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Writing as Technology

It is not difficult to recognize the printing press, the typewriter, and the
Linotype machine as technologies. These industrial-age means of book pro-
duction were complex and to a degree self-activating or self-directing. The
mechanization of writing began in the 15th century with the letter press it-
self, which was the first text “processor,” the first technology of writing to
duplicate words en masse. (On the development of printing, see Steinberg,
1959.) In replacing the scribe who formed letters one at a time, the press
registered several pages of text onto a large sheet of paper with each imper-
sonal pull. As McLuhan recognized in The Gutenberg Galaxy (1972), “the
invention of typography ... provid[ed] the first uniformly repeatable com-
modity, the first assembly line, and the first mass-production” (p. 124).
Printing had the additional virtue that it could produce books that were
nearly identical to the best manuscripts: the press rivaled handwriting in
quality while far surpassing it in quantity. Elizabeth Eisenstein (1983) noted
that “[t]he absence of any apparent change in product was combined with a
complete change in methods of production, giving rise to the paradoxical
combination of seeming continuity with radical change” (p. 20). This para-
dox made the mechanization of the word easier to accept, and scholars in
the 15th century immediately saw the advantages of this new technology.
Gradually, over several generations, printing did change the visual charac-
ter of the written page, making the writing space technically cleaner and
cleater. The book had taken on a different and more modern look by the late
18th century. In the 19th and 20th, steam and electric presses, and auto-
matic typesetting brought further mechanization, further distancing the
human controller from the printing process and defining an industrial age of
print. The computer in turn adds new flexibility to the rapidity and effi-
ciency of printing. The computer’s capacity to adjust the text to each user’s
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needs, which is uncharacteristic of the classic industrial machine, derives
from the unmechanical materials of electronic technology. The computer’s
central processor itself contains no gears or indeed any moving parts above
the level of electrons, and even the mechanical components of a computer
system, such as disk drives and printers, are characterized by rapid move-
ment and fine control. The digital computer suggests a new definition of the
machine, as a complex interrelation of logical as well as physical parts that,
unlike the steam engine and the dynamo, processes information rather than
producing power. If the printing press was the classic writing machine, the
computer constitutes a technology of writing beyond mechanization, a
postindustrial form of writing.

The medieval manuscript and ancient papyrus roll in turn represent
technologies of writing before mechanization. These preindustrial technol-
ogies also required devices—pen and paper or parchment in the Middle
Ages or reed pen and papyrus in the ancient world. Working from such raw
materials as rags, animal skins, or plants to produce a finished book cer-
tainly required considerable technical knowledge. Still, the manuscripts
were produced at the relatively slow pace of the scribe’s hand, not the insis-
tent thythm of the machine, and we can see on each page the variations in
size and shape of letters that indicate direct human production. The devel-
opment of mechanical printing and now writing by computer has affected
our view of these previous writing techniques. A medieval manuscript,
rubricated and bound in leather, would perhaps have struck a Greek in
Plato’s time as a complicated and ingenious device. When we admire the
manuscript as art, however, what we admire is the apparent negation of
technology, the fact that the codex is not a printed book and therefore not
the product of a machine.

There are good historical (as well as etymological) reasons, however, for
broadening the definition of technology to include skills as well as ma-
chines. The Greek root of “technology” is techne, and for the Greeks a techne
could be an art or a craft, “a set of rules, system or method of making or do-
ing, whether of the useful arts, or of the fine arts” (Liddell & Scott, 1973, p.
1,785). In his dialogue the Phaedrus, Plato calls the alphabet itself a techne.
He would also have called the ancient book composed of ink on papyrus a
techne; even Homeric epic poetry was a techne, as was Greek tragedy. All the
ancient arts and crafts had this in common: that the craftsman must de-
velop a skill, a technical state of mind in using tools and materials. Ancient
and modern writing are technologies in the sense that they are methods for
arranging verbal ideas in a visual space. The writer always needs a surface on
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which to make his or her marks and a tool with which to make them, and
these materials become part of the contemporary definition of writing.
Writing with quill and parchment is a different skill from writing with a
printing press, which in turn differs from writing with a computer. However,
all writing entails method, the intention of the writer toarrange verbal ideas
in a space for later examination by a reader. In Orality and Literacy (1982)
Walter Ong argued that writing is “interiorized” and that the process of
interiorization makes it difficult for us to recognize writing itself as a tech-
nology (pp. 81-82).

Our technical relationship to the writing space is always with us as read-
ers and writers. Literacy is, among other things, the realization that lan-
guage can have a visual as well as an aural dimension, that one's words can
be recorded and shown to others who are not present, perhaps not even
alive, at the time of the recording. Literate people know that words can be
placed in a visual space and have continued existence in that space. They
always know this. Even when they are speaking, they know that their words
can be written down. Students of culture as uncongenial as Walter Ong and
Jacques Derrida have insisted that writing is a constant presence in our
mental life. Cultures with a long tradition of literacy develop a standard lit-
erary language, so that men and women reveal their literacy when they are
speaking as well as writing. Illiterates are denied access to that language,
while those educated in the tradition tend to speak in a combination of col-
loquial and literary terms. They speak, as they write, in a variety of styles
and levels, and they often structure their speech as they do their writing,
talking in sentences and even paragraphs. They write in their mind as well
as on paper or at a keyboard; indeed, they are writing whenever they think
or verbalize in that methodical way characterized by writing.

There may be many such literacies at any given historical moment. A
cultural elite may succeed in defining a high literacy, whose techne excludes
various minorities. North American culture, for example, was relatively
successful in maintaining such a high literacy until perhaps the Second
World War: this techne was embodied in the literary canon that some tradi-
rionalists still wish to affirm as the basis for education. Minorities, however,
may develop their own technes, their own internalized literacies. Spoken
language can itself be a techne, for it can require method—most obviously in
the varieties of oral poetry and storytelling that have been practiced for
thousands of years and are still important today in much of the developing
world. (On Homeric oral poetry, see Lord, 1968; Thomas, 1992, pp. 29-51.
On the many other varieties of oral poetry, see Finnegan, 1977.) The oral
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poet applies method to language in order to create verse forms and story
structures, although in this case the structures must be able to be appreci-
ated by listening rather than by reading. The oral poet is a writer, who writes
exclusively in the minds of his or her audience.

Despite its apparent immediacy, however, oral poetry is no more natural
than writing, just as writing with pen and paper is no more natural, no less
technological, than writing on a computer screen. Although the computer is
a more complicated and fragile device than a pen, we could not isolate our-
selves from technology by reverting to older methods of writing. The produc-
tion of today’s pens and paper also require a sophisticated manufacturing
process. Without electricity, industrial organization, and networks of trans-
portation and distribution, we could not provide ourselves with adequate
supplies of these simple writing materials. It is not the complexity of the de-
vices that matters so much as the technical or literate frame of mind. Writing
technologies are never external agents that invade and occupy the minds of
their users. These technologies are natural or naturalized only in the sense
that they are constituted by the interaction of physical materials and human
practices. No technology, not even the apparently autonomous computer,
can ever function as a writing space in the absence of human writers and
readers. And what Walter Ong characterized as the literate mind is simply an-
other name for the collective decisions shared among writers and readers
about how to exploit their materials in order to communicate.

WRITING TECHNOLOGIES AND MATERIAL CULTURE

As Christina Haas (1996) puts it: “Writing is situated in the material world
in a number of ways. It always occurs in a material setting, employs material
tools, and results in material artifacts” (p. 4). Roger Chartier has made the
argument repeatedly in his work on the history of the book:

“Whether they are in manuscript or in print, books are objects whose forms
if they cannot impose the sense of the texts that they bear, at least commanci
the uses that can invest them and the appropriations to which they are sus-
ceptible. Works and discourses exist only when they become physical reali-
ties ... This means that ... keen attention should be paid to the technical
visual, and physical devices that organize the reading of writing when writing’
becomes a book” (Chartier, 1994, pp. viii—ix).

What Chartier says of books and manuscripts is certainly also true of digi-
tal technology (see also Duguid, 1996). The materiality of writing matters,
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as much for electronic writing as for earlier forms. Electronic writing still re-
quires our physical interactions with terrestrial materials—with the key-
board, the mouse, and the computer screen. Despite the dreams of
cyberpunk authors and virtual reality enthusiasts, repetitive stress injuries
should serve as a reminder that computers are physical entities. Electronic
writing is always involved in material culture and in contemporary econom-
ics. Computers are tangible objects with aesthetic and social significance,
and digital devices and software are objects of important economic ex-
change. A single software program, an operating system, has made one man
perhaps the richest private citizen in the world, but more important has had
asignificant impact on economic activity throughout the developed world.
Electronic writing may also be virtual, yet all previous writing technolo-
gies were virtual as well, in the sense that they invited writers and readers to
participate in an abstract space of signs. This virtual or conceptual writing
space forms a continuum with the material space of writing: it is both a re-
flection of contemporary materials and techniques and an expression of our
culture's ambitions for its writing. Just as new digital media refashion the
material conditions of print and handwriting, so the computer’s virtuality
refashions the writing space of the printed book and the manuscript. The
electronic writing space may seem to be severed from the material worldina
way that the space of print was not. Enthusiasts for the electronic writing
space often promote as revolutionary its dynamic and apparently autono-
mous character—the fact that Web pages and multimedia applications can
act as well as react, redefining themselves in ways that neither the author
nor the reader can necessarily predict in advance. Yet those actions and re-
actions are grounded in the physics and computer science of the technology
and are the result of specific interventions on the part of human writers (or
programmers) and readers (or users). Our literate culture is simply using the
new tools provided by digital technology to reconfigure the relationship be-
tween the material practices of writing and the ideal of writing that these
practices express. It remains as true for the computer as for earlier technolo-
gies that the materiality of writing “must be acknowledged to fully appreci-
ate the nature of literate acts” (Haas, 1996, p. 3). (For a discussion of
materiality and theories of language and writing in the 20th century, see
Johanna Drucker’s The Visible Word, 1994, particularly pp. 9-47.)

Chartier reminds us that writing never exists only in the abstract:

“Readers and hearers, in point of fact, are never confronted with abstract or
ideal texts detached from all materiality; they manipulate or perceive objects
and forms whose structures and modalities govern their reading (or their
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hearing), thus the possible comprehension of the text read {or heard)”
(Chartier, 1994, p. 3).

Each technology of writing involves different materials or different ways
of deploying the writing materials, and these differences are significant.
This is not to suggest, however, that the material conditions of writing de-
termine in an exclusive fashion how a literate culture will read and write its
texts. The relationship of the material techniques and the nature of writ-
ing—what Haas (1996) calls the Technology Question (pp. 3-23)—is far
subtler and more interesting (see also Grusin, 1996). The very materiality of
writing binds writing firmly to human practices and therefore to cultural
choices. The technical and the cultural dimensions of writing are so inti-
mately related that it is not useful to try to separate them: together they
constitute writing as a technology. The technology of ancient writing is not
only the papyrus, the ink, and the techniques of making book rolls; it is also
the styles and genres of ancient writing and the social and political practices
of ancient rhetoric. The technology of modern writing includes not only the
techniques of printing, but also the practices of modern science and bureau-
cracy and the economic and social consequences of print literacy. If per-
sonal computers and palmtops, browsers and word processors, are part of
our contemporary technology of writing, so are the uses to which we put this
hardware and software. So too is the rhetoric of revolution or disaster that
enthusiasts and critics weave around the digital hardware and software.

It is not a question of seeing writing as an external technological force
that influences or changes cultural practice; instead, writing is always a part
of culture. It is probably best to understand all technologies in this way:
technologies do not determine the course of culture or society, because they
are not separate agents that can act on culture from the outside. Yet the
rhetoric of technological determinism remains common today. Popular
writers often seem to suggest that technologies, especially digital informa-
tion technologies, are agents in this sense. The World Wide Web, virtual re-
ality, or computers are said to revolutionize our society, our economy, and
even the way we think. More substantial writers such as McLuhan and Ong
can also sound like technological determinists: McLuhan when in Under-
standing Media (1964) he explores media as “extensions of man”, and Ong
when he claims in Orality and Literacy (1982) that writing restructures con-
sciousness. The very title of Elizabeth Eisenstein's massive book on the age
of print, The Printing Press as an Agent of Change (1979), suggests that she
too is guilty of technological determinism. On the other hand, it is possible
to understand print technology is an agent of change without insisting that
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it works in isolation or in opposition to other aspects of culture. Even the
Marxist sociologist of media, Raymond Williams, warned us to avoid eco-
nomic or social determinism, just as we should avoid technological deter-
minism (1975, pp. 130).

Individuals and whole cultures do mold techniques and devices to their
own purposes, but the material properties of such techniques and devices
also impose limitations on their possible uses. There are many things we
cannot do with contemporary computers, even things that some would ob-
viously like to do. For example, artificial intelligence has not provided us
machines with the capacity to write stories or create fully autonomous
graphic worlds, though many technophiles would like to have them. Italso
seems that a technique or device can render certain social constructions
easier and or even possible. The hardware and software of the Internet
made it possible to construct the World Wide Web. Our culture chose to
turn the Web into a carnival of commercial and self-promotional Web sites,
but that carnival would not be possible without the underlying hardware
and software protocols. Yet even this way of putting it seems tocreate a false
dichotomy between devices (“hard” technology) and social uses. Even in
their brief period of development, the hardware and software of the
Internet have clearly changed in response to social and economic pressures,
and these social and economiic pressures respond in turn to each new tech-
nical possibility. The open architecture of the World Wide Web allowed in-
dividuals to create sites and add them to the Web without the approval of
any authority. This openness led to erotic Web sites, which in turn led to
calls in the United States to block such sites because children might visit
them. Some politicians wanted to censor these sites by law, and the ensuing
struggle has also led to the development of software filters to allow parents
to block certain sites. Wherever we start in such a chain of cause and effect,
we can identify an interaction between technical qualities and social con-
structions—an interaction so intimate that it is hard to see where the tech-
nical ends and the social begins. When 1 speak of a technology of writing
throughout this book, I will in general mean not just the hard technology,
but the sum of the technical and social interactions that constitute a writing
system. It is the contemporary technology of digital writing in this broad
sense that we are trying to characterize.

In this characterization, the material properties remain significant. The
properties of handwriting, of print, or of digital writing do each seem to favor
certain kinds of expression and to prejudice others. The printed book favors
linear writing; the computer makes associative linking easier. A technology,
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as it has been culturally constructed, can predispose us toward a particular
definition of “natural” writing. Thus, if a writer chooses to display fixed, linear
prose on a computer screen, she is working “against the grain” of the technol-
ogy, just as Lawrence Sterne in the 18th or the dadaists and other
avant-gardes in the 20th century have worked against the medium of print to
create highly associative prose. The very fact that such writers exploit the
technology in other than its “natural” mode gives their work its significance.
Even in these cases, however, we do not have to argue that linear writing is in-
herently natural to print. The linear character of print is the outcome of the
constant interaction between the properties of the printed book and the deci-
sions that Western authors and readers have made about how to exploit those
properties. In other words, we can reject the attempt to isolate the technical
from the social aspect of technologies of writing, but we can still examine how
these techniques and materials have been deployed by writers and readers at
various cultural moments. Linear writing is appropriate to print technology
both because the printed page readily accommodates linear text and because
our culture expects that printed prose should be linear. Other styles may be
appropriate to digital technology, where software systems like the World
Wide Web are both expressions of and influences on our changing attitudes
toward writing.

ECONOMIES OF WRITING

Each culture and each period has had its own complex economy of writing,
a dynamic relationship among materials, techniques, genres, and cultural
attitudes and uses. The earliest economies flourished in Mesopotamia and
in Egypt, where complex word-syllable scripts were recorded on stone, clay,
or papyrus (see Gaur, 1984; Gelb, 1963; Jensen, 1969; Sampson, 1985).The
ancient Greeks and Romans borrowed both the materials and the elements
of their writing economy: the Greek alphabet was taken from the Phoeni-
cians, and papyrus from Egypt served as the chief writing material for the
Greeks and the Romans. The ancient book was a roll, consisting of sheets of
papyrus glued together at the ends. The paged book or codex, which came
into use in the 2nd and 3rd centuries A.D., opened a range of new possibili-
ties for writing, by offering a space both more varied and more accessible
than that of the roll (See Chartier, 1995, pp. 18-20; Reynolds & Wilson,
1978, pp. 30-32) (=> p. 78). The codex was put to more sophisticated use
in the Western European economy of writing. In the Middle Ages parch-
ment provided a more durable and more attractive writing surface than pa-







