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Preface

In the nine years since the first edition of this book was published, there have
been enormous changes in the writing space offered by electronic technology.
Those changes are due almost entirely to the development of the World Wide
Web. When this book was first published, the World Wide Web was only
about a year old and was still limited largely to research centers and universi-
ties, following Tim Berners-Lee’s original vision of the Web as a space for sci-
entific publication and exchange. Like many others, I had no idea that the
Web would grow into a defining application for electronic communication.
As a global hypertext system, the Web has provided the most convincing evi-
dence of the computer’s potential to refashion the practice of writing. For
better or worse, the Web is hypertext for us today; all the earlier applications
of stand-alone hypertext seem experimental or provisional in comparison. It
seemed worthwhile to revise Writing Space to take the Web into account,
simply because much of what I had written was made obsolete by this phe-
nomenon.

If the Web has given us a definition of hypertext, it has also demonstrated
the growing importance of graphics, animation, video, and audio. It was the
explosion of multimedia forms on the Web and elsewhere that led me, indi-
rectly, to the major change of emphasis in this version. After writing the first
edition of Whiting Space, I became increasingly interested in the audiovisual
capabilities of digital technology. I realized that our culture was coming to
value the computer not only as writing technology, but also as a device for
presenting and manipulating sounds and images. Focusing on digital visual
technologies, such as computer games, virtual reality, and graphics on the
Web, my colleague Richard Grusin and I sought to explain the relationship
between these new media and such earlier visual media as photography,
film, and television. When we published Remediation, we did not include
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any extensive consideration of the relationship of print technology to new
media. This edition of Writing Space is meant to fill that gap: to show how
hypertext and other forms of electronic writing refashion or “remediate”
the forms and genres of print.

This edition is about 10,000 words shorter than the first, although cer-
tainly not because there is less to say about hypertext today. There is much
more to say, and there must now be dozens of books and thousands of articles
exploring the technical, economic, cultural, and aesthetic aspects of hyper-
text and the World Wide Web. Often I have been able to cite or summarize
these works rather than provide my own, less adequate discussion. On liter-
ary hypertext and hypertext theory, in particular, there are the works of Jane
Douglas (1988, 2000), Michael Joyce (1995, 2000), George Landow (1992,
1997), Richard Lanham (1993), Stuart Moulthrop (1989, 1991, 1992, 1994,
1997), Mark Bernstein (1998), and others, whom the reader will find repeat-
edly cited in the pages that follow.

Even prior to the success of the World Wide Web, some computer scien-
tists had turned their attention to hypertext. The ACM had even created a
special interest group, now called SIGLINK. In the 1980s and early 1990s,
the discipline gave us important theoretical and practical work on which I
have drawn. The practical systems included Hypercard, Notecards,
Aquanet, and SEPIA. On the theoretical side, Jacob Nielsen’s Hypertext and
Hypermedia (1990) became a key work for understanding the utility and us-
ability of hypertext applications. Frank Halasz and others developed the Dex-
ter model, which served as the classic formal description for linking strategies
for both hypertext and hypermedia. Many others have done foundational
work in user interface design, information retrieval, hypertextual annotation,
the creation of digital libraries, and so on, including John B. Smith and Ste-
phen Weiss (Smith & Weiss, 1988; Smith, Weiss, & Ferguson, 1989), Gary
Marchionini and Ben Schneiderman (1988), John Leggett (Leggett &
Schnase, 1994), and Cathy Marshall (1998). All of this work has contributed
to the maturation of hypertext as a computer technology.

I have also shortened this second edition by eliminating many prophetic
claims that either did not come true or were simply made irrelevant by the de-
velopment of hypertext in directions that I had not foreseen. I have revised
and pared back the historical materials. The development of the Web and
multimedia has foregrounded the relationship of word and image, so that the
history of the tension between verbal and visual representation seems more
important than ever. For that very reason, however, the history of phonetic
writing seems to me less relevant now than it did nine years ago. Digital
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technology is not now elaborating on phonetic writing in interesting ways.
Perhaps as speech recognition technology matures, the pendulum will
swing back. At present, however, it seems to me that the computer is not
leading to a new kind of orality, but rather to an increased emphasis on vi-
sual communication.

In this edition, | have made an effort to respond creatively to the criticism
of the first edition—in particular on the question of technological determin-
ism (see for example, Haas, 1996; Grusin, 1996). In the first edition, I often
seemed to portray the computer and earlier technologies of writing as auton-
omous agents. | seemed to be suggesting that these technologies themselves
could change the way we organized and expressed our literary and cultural
forms and even the way we think. In this respect I had fallen into a rhetoric,
which McLuhan, Ong, and others had pioneered and which remains popular.
I have tried to incorporate the insights of these critics (who have also and
more importantly criticized McLuhan and Ong themselves). In chapter 2 and
elsewhere, I acknowledge that writing technologies do not alter culture as if
from the outside, because they are themselves a part of our cultural dynamic.
They shape and are shaped by social and cultural forces. In chapter 2 and
elsewhere, I have depended on Haas (1996), Chartier (1994, 1995), Nunberg
(1996), Duguid (1996), Hesse (1996), Drucker (1994, 1995), and others to
explain the materiality of electronic writing. Electronic writing participates in
our material culture, as do handwriting and printing: electronic writing and
reading are physical and visual practices. And of course the World Wide Web
and information technology (IT) are now major sites of economic exchange.

I expect further criticism in one area at least, because I have continued in
this edition to use some terms interchangeably where others have made dis-
tinctions: electronic writing, digital writing, hypertext, and hypermedia.
There may be useful distinctions to be made here. Some prefer the term “digi-
tal writing” to “electronic writing,” on the grounds that the essence of these
new forms is their digital method of representation. Electronic devices are
used currently to embody the digital computer and, I think, will continue to
serve as the basis for digital writing far longer in the future than this book will
be read. Furthermore, the electronic components of digital writing are impor-
tant to their current cultural construction. At present, electronic (or digital)
writing describes a larger category than hypertext or hypermedia. Electronic
writing includes word processing, e-mail, listservs, chat rooms, and MUDs
and MOQOs, none of which have the node and link structure of classic hyper-
text. | have argued, however, that all electronic writing shares important
qualities with hypertext (flexibility, instability, interactivity), so that hyper-
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text, once again in the form of the World Wide Web, serves a paradigm for our
cultural experience with electronic writing. Hypermedia is multimedia hy-
pertext, in which the defining characteristic remains the linking of presenta-
tional elements.

In revising this book, as I have noted, I have depended on the published
work of many colleagues in literary hypertext and computer science, as the
references indicate. In addition to drawing on their printed and electronic
publications, I have also been privileged to know many, perhaps most, of the
important figures in the field. I have benefitted from attending their confer-
ence papers and from e-mail discussions and private conversations. Many of
them have shared with me their insights into and critiques of the first edition
of Writing Space, and they have helped to shape my vision and correct my er-
rors and excesses: They include Michael Joyce, Stuart Moulthrop, Nancy
Kaplan, Jane Douglas, George Landow, Espen Aarseth, Terry Harpold, Janet
Murray, Kate Hayles, and many other colleagues and students.

A final word regarding the reference system used in this edition. In addi-
tion to the standard references for printed works, included in parenthesis in
the APA reference form, I have referred to Web sites by including the URL
and (because Web site addresses can change arbitrarily) the date on which
this URL was referenced. I have also included some internal references to in-
dicate connections between various points in the text and to avoid repetition.
The marker (=> p. 23) following a sentence indicates that the reader can
find a related discussion on page 23. This is meant to be a printed version of a
hyperlink, which seems to me appropriate for a book on hypertext. Richard
Grusin and I first used the technique in Remediation. There is nothing radi-
cal about this technique of course, and it seems odd to me that a system of
internal references is not used more often in contemporary books.

Portions of chapter 4 were adapted from my article “Ekphrasis, Virtual Reality,
and the Future of Writing,” pp. 253-272, which appeared in The Future of the
Book, edited by Geoffrey Nunberg, © 1996, The Regents of the University of
California.

Portions of chapter 7 were adapted from “The Rhetoric of Interactive Fic-
tion,” which appeared on pp. 269-290 of Text and Textuality: Textual Instability,
Theory, and Interpretation, edited by Philip Cohen and published by Garland
Publishing in 1997.
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Introduction: Writing
in the Late Age of Print

THE LATE AGE OF PRINT

In a well-known passage in Victor Hugo’s Notre-Dame de Paris, 1482, the
priest Frollo sees in the invention of the printed book an end rather than a
beginning:

Opening the window of his cell, he pointed to the immense church of Notre
Dame, which, with its twin towers, stone walls, and monstrous cupola form-
ing a black silhouette against the starry sky, resembled an enormous
two-headed sphinx seated in the middle of the city. The archdeacon pon-
dered the giant edifice for a few moments in silence, then with a sigh he
stretched his right hand toward the printed book that lay open on his table
and his left hand toward Notre Dame and turned a sad eye from the book to
the church. “Alas!” he said, “This will destroy that” (Hugo, 1967, p. 197).

The priest remarked “Ceci tuera cela”: this book will destroy that build-
ing. He meant not only that printing and literacy would undermine the au-
thority of the church but also that “human thought ... would change its
mode of expression, that the principal idea of each generation would no
longer write itself with the same material and in the same way, that the book
of stone, so solid and durable, would give place to the book made of paper,
yet more solid and durable” (p. 199). The medieval cathedral crowded with
statues and stained glass was both a symbol of Christian authority and a re-
pository of medieval knowledge, moral knowledge about the world and the
human condition. The cathedral was a library to be read by the religious,
who walked through its aisles looking up at the scenes of the Bible, the im-

1
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ages of saints, allegorical figures of virtue and vice, and visions of heaven
and hell (Yates, 1966, p. 124). In fact, the printed book did not eradicate the
encyclopedia in stone; it did not even eradicate the medieval art of writing
by hand. People continued to contemplate their religious tradition in cathe-
drals, and they continued to communicate with pen and paper for many
purposes. However, printing did displace handwriting, in the sense that the
printed book became the most highly valued form of writing. Philosophers
and scientists of the later Renaissance used the medium of print to refashion
the medieval organization and expression of knowledge. As Elizabeth
Eisenstein has shown, the printing press has been perhaps the most impor-
tant tool of the modern scientist (1979, especially pp. 520-574).

Hugo himself lived in the heyday of what we might call “the industrial
age of print,” when writers and publishers were taking advantage of mecha-
nized presses to create mass-publication newspapers, magazines, and nov-
els. Hugo’s own popularity in France (like Dickens’ in England) was
evidence that such writers were reaching and defining a new audience. To-
day we are living in the late age of print. Word processing, databases, e-mail,
the World Wide Web, and computer graphics are displacing printed com-
munication for various purposes. In the 1980s, the computer and the
printed book still seemed to serve different spheres of communication.
Computers were well suited to scientific analysis and business data process-
ing and possibly to forms of ephemeral writing, such as memos. Business let-
ters and technical reports might also migrate to the computer, but literary,
scholarly, and scientific texts of lasting value would remain in printed form.
Now, however, the distinction between lasting texts and pragmatic commu-
nication has broken down, and all kinds of communication are being digi-
tized. Major book publishers have for years put their texts in
machine-readable form for photocomposition, so that even these texts pass
through the computer on their way to the press. It now seems possible that
many texts might never be printed, but simply distributed in digital form.
The Internet and the World Wide Web have already expanded enormously
the uses for digital communication: there are Web sites offering us Greek lit-
erature, avant-garde fiction, articles from medical journals, online maga-
zines and newspapers, business materials and advertising for all kinds of
products, and both written and visual pornography. Although print remains
indispensable, it no longer seems indispensable: that is its curious condition
in the late age of print. Electronic technology provides a range of new possi-
bilities, whereas the possibilities of print seem to have been played out. As
we look up from our computer keyboard to the books on our shelves, we may
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be tempted to ask whether “this will destroy that.” The question does not
have a definitive answer. What is characteristic of the late age of print is,
rather, that we pose the question.

The phrase “late age of print” no doubt makes many readers think of
Frederic Jameson and many other neoMarxists who have characterized
ours as the age of “late capitalism.” For Jameson (1991), late capitalism does
not mean dead capitalism; it means instead a changed system that operates
globally through and around traditional governments and cultures (pp.
xviii-xxi). Jameson writes, “[w]hat ‘late’ generally conveys is rather the
sense that something has changed, that things are different, that we have
gone through a transformation of the life world ... ” (xxi). This is also the
best way to think of the late age of print, as a transformation of our social
and cultural attitudes toward, and uses of, this familiar technology. Just as
late capitalism is still vigorous capitalism, so books and other printed mate-
rials in the late age of print are still common and enjoy considerable pres-
tige, especially for the humanities and some of the social sciences. On the
other hand, with the rapid decline of socialism, capitalism now seems to
have no serious rival as an economic system. The printed book has a rival;
indeed, it has had a series of rivals in the visual and electronic media of the
20th century, including film, radio, television, and now digital media. It is
these rivalries—especially the latest challenge from digital media—that are
now defining how the printed book will function for our culture. Digital me-
dia are refashioning the printed book.

Because of the tension between print and digital forms, the idea of the
book is changing. For most of us today, the printed book remains the em-
bodiment of text. Both as authors and as readers, we still regard books and
journals as the place to locate our most prestigious texts. Few authors today
aspire to publish a first novel on the Internet (it is too easy); they still want
to be in print. However, the printed book as an ideal has been challenged by
poststructuralist and postmodern theorists for decades, and now the com-
puter provides a medium in which that theoretical challenge can be realized
in practice. Some groups (scientific researchers along with some in business
and government) are already transferring their allegiance from the printed
page to the computer screen. They think of the computer as their primary
medium, print as a secondary or a specialized one. If our culture as a whole
follows their lead, we may come to associate with text the qualities of the
computer (flexibility, interactivity, speed of distribution) rather than those
of print (stability and authority). As early as 1993, the historian Henri-Jean
Martin was willing to claim that that shift in association had already oc-
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curred: “Books no longer exercise the power they once did; in the face of the
new means of information and communication to which we will have access
in the future, books will no longer master our reason and our feelings”
(quoted in Chartier, 1995, pp. 13).

[t is certainly true that we no longer rely on print exclusively in organizing
and presenting scientific and academic knowledge, as we have for the past 5
centuries. The organization of such knowledge now depends on the interplay
of printed and electronic forms. The shift to the computer may make writing
more flexible, but it also threatens the definitions of good writing and careful
reading that have developed in association with the technique of printing. In
the heyday of print, we came to regard the written text as an unchanging arti-
fact, a monument to its author and its age. We also tended to magnify the dis-
tance between the author and the reader, as the author became a
monumental figure, the reader only a visitor in the author’s cathedral. In the
late age of print, however, we seem more impressed by the impermanence and
changeability of text, and digital technology seems to reduce the distance be-
tween author and reader by turning the reader into an author herself. Such
tensions between monumentality and changeability and between the ten-
dency to magnify the author and to empower the reader have already become
part of our current economy of writing.

THE FUTURE OF PRINT

Our culture’s ambivalence in the late age of print is reflected in the contra-
dictory predictions made about the future of the printed book and of
printed forms in general. The question has been the subject for volumes
such as The Future of the Book (Nunberg, 1996). The enthusiasts for elec-
tronic technology are not ambivalent, and they sometimes predict the end
of the book, as Raymond Kurzweil (1999) does:

... [Ellectronic books [of the early 21st century] will have enormous ad-
vantages, with pictures that can move and interact with the user, increas-
ingly intelligent search paradigms, simulated environments that the user
can enter and explore, and vast quantities of accessible materials. Yet vi-
tal to its ability to truly make the paper book obsolete is that the essential
qualities of paper and ink will have been fully matched. The book will en-
ter obsolescence, although because of its long history and enormous in-
stalled base, it will linger for a couple of decades before reaching antiquity

(pp- 297-298).
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Sometimes the enthusiasts simply ignore print as they go on to imagine
an era of pure and transparent electronic communication, characterized by
interactive audio and video or even networked virtual reality. For example,
some educators imagine a classroom in which books are replaced by virtual
environments:

Applications of virtual reality are being developed in such fields as architec-
ture, medicine, and arcade games ... It is time to see how it could be applied
to education and the development of virtual classes in the fullest sense as
wraparound environments for learning where students as telepresences can
see, hear, touch, and perhaps one day even smell and taste (Tiffin &
Rajasingham, 1995, p. 7).

Nor are the critics of electronic writing always ambivalent. Some con-
tinue to insist on the division between literary and pragmatic communica-
tion—to argue that computers may be used for technical communication
and for home entertainment, but that literature will continue to be printed.
The novelist E. Annie Proulx claimed in the New York Times that “no one is
going to read a novel on a twitchy little screen. Ever” (1994, p. A23). Taken
literally, this claim is simply wrong. Such conventional novels as Brave New
World and Jurassic Park have been digitized and read (or at least purchased)
by an audience of hundreds or a few thousand. Such hypertext fictions as af-
ternoon and Victory Garden, written exclusively for the twitchy little screen,
have also won relatively small, but appreciative audiences. Proulx might be
right, if we take her to mean that there will never be a mass audience for ver-
bal fiction in this new medium, and in that case the scientific and literary
communities would no longer share a space for publication or a forum for di-
alogue. Sometimes, too, critics will claim not to be Luddites, but only to be
insisting on sensible limits to the computerization of culture: for example,
Mark Slouka in War of the Worlds: Cyberspace and the High-Tech Assault on
Redlity (1995). Sometimes a critic will assert that no such limits are possible.
In his Gutenberg Elegies (1994), Swen Birkerts assumed this fatalistic tone in
discussing the eclipse of the printed book: “A change is upon us—nothing
could be clearer. The printed word is part of a vestigial order that we are
moving away from—by choice and by societal compulsion ... This shift is
happening throughout our culture, away from patterns and habits of the
printed page and toward a new world distinguished by its reliance on elec-
tronic communications” (p. 118). The inevitable was also lamentable:
Birkerts spent much of his book, which was, after all, entitled an elegy, la-
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menting the passing of the traditional literary culture that he associated
with print.

The questions that concern both the enthusiasts and the critics include:
What is the nature of the challenge that digital media pose for print? Will
digital media replace print? Does the advent of the computer announce a
revolution in writing, or is the change less significant? Digital media may
challenge traditions of writing at several levels. There is a challenge to print
as a technology for delivering alphabetic text and a challenge to the genres
and structures that we associate with printed books, newspapers, maga-
zines, and so on. When Proulx complains about reading novels on “twitchy”
screens, she assumes that the genre of the novel, which developed in the age
of print, will continue to exist in its linear form and denies that computer
screens will be the space in which such forms are read. She discounts the
challenge that new electronic media might pose to the structure of fiction
and nonfiction. In fact, linear forms such as the novel and the essay may or
may not flourish in an era of digital media. Writers generally still write with a
single, fixed order in mind, but the popularity of the World Wide Web and
CD-ROM and DVD is leading some to exploring more fluid structures.

Digital media may also challenge alphabetic writing in any form—in a
printed book or on a computer screen. Although printed books, newspa-
pers, and magazines can and do combine graphics with text, new digital
media seem often to favor graphics at the expense of text. If in the 1980s,
the personal computer was a word processor, it has now become an image
processor, which can manipulate and deliver static graphics, animation,
and video (as well as audio). Computer graphics are refashioning conven-
tional television and film. The question is whether alphabetic texts can
compete effectively with the visual and aural sensorium that surrounds us.
And if prose itself is being forced to renegotiate its cultural role, then the
printed book is doubly challenged. It is not just that the computer as hy-
pertext can challenge print as a mode of writing; it is also that the printed
book is associated so strongly with verbal text. If prose loses its cultural
warrant, then who will care about printed books, which are mostly prose?
Can printed picture books hope to compete effectively with broadcast
television and interactive video? Perhaps printed books will survive as the
place for purely verbal texts and for that very reason be pushed to the cul-
tural margin. Prose might in fact have a brighter future, if it could free it-
self from print technology. In electronic hypertext, for example, prose
might combine with audiovisual presentation and perhaps share in the
cultural prosperity of the image.
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A whole set of cultural questions is connected with the changing status
of the word. The importance of verbal literacy in education, the traditional
canon, sex and violence on television, censorship in various media—these
are all disputes over the appropriate balance between word and image.
Much of what American conservatives think of as the “culture wars” is in
fact an argument about modes of representation. The number and com-
plexity of these questions suggest that we are at a critical moment in the his-
tory of writing. This moment is worth our consideration, no matter how the
current tensions between print and digital technology are resolved in the
coming decades.

Although it is very difficult to avoid all prediction (in practice, to avoid
writing in the future tense), it should nevertheless be possible to resist the
impulse to unify—to avoid merging individual predictions into a synthesis
that is supposed to represent the one, true future. We should instead treat
the predictions of both the enthusiasts and the critics as part of the ambigu-
ous present that constitutes the late age of print. Their predictions reflect
the struggles among various cultural factions that are trying to work out the
relationship of digital technology toits predecessors. Although we need not
try to decide whether the printed book will in fact disappear in 10, 20, or 50
years, we can try to understand the current relationship between print and
digital media, which may show us why the future of the printed book seems
so uncertain and the future of digital media so bright.

THE OLD AND THE NEW IN DIGITAL WRITING

In this late age of print, digital writing seems both old and new. Although we
began in the 1980s by using word processors and electronic
photocomposition to improve the production of printed books and typed
documents, it has now become clear that we can use the computer to pro-
vide a writing surface with conventions different from those of print. A
World Wide Web page already differs in some important ways from a con-
ventional printed page. Electronic text takes on shapes that Web designers
and other digital authors deem appropriate to the computer’s capacity to
structure and present information. In this respect authors and designers are
performing the same service for electronic technology that printers per-
formed in the decades following Gutenberg’s invention.

As early as the 1450s and 1460s, Gutenberg and his colleagues were
able to achieve the mass production of books without sacrificing quality.
Gutenberg’s 42-line Bible does not seem to us today to have been a radical
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experiment in a new technology. It is not poorly executed or uncertain in
form. The earliest incunabula are already examples of a perfected tech-
nique, and there remains little evidence from the period of experimenta-
tion that must have preceded the production of these books. Gutenberg’s
Bible can hardly be distinguished from the work of a good scribe, except
perhaps that the spacing and hyphenation are more regular than a scribe
could achieve. Because early printers tried to make their books identical
to fine manuscripts, they used the same thick letter forms, the same liga-
tures and abbreviations, and the same layout on the page (Meggs, 1998, p.
63). It took a few generations for printers to realize that they could create a
new writing space with thinner letters, fewer abbreviations, and less ink.

The parallel to Gutenberg’s period can be overstated, however, for
Gutenberg inaugurated the new age of print, rather than the late age of
the manuscript. Atits invention, the printed book seemed familiar and yet
was in many ways new, whereas the computer seems utterly new and revo-
lutionary, when, at least as a writing technology, it still has much in com-
mon with its predecessors. Electronic writing is mechanical and precise
like printing, organic and evolutionary like handwriting, visually eclectic
like hieroglyphics and picture writing. On the other hand, electronic writ-
ing is fluid and dynamic to a greater degree than previous technologies.
The coming of this new form in fact helps us to understand the choices,
the specializations, that the earlier printed book entailed.

Those who tell us that the computer will never replace the printed book
point to the physical advantages: the book is portable, inexpensive, and
easy to read, whereas the computer is hard to carry and expensive and
needs a source of electricity. The computer screen is not as comfortable a
reading surface as the page, so that reading for long periods promotes eye-
strain. Finally—and this point is always included—you cannot read your
computer screen in bed. However, electronic technology continues to
evolve. Machines have diminished dramatically in size and in price during
the past 40 years, and computer screens are becoming more readable.
Some portable computers already have the bulk and weight of notebooks,
and it is not hard to imagine one whose screen is as legible as a printed
page. In fact, specialized devices styled as electronic books are already
commercially available (=> p. 79). We can also envision a system whose
flatscreen display is built into the top of a desk or lectern (like those used
in the Middle Ages and the Renaissance), where the writer can work di-
rectly by applying a light pen instead of typing at a keyboard.
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Ease of use is only one measure of a writing technology. The great advan-
tage of the first printed books was not that you could read them in bed.
Gutenberg might well have been appalled at the thought of someone taking
his beautiful folio-sized Bible to bed. For generations, many important
printed books remained imposing volumes that had to be read on bookstands,
so that people often read (and wrote) standing up. Mass production by the
letterpress did eventually make books cheaper and more plentiful, and this
change was crucial. However, the fixity and permanence that printing
seemed to give to the written word was just as important in changing the na-
ture of literacy. By contrast, our culture regards digital texts as fluid and multi-
ple structures. If this fluidity seems to offer new possibilities of expression,
then writers and readers will put up with some inconveniences to use it.

In place of the static pages of the printed book, the computer can maintain
text as a dynamic network of verbal and visual elements. Although writers
have been exploiting these dynamic networks for two decades, as long as we
are living in the late age of print, electronic writing will seem to be in its in-
fancy. The electronic incunabula include computer-controlled photocom-
position, the word processor, the textual database, the electronic bulletin
board and mail, and now Web sites. Word processors already demonstrate the
flexibility of electronic writing in allowing writers to copy, compare, and dis-
card text with the touch of a few buttons. Change is the rule in the computer,
stability the exception, and, as was already realized in the 1980s, it is the rule
of change that makes the word processor so useful. On the other hand, most
writers have enthusiastically accepted the word processor precisely because it
does not challenge their conventional notion of writing. The word processor
is an aid for making perfect printed copy: the goal is still ink on paper. Like
computer-controlled photocomposition, the word processor is not so much a
tool for writing, as it is a tool for typography. (On the interplay between fluid-
ity and fixity in word processing, see Balestri, 1988; Heim, 1987; Mullins,
1988.) The word processor treats text like a scroll, a roll of pages sewn to-
gether at the ends, while its visual structures are still typographic. A conven-
tional word processor does not treat the text as a network of verbal ideas. It
does not contain a map of the ways in which the text may be read; it does not
record or act on the semantic structure of the text. Other forms of electronic
writing do all these things, making the text from the writer’s point of view a
network of verbal elements and from the reader’s point of view a texture of
possible readings. They permit the reader to share in the dynamic process of
writing and to alter the voice of the text.
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REFASHIONING THE VOICE OF THE TEXT

Writing in the classical and Western traditions is supposed to have a voice
and therefore to speak to its reader. A printed book generally speaks with a
single voice and assumes a consistent character, a persona, before its audi-
ence. In today’s economy of writing, a printed book must do more: it must
speak to an economically viable or culturally important group of readers. Our
culture has used printing to help define and empower new groups of readers:
for example, the middle-class audience for the 19th-century British novel.
But this achievement is also a limitation. An author must either write for one
of the existing groups or seek to forge a new one, and the task of forging a new
readership requires great talent and good luck. Even a new readership,
brought together by shared interests in the author’s message, must be ad-
dressed with consistency. Few publishers would accept a book that combined
two vastly different subject matters: say, European history and the marine bi-
ology of the Pacific, or Eskimo folklore and the principles of actuarial science.
It might even be difficult to publish a book that was part fiction and part non-
fiction—not a historical novel, a genre that is popular and has a well-defined
audience, but, let us say, a combination of essays and short stories that treat
the same historical events. We might say that these hypothetical books lack
unity. Yet our definition of textual unity comes from the published work we
have read, or more generally, from the current divisions of academic, literary,
and scientific disciplines, which themselves both depend on and reinforce the
economics of publishing. The material in a book must simply be homoge-
neous by the standard of some book-buying audience.

This strict requirement of unity and homogeneity is relatively recent. In
the Middle Ages, unrelated texts were often bound together, and texts were
often added in the available space in a volume years or decades later. Even
in the early centuries of printing, it was not unusual to put unrelated works
between two covers (=> p. 77). On the other hand, it seems natural to
think of any book, written or printed, as a verbal unit. For the book is al-
ready a physical unit; its pages are sewn or glued together and then bound
into a portable whole. Should not all the words inside proceed from one uni-
fying idea and stand in the same rhetorical relationship to the reader?

Our literate culture is choosing to exploit electronic technology in part to
refashion the unified rhetorical voice of the text. Michael Heim (1987) has
written, for example, that “Fragments, reused material, the trails and intri-
cate pathways of ‘hypertext,’ as Ted Nelson termsiit, all these advance the dis-
integration of the centering voice of contemplative thought” (p. 220). An



