The shift to digital data both enables and mandates a more active role  

for the domain scholars in the data publication and curation process.  Without their active involvement it will be too onerous to curate large amounts of data, and information that is important to the community but not to the individual researcher will be lost. We require a socio- technical infrastructure that will encourage scholars to properly annotate primary and secondary data they create and to capture data that are now discarded byproducts of their research. NSF’s DataNet program will fund the foundational steps to building a  

sustainable digital data preservation and access network.  By focusing  on the humanities and social sciences and on the data relating to the publications formally produced by our universities, this project will be at a scale more easily tackled by our library and university press staffs along with subject domain experts and information technologists  

and will result in an exemplar curated collection of digital content while building a community of users.”

Christine Borgman is to be congratulated for making the need for this kind of effort manifest, and her timely book can become part of the essential background reading for everyone involved in such projects in the years to come.

The book contains a very comprehensive bibliography spanning 52 pages, which is duplicated at the author’s web site for ease of use in linking directly to those resources that are available online. (The URL given for this page at the end of the Preface mistakenly omits the “www” prefix, however.) Borgman could have benefited from reading articles in this Journal, none of which are cited in her bibliography. For example, while acknowledging that publishers add value to scholars’ work, she could have learned a great deal more about the nature of this added value from reading articles that have appeared in the Journal, including mine about “The ‘Value Added’ in Editorial Acquisitions” (January 1999) about the nine different roles that acquiring editors play, which would have been a useful supplement to her section on “Author Roles and Functions” (pp. 69-73). And she might have learned more about copyright to avoid several mistakes, such as alleging that “business processes or sequences of data like the human genome now fall under the copyright law” (p. 107) or that “some publications that previously were in the public domain were brought back under copyright with the most recent term extension” (p. 108). Business processes and gene sequences can be patented, but not copyrighted; and it was Section 104(a), “Copyright in restored works,” added following the Uruguay Round Agreements Act of 1994, that restored copyright protection to certain foreign works, not the Sonny Bono Copyright Term Extension Act of 1998, which did not restore copyright protection to any works already in the public domain. It is also ironic that, for an author whose sympathies lie so clearly with the copyleft, the copyright notice in her book is as draconian as they come: “No part of this book may be reproduced in any form by any electronic or mechanical means (including photocopying, recording, or information storage and retrieval) without permission in writing from the publisher.” What happened to fair use?  This flaw, unlike the others noted in this paragraph, can be attributed to the publisher more than the author, of course. On the positive side, I can applaud them both for treating “data” as a plural noun.

