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by historical developments.
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The sacial study of new media has been strongly influ-
enced by two perspectives: the diffusion of innovations,
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which has yielded important insights on the direction and
pace of technological adoption, and the social shaping of
technology, which has generated valuable knowledge on
the construction of media artifacts. In a recent compar-
ative analysis of both perspectives, Lievrouw (2002) has
discussed their respective intellectual origins and trajecto-
ries, and assessed their contributionsto the socia study of
new media. Lievrouw’s analysis has also contrasted both
perspectives on the tensions between determination and
contingency in “conspicuous elements having the poten-
tial to move [new media] development in one direction
or another” (2002, p. 193). Her analysis marks the ex-
tent to which both perspectives have in general presented
complementary shortcomings. On the one hand, diffusion
scholarship has tended to overlook the degree to which
the adoption of media artifactsis tied to their social con-
struction. On the other hand, socia shaping research has
largely neglected the extent to which the development of
artifactsis linked to their planned and actua diffusion.
One factor behind these complementary shortcomings
is that both perspectives have separated the processes of
construction and adoption of new mediaartifacts. Focusing
on the limitations derived from this analytical separation,
thisarticlebuildson Lievrouw’s analysis and extendsit in
two ways. First, while Lievrouw contrasts these two per-
spectives but keeps them separated, this article looks at
theinterpenetration of thetraditional foci of each perspec-
tive, namely, the construction and adoption of new media
artifacts. Second, while Lievrouw focuses on the tensions
between determination and contingency in these two per-
spectives, this article emphasizes three crucia aspects of
new media evolution; the simultaneous pursuit of inter-
dependent technological and socia transformations, the
ongoing character of this process, and the importance of
thehistorical contextinwhichit unfolds. Thissuggeststhat
the shaping of artifacts should not be seen as disconnected
from how their diffusion is intended to unfold and how it

255



256

actually occurs, and their diffusion should not be exam-
ined in isolation from processes of technical construction
that do not stop when artifacts are adopted.

The heuristic power of thislensisillustrated by exam-
ining the unfolding of videotex newspapers in the United
States and showing that the shaping and diffusion of these
artifacts were so intimately tied that it is impossible to
make sense of onewithout the other. More specifically, this
analysis demonstrates that actors simultaneously under-
took interdependent technological and social initiatives,
that thiswas an ongoing processin which partial outcomes
in the technological domain affected social events at a
later phase—and vice versa—and that such process was
influenced by historical developments. Thus, by looking at
technological and social change as two sides of the same
innovation coin, this article argues that a mutual shaping
lens provides a more encompassi ng account of new media
evolution than either the diffusion of innovations or social
shaping of technology perspectives.

THEORETICAL CONSIDERATIONS

The diffusion of innovations perspective has had a long
trgjectory in the social study of media artifacts—partly as
a result of Rogers's semina work (1995) and centrality
in communication scholarship—and its current vitality is
expressed in a stream of recent articles on a wide array
of information and communication technologies (Atkin
et a., 1998; Dupagne, 1999; Garrison, 2001; Lin &
Jeffries, 1998; Mahler & Rogers, 1999). This approach
has focused on the direction and pace at which members
of asocial setting adopt anew mediaartifact. By contrast,
triggered by historical and sociological reactions against
technological determinism articulated in the mid-1980s
(Bijker et a., 1987; MacKenzie & Wajcman, 1985; Misa,
1988; Staudenmaier, 1989; Williams & Edge, 1996), a
more recent perspective has centered on the social factors
that shape the construction of media technologies in the
first place (Bardini & Horvath, 1995; Case, 1994; Flanagin
et a., 2000; Fulk, 1993).

Despite these valuable contributions, both perspectives
have in general presented complementary shortcomings:
Diffusion analyses have generated important contributions
about adoption of artifacts but have paid comparatively
less attention to their initial construction, and social shap-
ing studies have yielded important insights about the con-
struction of artifactsbut have said comparatively lessabout
their subsequent uptake. These shortcomings are not news
to scholars of both perspectives. Regarding diffusion re-
search, Rogers (1995) has stated that past studies “typ-
icaly began. .. with the first adopters of an innovation.
The decisions and events occurring previous to this point
have a strong influence on the diffusion process’ (p. 131).
Toremovetheblind spot, he urged that “the scope of future
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diffusion research should be broadened to include study
of the entire process of how an innovation is generated”
(p. 159). Reflecting about the social construction of tech-
nology model, Bijker (2001) has suggested that inthe mid-
1990s “the agenda was broadened to include again the
issue of technology’s impact on society, which had been
bracketed for the sake of fighting technological determin-
ism” (p. 15,524). The analysis presented in this article is
informed by these calls for expanding the scholarship of
both perspectives, and contributes to them some concep-
tual tools to address the interpenetration of construction
and adoption issues in the evolution of new media arti-
facts.

Beyond the particularities of new media scholarship,
this duality between diffusion and shaping has mirrored
more genera trends in research on technological and so-
cial change, which has often espoused rel atively unilateral
causal views: Scholars have either concentrated on arti-
facts’ impact on society, or, especialy in the last decades,
ontheir social shaping. Inthissense, the processof inquiry
hasapriori fixed either the technological or the social, and
turned it into an invariant explanatory factor. However, re-
cent work in sociology and history of technology, organi-
zation studies, social informatics, and computer-supported
cooperative work, among other areas, has begun to move
the focus of inquiry beyond this duality.

After more than a decade of concentrating mostly on
social factorsthat affect the construction of new technolo-
gies, recent work in sociology and history of technology
has expanded to examine such issues as the politicization
of technological culture, the interpenetration of material-
ity and identity, the role of users as agents of technical
change, and the interdependence between artifact designs
and consumption experiences (Bijker, 1995; Boczkowski,
1999; Kline, 2000; Pinch & Trocco, 2002). Thisnew work
sensitizes the analyst to not take for granted either the
technological or the social, to pay attention to temporally
extended processes of technological and societal transfor-
mations, and to account for transformations in one realm
in relation to changesin the other.

Current developments in organization studies have
demonstrated that technological innovations are often tied
to aterations in organizational structures and work prac-
tices (Hargadon & Sutton, 1997; Orlikowski, 2000;
Rosenkopf & Tushman, 1998; Yates, 1993). This novel
direction of inquiry invites researchers to explore the pro-
cesses and mechanisms whereby the creation and use of
new artifactsare shaped by, and in turn contributeto shape,
organizational dynamics at multiple levels of analysis,
from workplace behavior to industrial configurations.

Building on morethan two decades of scholarshipinthe
social anaysis of computing within the field of informa-
tion science, recent work in the area of social informatics
has emphasized the ties between hardware and software
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choices and institutional contextsin the development, im-
plementation, and adoption of information and communi-
cation technologies (Bishop & Star, 1996; Kling, 2000;
Sawyer & Rosenbaum, 2000; Sawyer & Eschenfelder,
2001). Although the majority of work in this nascent area
has concentrated on either the construction of these tech-
nologies or their adoption, a small but growing body of
research has looked at the mutual transformations in ma-
terial andinstitutional conditions(Sawyer & Eschenfel der,
2001).

Research in the domain of computer-supported coop-
erative work, particularly those studies influenced by eth-
nomethodology and situated cognition perspectives, has
generated important knowledge about the everyday micro-
practicesthat influence the use and experience of comput-
erized artifactsin theworkplace (Hutchins, 1995; Heath &
Luff, 2000; Suchman et a., 1999; Goodwin & Goodwin,
1996). Devel opmentsin thisdomain of inquiry have broad-
ened our understanding of the situated, ongoing, and emer-
gent practices that affect the interactional patterns and
technological fabric of organizational routines.

Taken together, these insights from recent research in
these various domains of inquiry highlight three critical
aspects of the joint processes of technical construction
and societal adoption of new media artifacts: the interde-
pendence of technological and social transformations, the
ongoing character of this process, and the influence of the
historical context in which it unfolds.

First, actors engaged in the innovation process simul-
taneously pursue interdependent technological and social
transformations. That is, they do not concentrate on either
shaping the artifact or influencing decisions to adopt it,
but undertake both sets of actions at the same time. Tech-
nological shaping and societal adoption areintertwinedin
multiple forms. For example, sometimes choices about the
technical configuration of anew artifact can be influenced
by the perceived potential for diffusion of the different
alternatives. In other occasions, actions aimed at creating
adequateconditionsfor diffusionwhiletheinitial phasesin
the construction of the artifact are still taking place—such
as change agents lobbying government agencies for what
theformer consider to beafavorableregulatory framework
for their intended innovations—can be dependent on prior
and concurrent technical choices. Therefore, thisfirst fea-
ture of amutual shaping approach predisposes researchers
to focus on this interdependence between the shaping and
diffusion of artifacts rather than mostly treating each one
independently from the other.

Second, and following from the previous issue, the in-
terweaving of construction and adoption isadynamic pro-
cess. Hence the conditions for the diffusion of a new me-
dia artifact start being created long before innovators and
early adopters decide to useit and the artifact itself can be
“reinvented” (Rice & Rogers, 1980) after there is closure
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about its technical design. In addition, this is a continu-
ous process in which partial outcomes at an earlier stage
can influence events at a later phase. This does not mean
that the evolution of all new media artifacts is marked by
ongoing technological and social transformations, or that
thesetransformationsare constant. What amutual shaping
approach implies, though, isthat it isin principle possible
that these transformations can occur at multiple pointsin
the shaping and diffusion of the artifact. Thus, researchers
have to take a symmetric stance toward this process that
reguires them to account for both the presence and ab-
sence of these transformations, and the character of these
dynamic processes. Thissecond aspect of the mutual shap-
ing approach invites analysts to adopt a broader view of
changesinthe evolution of new mediaartifacts, rather than
the more narrow view that focuses mostly on transforma-
tions that take place during either technological shaping
or societal diffusion.

In the third place, interdependent cultural and material
changes do not proceed in a historical vacuum, but are
influenced by the legacy of processes that preceded them.
Onedomaininwhich historical mattersbecomescrucial is
in the study of theinfrastructures that subtend the shaping
and diffusion of new media artifacts. As Star and Bowker
(2002) have argued, aninfrastructureitself “does not grow
de novo; it wrestles with the inertia of the installed base
and inherits strengths and limitations from that base. . . .
Failing to account for these constraints may befatal or dis-
torting to new development processes’ (p. 152, emphasis
intheoriginal). Thus, the actions of relevant social groups
inthe construction of anew artifact may beinformed by is-
sues affecting the diffusion of preexisting infrastructures
such as the presence of unfavorable technological stan-
dards. By the sametoken, whether anew artifact isadopted
only by innovators and early adopters or also by an early
majority of users may be affected by technical decisions
made about its construction and having to do with com-
patibility with a preexisting infrastructure. Although crit-
ical, therole of infrastructures, and other embodi ments of
historical legacies that affect novel artifacts, is often diffi-
cult to elicit since they tend to become an invisible aspect
of people's routines (Bowker & Star, 1999). Sensitive to
the often invisible yet powerful role of historical forces,
thisthird element of the mutual shaping approach encour-
ages the analyst to look not only at ongoing transforma-
tions in the artifact under study, but also at related pro-
cesses that happened sometimes long before such artifact
came to being.

These three critical aspects of the evolution of new me-
dia complement Lievrouw’s (2002) illuminating discus-
sion of the“interdependent and iterative” (p. 183) relation-
ship between determination and contingency. For instance,
building on her suggestion to look at issues of dynamics—
“the movement and momentum of a new technological
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idea, its expression, and its adoption and use” (p. 193)—a
mutual shaping approach recasts two popular notions that
have stressed the reduction in people’s agency once the
initial shaping of an artifact achieves closure: “dominant
design” (Abernathy & Utterback, 1978) and “momentum”
(Hughes, 1969). For instance, Tushman and Murmann
(1998) have argued that “where social, political and in-
stitutional forces shape technological progress prior to the
dominant design, technology drives subsequent technical
evolution after the dominant design” (p. 244). Regarding
momentum, Hughes has suggested that “mature systems
have a quality that is analogous . . . to inertia in motion”
(1987, p. 76), and thus, “ asthey grow larger and more com-
plex, systems tend to be more shaping of society and less
shaped by it” (1994, p. 112). Although thisreductionin so-
cial contingency may be applicablein many cases, for ana-
Iytical purposesit should not betaken asthe norm: Inlight
of the many instances in the history of media technolo-
gies of unforeseen contingencies altering what seemed to
be have been immutable paths, the analyst has to remain
open to changes in the balance of determination and con-
tingency at all moments in the evolution of new media.
A mutual shaping perspective invites researchersto be at-
tentive to issues of determination and contingency in the
unfolding of anew mediaartifact without making a priori
assumptions about the expected balance between them at
the various moments in this process.

To summarize, a mutual shaping approach enables the
analyst to challenge the separation between shaping and
diffusion matters in the evolution of new media artifacts
by looking at the interpenetration of technical construc-
tion and societal diffusion, the ongoing character of this
process, and the influence of the historical environment
in which it takes place. The account that follows will
probe its value in illuminating some critical cultural
and materia dynamics in the making of videotex
Newspapers.

THE ORIGINS OF VIDEOTEX NEWSPAPERS
IN THE UNITED STATES

Developed at the British Post Office in the early 1970s
(Campbell & Thomas, 1981; Sommer, 1983; Tydeman
et a., 1982; Tyler, 1979; Wilkinson, 1980), videotex con-
sisted of transmitting information stored in a computer
database over phone lines to either a dedicated terminal,
atelevision set equipped with a specia decoder, or a per-
sonal computer with amodem. The different systemswere
developed as closed environments—the information and
applications of one system could not be accessed by sub-
scribersof others—with their interfacespresenting aseries
of numerically identified choices, using mostly text with
a few rudimentary graphics. When the user selected one
choice using akeyboard or akeypad, that information was
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sent to the computer database, which in turn transmitted
the requested content back to the receiving unit.

These devel opments took place at atime when the “in-
formation society” rhetoric was popular in both the press
and scholarly works. In a supposedly emerging era of in-
formation overload, “the basic premise of videotex and
online publishing is that the information-rich society has
unmet information needs’ (Neuman, 1985, p. 8). Thus,
these new technologies became tool and symbol of an
epochal change: If print had been an integral part of the
industrial society, videotex and its electronic cousinswere
thought to be congtitutive of the upcoming information
society (Case, 1994). According to Sigel (1983a), “Since
itscommercial introduction in 1976, videotex has become
a metaphor for a new world of information dissemina
tion. .. [in which] videotex stands for the future, whereas
older methods of transmitting information—mainly, print
on paper—represent the past” (p. 1).

Not surprisingly, then, government agenciesinindustri-
alized nationsundertook videotex eff ortsduring the 1970s,
most notably in Canada, France, Germany, Japan, and
the United Kingdom (Desbarats, 1981; Marchand, 1987;
Mayntz & Schneider, 1988; Miles, 1992; Sigel, 1983b;
Vedd & Charon, 1989). By contrast, in the United States
videotex appeared comparatively later on the scene. In
addition, with the exception of afew state-sponsored ini-
tiatives like the Project Green Thumb aimed at the ru-
ral population (Rice & Paisey, 1982), there was limited
” government involvement, leaving venture capitalists and
consumers to choose what they are willing to support”
(Branscomb, 1988, p. 58).

In this context, “newspapers were among the first to
perceive the opportunities and threats posed by electronic
publishing” (Baer & Greenberger, 1987, p. 56). For in-
stance, this new technical horizon was the “main topic”
at the 1981 annual convention of the American Newspa
per Publishers Association (At ANPA Convention, 1981,
p. 15). Such an interest extended to the investor commu-
nity; it was also the “hot topic” at that same year's annual
“Qutlook for Media’ conferencein New York, with finan-
cial analystswanting to know “how executivesfrom seven
publicly owned newspaper companies planned to get their
firmsinvolved in the emerging el ectronic communications
fieldsin 1981 and throughout the decade” (Radolf, 1981,
p. 15).

A mix of a changing economic environment, a mas-
sive computerization of the industry, and a technologi-
caly deterministic ideology paved the way for this in-
terest in consumer-oriented videotex by American dailies
(Boczkowski, 2002). To begin, there was a perception
among many analysts and actors that trends such as de-
creasing penetration, rising newsprint and distribution
costs, readers moving to the suburbs and getting the news
on the radio while driving to work, less homogenized
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consumer tastes challenging mass advertising, and diffi-
cultiesin attracting and retaining younger readers seemed
to compromise the long-term viability of print asan infor-
mation platform (Compaine, 1980; Picard & Brody, 1997;
Smith, 1980; Stone, 1987). As Dozier and Rice (1984)
wrote back then, “The emergence of the electronic news-
paper draws momentum from inherent problems of pulp
newspapers’ (p. 104). In this sense, el ectronic alternatives
were seen as both a potential solution to the problems
posed by a shifting environment and a development that
could worsen the situation of print papers.

Yet another set of reasonsliesin the massive computeri-
zation of the newspaper industry that had beentaking place
since the 1960s. “Most mgjor U.S. newspapers have or
are converting to electronic processing of information. . .
[which] means that their product . . . is packaged for dig-
ital storage and retrieval ... [and] is available for uses
other than simply printing” (Tydeman et al., 1982, p. 53).
To Marvin (1980), because such computerization had hap-
pened “ behind the scenes, newspapers appear to the public
to be no different than before. This appearance is
deceptive. . . . Theheart of significant technol ogical change
inthe present isthecomputer’ stransformation of print pro-
duction” (p. 10). Just as an indication of the extent of this
process, while in 1969 an annual survey of the American
Newspaper Publishers Association did not find a single
newspaper using video display terminals, 666 organiza-
tions replying to the same survey in 1981 reported us-
ing an aggregate of over 46,000 of these units (Weaver &
Wilhoit, 1986). An Editor & Publisher editorial summa-
rized the issue: “In a technological revolution that has
spanned a little more than 10 years, the newspaper busi-
ness has embraced computersin every department” (It'sa
Gee, 1986, p. 8).

This “revolutionary” |anguage points to an ideol ogical
trait that also contributed to create a context conducive
for the appropriation of videotex by American dailies: the
technologically deterministic belief that electronic pub-
lishing would drive the future of the industry (Bimber,
1990; Kling & lacono, 1988; Pfaffenberger, 1989; Smith,
1994; Staudenmaier, 1989). As Marx has argued, “acom-
mon tendency of contemporary discourse. .. is to invest
‘technology’ with a host of metaphysical properties and
potencies, thereby making it seemtobea. . . disembodied
autonomous causal agent of social change” (1994, p. 249).
Alongtheselines, at aseminar organi zed by the Newspaper
Advertising Bureau to discuss aternatives for electronic
publishing, Arnold Rosenfeld, editor of the Dayton Daily
News of Ohio, said that newspapers were going to move
in this direction not because their readers wanted it but
to respond to a“technological imperative” (Gloede, 1980,
p. 30). Furthermore, in an opinion piece entitled “ Newspa-
pers: An Endangered Species,” William Chilton, president
and publisher of the Charleston Gazette of West Virginia,
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wrote: “Technology isunyielding. . . [and] it movesin ac-
cord with its own laws and momentum, which human be-
ings adapt to whether we want or not” (Chilton, 1982,
p. 31). Moreover, in his keynote address to the North
Carolina Library Seminar, James Scofield, chief librar-
ian of the . Petersburg Times and Evening Independent
of Florida, said, “We are now in a Technological Revo-
lution which will undoubtedly have the same impact on
our world and on our lives as did the Industrial Revolu-
tion” (Scofield, 1984, p. 52). Finaly, Don Till, director of
communications of The Washington Post, published an ar-
ticle in which he argued that “virtualy all assessments of
the so called ‘ electronic revolution’ to date have been up-
beat, optimistic and enthusiastic. Normally conservative
organizations seem willing to ignore the most fundamen-
tal business indicators in a stampede ‘to do something’”
(1981, p. 36).

Inthiscontext marked by achanging economic environ-
ment, the computerization of the industry, and a techno-
logically deterministic ideology, the Columbus Dispatch
of Ohio began publishingits Electronic Edition with Com-
puServe in July 1980. It was the first attempt at videotex
newspapering by an American daily (Laakaniemi, 1981,
Mantooth, 1982). The Dispatch was the first paper to par-
ticipate in a 2-year test of electronic publishing coordi-
nated by Associated Press, which included ahandful other
papers such as The New York Times, The Washington Post,
and The Los Angeles Times. The mechanics of this oper-
ation were simple: Once the Dispatch newsroom sent the
stories to the newspaper computer system for print pro-
duction, editors at the electronic newsroom assigned an
index category and a priority to each story, adjusted the
headline to fit the CompuServe index, and sent the stories
to CompuServe computers for final delivery. The content
was available Monday through Saturday from 6:00 p.m.
to 5:00 am., and all day on Sunday, at a cost of $5.00 per
hour (Columbus Dispatch, 1980).

The test lasted until June 1982. The overall conclusion
was that, as Lawrence Blasko, Associated Press director
of information technology, put it, “there is no clear and
present danger to newspapers from electronic delivery of
information to the home” (Electronic newspaper, 1982,
p. 7). Although the Associated Press did not release the
full results of this experiment, from partial information
that appeared in the press it is possible to list some of
the reasons behind this conclusion. First of all, news “ac-
counted for less than 10 percent of the average test fam-
ily’stime. .. [and] this usage was heavily skewed toward
a few respondents; one out of ten households accounted
for half of al news reading” (Blomquist, 1985, p. 423).
Secondly, newspaperstended to offer onlinethe same con-
tent appearing in their print editions, which did not satisfy
users interests: the consensusfrom user feedback wasthat
“electronic home delivery of information represents anew
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medium and that simply placing the ‘traditional newspa-
per’ in the system was not going to work” (AP Finds,
1982, p. 20). Inthethird place, the typical “early adopter”
user profile—male, young, white, upper income, highly-
educated—made up for a specialized audience much dif-
ferent than the usual large audience of mass-circulation
publications. Fourthly, there was no critical mass of per-
sonal computer usersjustifying large-scale investmentsin
the short-run.

Another alternative pursued by various newspaper com-
panies was to set up Public Access Videotex: dedicated
terminals located in places like malls, hotels and airports.
Thiswas partly motivated to increase the peopl€’'s aware-
ness of videotex and its potential benefits—an attribute
of the innovation process known as “ observability” in the
diffusion perspective. Chronicle Publishing, Harte-Hanks
Communications, and Lee Enterprises had aready ven-
tured inthisareaby 1983 (Public Access Videotex, 1985).
Moreover, not only the larger and more resourceful papers
tested the waters of electronic publishing. For instance,
in February 1982 the Tiffin Advertiser-Tribune, an under-
20,000 circulation daily in Ohio, launched a videotex sys-
tem, an enterprise that also included developing the “On
LineUniversal Access’ software—soldinlocal stores—to
allow accessto the service from awide variety of personal
computers (Gibson, 1983). Furthermore, higher education
institutions were also sites of videotex activities: for ex-
ample, IndianaUniversity organized aconference on elec-
tronic newsdelivery in 1980 (Ahlhauser, 1981; Electronic
News, 1980), Brigham Young University’s college news-
paper set up an experiment on videotex journalism in the
summer of 1980 (Test to Offer, 1980), and the University
of Florida established an Electronic Text Center in 1981
(University of Florida, 1981).

Newspapers also participated in founding trade groups
such as the Videotex Industry Association, which in 1982
included, among its 125 members, companies such as
Hearst Corporation, Knight-Ridder Newspapers, and
Times Mirror (Radolf, 1982). The Videotex Industry As-
sociation engaged awide array of activities, including re-
search efforts such as the development of an “Application
Level User Protocol Guide” for videotex to improve in-
terface design. According to Larry Pfister, the association
chairman and Time, Inc., executive, “ The current random
approach to designing user interface functions to appear
unique and helpful may become a barrier rather than a
boon to the commercial success of videotex” (Videotex
group, 1982, p. 35).

The intensity of the early 1980s videotex efforts also
manifested in the legidlative arena. Together with the ca-
bleindustry, newspapers |obbied before Congress to keep
AT&T a bay when it came to videotex content
(Branscomb, 1988; Mosco, 1982; Neustadt, 1982; Pool,
1983). These efforts resulted in a 1982 prohibition for
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AT&T to enter into the electronic publishing field—a ban
that was lifted seven years later. The newspaper industry
put forward two arguments:

Onewasthat AT& T'ssize, perhapsincludingitsmonopoly
power in other markets, distorted the market in such a way
asto provide unfair competition with newspapers. This could
damage the diversity of the press and therefore the freedom
of the press. Its other argument was that vertical integration,
provision of both the content of aninformation serviceandthe
conduit over whichitis conveyed toitsrecipient, isaform of
control regardless of the size of the provider. (LeGates, 1984,
p. 291)

But no other development in this period illustrates the
extent and character of American dailies videotex en-
deavors better than the Viewtron project—the only ini-
tiative comparable in scope and size was Times Mirror’s
Gateway system, which followed relatively similar paths
than Viewtron. It isto this case that the next section turns.

VIEWTRON

After following the evolution of the British Post
Office's Prestel videotex, and other related projects out-
side the United States, top executives at the newspaper
chain Knight-Ridder became concerned about theimplica-
tionsthat these systems could havein the American scene.
As James Batten, then Knight-Ridder’s vice-president for
news, stated before the U.S. Senate Committee on Com-
merce, Science and Transportation during hearings on
telecommunication legislation:

In the mid-1970s, Knight-Ridder began a careful explo-
ration of the various new electronic information technologies
sprouting on the horizon. Our initial concern was defensive.
For years there’s been talk about “the el ectronic newspaper.”
We were concerned that some of these new systems might
someday represent a competitive threat to the daily newspa-
per. And if that wasto be the case, we wanted to discover that
fact earlier rather than later. (Batten, 1981, p. 18)

Knight-Ridder established a wholly owned subsidiary,
Viewdata Corporation of America, which in 1979
announced ajoint venture with AT& T to devel op avideo-
tex systemmodel ed after Prestel (K-R Plans, 1979). AT& T
provided the hardware, including the dedicated terminals
used by consumers, and Knight-Ridder was in charge of
the rest, including content, advertising, marketing, and
general management. In July 1980 the company began a
field test in which several dozen families of Coral Gables,
an upscale Miami neighborhood, were given free accessto
Viewtron several weeks at atime (Viewtron Test, 1980).
The system consisted of around 15,000 screens of news,
information, and services such as shopping and banking,
transmitted over regular phone lines to a specially mod-
ified TV set equipped with a keyboard. Consumers used
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the keyboard to select from the different choices presented
through an interface composed mostly by text and some
crude graphics. The notion of an active user, asopposed to
themore passive one of traditional print and broadcast me-
dia, was seen by people like Batten as a distinctive feature
of Viewtron: “The system puts the viewer in the driver's
seat. He asksfor what hewants, when hewantsit” (Radolf,
19804, p. 8).

Knight-Ridder expressed great enthusiasm during the
field test. For instance, at a gathering of over 100 financial
analysts in the Downtown Athletic Club in Manhattan,
Viewdata Corporation of America’s president Al Gilen
said, “Our researchisencouraging . . . peopleuse Viewtron
for news, shopping, and sending messages,’ and
announced plans for a full market trial after the field test
ended (Radolf, 1980b, p. 23). Alvah Chapman, Jr., Knight-
Ridder’s president and chief executive officer, added that
this project gave the firm “expertise in software, and no-
body else has it.... Viewtron's information is part and
parcel of today’s newspaper” (Radolf, 1980b, p. 23).

The field test ended in October 1981. Knight-Ridder
was satisfied with outcomes such as significant interest
for news and usage of shopping and banking capabili-
ties, as well as consumers manifestations in favor of the
technology and of their willingness to pay for the service
(Silverstein, 1983). When the test formally ended, plans
for amarket trial—also in the Miami area, where Knight-
Ridder had its headquarters—were already under way. As
opposed to the field test, this second phase would have
consumers paying for the reception unit and the use of the
system, and advertisers for their promotional messages.
This change of focus was common to videotex develop-
ments around that time: “Unlike the tests that started in
1978, the current wave of experimentation is designed to
answer crucia marketing rather than technical questions,”
wrote Silverstein in 1983 (p. 57). Thus, the logistics of
this second phase included opening up advertising sales
offices in Chicago, Miami, and New York, and hiring a
national ad-sales force. Furthermore, between 1981 and
1983 Knight-Ridder sold Viewtron franchises to newspa-
per companies around the country; partners were given
access to market trial data, and the rights to launch their
ownlocal Viewtron system (Compaine, 1984). Finally, this
second phase also involved changes in the reception unit:
InJuly 1983 AT& T unveiled the Sceptre equi pment used to
add videotex capabilities to the television set. It consisted
of awireless keypad with a Qwerty keyboard, a commu-
nication link with a speed of 1200 baud, and the option of
connection to a printer (American Bell, 1983).

Themarkettrial beganin October 1983 (K night-Ridder’s
Viewtron, 1983). Six months later there were only 1500
subscribers—Knight-Ridder expected 5000 subscribersin
the first year—so access rates were lowered (Viewtron
Growth, 1984). At theend of thefirst year, therewere 2800
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subscribers, so Knight-Ridder laid off 41 full-time em-
ployees and announced plans to make Viewtron available
through personal computers (Knight-Ridder Cuts, 1984).
A similar strategy was pursued by other videotex efforts,
which, like TimesMirror’s Gateway, were confined to ded-
icated terminals during a period in which penetration of
personal computers was already experiencing significant
growth. Things continued downhill though, and in March
1986 Knight-Ridder announced the end of Viewtron
(Knight-Ridder “Pulls Plug,” 1986). The system had been
made available to personal computer users nationwide,
thanks to partnerships with local newspapers, which had
helped it growing to 20,000 users nationally. But Viewtron
kept losing great sums of money; although no officia fig-
ures were made available, Knight-Ridder reportedly lost
around $50 million in this venture. James Batten, then
president of Knight-Ridder, put an end to Viewtron using
words that echoed those uttered at the end of the Associ-
ated Press—-CompuServetest: “Videotex isnot likely to be
athreat to newspapers in the foreseeable future” (Knight-
Ridder “Pulls Plug,” 1986, p. 14).

Although Knight-Ridder did not reveal much of the
market trial’s data, some information moved to the pub-
lic domain over the years, helping to account for its out-
come. To begin, the service was rather slow, to the point
that occasionally company officials would find out copies
of Viewtron ads with the original slogan “The Waiting Is
Over” crossed out by users and turned into “ The Waiting
Has Just Begun” (Fidler, 1997). This slow performance,
coupled with the high cost of accessand reception unit, did
not make the service appealing to userswho had to pay for
it—as opposed to getting it for free during the 1980-1981
field test. Moreover, it was difficult to retain usage after
the first weeks. People subscribed, started using the sys-
tem, but ceased doing so when the novelty wore off (Ashe,
1991). Also, making the serviceavailablethrough personal
computers came too late in the process, when the fate of
Viewtron was almost decided. Aumente has employed the
image of “anoverbuilt luxury liner that could not negotiate
tight turns to reach safe harbor” (1987, p. 4) to describe
Viewtron's and Times Mirror's Gateway's failed attempts
to reach personal computer users. Finaly, the system did
not appropriately serve users demand for interpersonal
communication. According to Aumente (1987), intheini-
tial trials newspaper people were “cool to the idea of even
including an a phanumeric keyboard, the heart of such in-
teractivity, but AT& T prevailed” (p. 57). As Roger Fidler,
Viewtron's team member, reflected years later:

In retrospect, the interviews and usage data clearly re-
vealed that access to databases of genera news, informa-
tion, and advertising was less exciting to subscribers than
the ability to easily communicate with other subscribers. But
that was not what anyone was prepared to hear at this time.
Nearly everyone involved in the trial saw Viewtron as an
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advertiser-supported electronic newspaper. Its potential role
as an interpersonal communication medium was considered
secondary. (1997, p. 148)

By the end of Viewtron there was aready a much less
enthusiastic atmosphere among the people engaged with
videotex. For instance, areporter covering “Videotex’ 84"
for Editor & Publisher summarized the collective mood:
“Videotex thesedaysislikethegrand piano on the porch—
it'snice, but how do you get it into thehouse?’ (Fitzgerald,
1984, p. 36). David Simons, president of Video Corpora-
tion, was more ironic when at one of the conference's
seminars he stated that “videotex is like a religion ...
it requires faith and is non-profit” (Fitzgerald, 1984, p.
36). Jodi Greenblatt, director of electronic publishing for
Aspen Systems Corporation, used aquite telling metaphor
ayear later: “ Traditional videotex up to now isan abortion.
Never born. Never died. Just conceived” (Miller, 1985,
p. 26). In this climate it is not surprising that newspaper-
related videotex efforts decreased significantly during the
second half of the 1980s. However, activity inthisareawas
far from disappearing—modest servicesthat used the per-
sonal computer as the reception unit persisted in
the second half of that decade—and experienced a resur-
genceintheearly 1990s, until the World Wide Web became
the dominant online environment circa 1995.

ACCOUNTING FOR THE EVOLUTION OF NEW
MEDIA ARTIFACTS

How are we to account for the technological and social
transformationsthat took placein the early videotex news-
papers? This section argues that a mutual shaping lens
illuminates critical aspects of this process in a way that
could not be captured by traditional diffusion of innova-
tion and socia shaping of technology perspectives. It does
this by showing that actors simultaneously pursued inter-
dependent initiatives of technical construction and societal
adoption, that thiswas an ongoing processin which partial
outcomes in the construction domain influenced adoption
events at a later phase—and vice versa—and that such
process was both enabled and constrained by historical
conditions.

To begin, the actorsinvolved in the innovation process
undertook a multiplicity of intertwined construction- and
adoption-related initiatives. At the same time that they
tinkered with aternative machine configurations—from
sophisticated stand-alone systems to small-scale bulletin
board services to public access terminals—change agents
in the newspaper industry tried to create what they consid-
ered to be the most suitable environment for diffusion by
such actionsaslobbying legislatorsto prevent AT& T from
becoming a competitor and forming a high-profile trade
association. The simultaneous pursuit of related technical
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construction and societal adoption paths was also visible
inthe Viewtron case: Field trials probed both technical ca-
pabilities and adopters’ behavior, and market deployment
was as much about fostering diffusion as about continuing
reinvention of the artifacts. In other words, society became
the technical lab, and the resulting artifacts were embodi-
ment of the compromises between producers’ preferences
and adopters’ behavior. Also, building Viewtron involved
not only technical work but also devel oping organi zational
capabilitiesthat could best accommodate, and profit from,
the new artifact through initiatives like establishing al-
liances and joint ventures, engaging the financial analyst
community, and expanding the labor force.

Rather than first constructing the artifact and then dif-
fusing it through society, actors seamlessly wove these
two dimensions of new media evolution in an ongoing
fashion. Asaresult, changesin one dimension influenced
aterationsintheother at alater stage. For instance, thecre-
ation of the Videotex | ndustry Association, something that
could be seen as a“social” event trying to shape the con-
ditionsfor diffusion, quickly led to a“technical” initiative
in interface standardization to foster further market ac-
ceptance of videotex. Along the same lines, the increased
penetration of personal computers in the home, coupled
with the lower than predicted Viewtron sales, triggered the
hardware and softwaretransformation that enabled thesys-
tem to be accessed through nondedicated terminals with
the hope that this would accelerate its rate of adoption.
However, these technical changes did not lead to com-
mercia success. Like most early electronic newspapers
in the United States, Viewtron was technically functional
but unable to reach a critical mass of adopters by either
influencing peopl€'s practices in the intended direction or
altering technical configurationsinacommercially fruitful
manner. Wheredid thissocial inability and/or technical ob-
duracy come from? A brief international comparison will
help to elucidate why the answer to this question is partly
historical .*

To ramp up usage of its telephone system, the French
government sponsored a nationwide videotex initiative,
Télétel, starting in the late 1970s. The government de-
veloped dedicated terminals and distributed them for free
among the popul ation—usersonly paidfor theservicesuti-
lized. Like Viewtron, the system was originally conceived
as away of providing users with an array of useful data;
henceitsinitia configuration did not prominently feature
one-to-one and many-to-many message flows. However,
ina1982 trial in Strassbourg, France, which included the
participation of the local paper, Les Dernieres Nouvelles
d’ Alsace, a “fortunate accident” happened:

The newspaper’s technical manager developed an appli-
cation to correspond on line with users so as to help them or
to monitor their uses. Service users quickly discovered that it
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wasal so possibleto communicateinreal timewith each other.
Thisapplication soonbecameso popular that it attracted users
from all over France although it was only available through
aloca telephone number. Later it was reproduced by many
other information providers. (Vedel & Charon, 1989, p. 101)

This was the origin of Téétel's messaging system,
which quickly became one of its most popular features
and entailed a host of technical and social transforma-
tions, from enabling a multitude of messaging systems to
redefining the whole enterprise as acommunication space
(Charon, 1987; |waasa, 1988; Marchand, 1987).% Analysts
have argued that creating acommon and subsidized techni-
cal infrastructure, and reinventing Télétel’s messaging ca-
pabilitiesin responseto early adopters’ behavior were key
contributing factorsin thisvideotex comparative commer-
cial success vis-avis its European and North American
counterparts (Mayntz & Schneider, 1988; Schneider et al.,
1991).

The early electronic newspapers in the United States
originated in a different historical context than Télétel.
By contrast to the French government, American dailies
pursued videotex initiatives without the advantage of a
publicly subsidized infrastructure, and not on the public
interest but with a dual business mativation: to explore
the new domain and to assess its threat to print (Carey &
Pavlik, 1993; Davenport, 1987; Ettema, 1989). This du-
aity can be seen in the ambivalent public reactions of
Associated Press and Knight-Ridder officials to the end
of their videotex endeavors—its commercial failure re-
assured them about the viability of print. In addition, in
a context marked by the information society rhetoric, the
ideol ogy of technological determinism, andthepreexisting
computerization of the industry, newspapers appropriated
videotex from the standpoint of a publishing mindset that
had historically evolved over a couple of centuries of pro-
ducing content for a large number of readers. Thus, they
pursued videotex less out of aconviction that they needed
to ater their production procedures and values to create
an entirely different media artifact than because this was
something that they “had to do.”

Print’s stand-alone technical infrastructure and unidi-
rectional flow of information were reproduced in
Viewtron. First, like a newspaper, each videotex was a
closed system accessed only by its subscribers. Hence, it
isnot surprising that Viewtron was made available to per-
sonal computer (PC) userstoo late in the game. Secondly,
Viewtron simply reused content initially authored for its
print counterpart—a practice that was common among
videotex newspaper during this period (Blomquist, 1985;
Brown & Atwater, 1986; Mantooth, 1982; Overduin, 1986;
Weaver, 1983). In addition, adopters were seen as active
consumers abl e to choose from different options furnished
by the newspaper, but not as producers of their own infor-
mation. Hence, user-authored content was not fostered and
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its potential was mostly overlooked. Asaresult, Viewtron
neglected its own usage data showing that adopters were
more interested in communicating with each other than
reading newsroom-generated content.

This analysis shows that the shaping of videotex news-
papers cannot be understood disconnected from how their
diffusion was intended to unfold and how it actually hap-
pened, andtheir diffusion cannot beunderstoodinisolation
from the ongoing process of technical construction. The
technical configuration and societal adoption of videotex
newspapers were not distinct outcomes but two sides of
the same process of evolution of hew media. These dy-
namics would have been missed by analyses focusing on
either the social construction of videotex artifacts or their
slower than intended diffusion through society.

CONCLUDING REMARKS

This article has argued that a mutual shaping perspective
providesamore encompassing account of thejoint process
of technical construction and societal adoption than either
the diffusion of innovations or socia shaping of technol-
ogy perspectives. Drawing from recent scholarship in so-
ciology and history of technology, organization studies,
social informatics, and computer-supported cooperative
work, the analysis has focused on the interplay between
construction and adoption in the evolution of new media
artifacts. More specifically, it has looked at three critical
aspects of this evolution: the simultaneous pursuit of in-
terdependent technol ogical and social transformations, the
ongoing character of this process, and the importance of
the historical context in which it unfolds. Using examples
from the origins of videotex papers in the United States
this analysis has shown that (a) the actors undertook a
multiplicity of intertwined technical shaping and societal
diffusion initiatives from developing software to lobby-
ing legislators to building hardware to generating suitable
organizational designs, (b) partial outcomes of shaping
initiatives altered diffusion events at alater stage and vice
versa, and (¢) American newspapers ambivalent appro-
priation of videotex was partly a result of the historical
context marked by a desire to explore the electronic ter-
rain with the somewhat conflicting concern of preserving
the viability of the print domain.

Additional research is needed to further the develop-
ment of the mutual shaping lens in the analysis of new
media. | would like to emphasize one area that appears
particularly relevant for theory building. This article has
drawn from multiple scholarly sourcesto shed light on the
evolution of new media artifacts. However, future work
could expand the processof theory building by linking gen-
eral dynamics of technological and social change with an
exploration of potentially specific featuresof variouskinds
of artifacts. That is, are there particular dynamics that are
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moresalient in the construction and adoption of new media
artifactsthan in other kinds of technologies? For example,
the work of Silverstone and his colleagues (Silverstone
& Haddon, 1996; Silverstone et al., 1992) on the notion
of “double articulation”—"the ways in which information
and communication technologies, uniquely, are the means
(the media) whereby public and private meanings are mu-
tually negotiated; aswell asbeing the productsthemselves,
through consumption, of such negotiations of meaning”
(Silverstone et al., 1992, p. 28)—suggests that afocus on
the potential distinctiveness of new mediamay contribute
to developing a mutual shaping approach in away that is
sensitive to both shared dynamics of multiple technolo-
gies and specific features of different kinds of artifacts.
This iteration between the general and the particular is
one critical way in which future empirical analyses could
further new mediatheorizing while contributing to broader
pursuits in the study of innovation.

NOTES

1. The following paragraphs center on one set of differences be-
tween the American and French experiences with videotex. This com-
parisonismeant toillustrate the role of historical factorsin shaping this
set of differences, not to present acomprehensive comparative analysis
of videotex development and use in different countries. For an exam-
ple of this kind of more comprehensive comparative analysis, see the
study of Schneider et al. (1991) about the dissimilar trgjectories pursued
by videotex in France, Germany, and United Kingdom. Space limita-
tions prevent thisanalysisfrom engaging with thisbroader matter inthe
context of this paper. However, these authors' finding that historically
anchored contextual features partly account for these dissimilar trajec-
tories underscores my more general claim about the heuristic power of
looking at historical dynamicsin the evolution of new media.

2. Thiskind of “fortunate accident” has an important antecedent in
the history of computerized communication systems: therolethat early
users of ARPANET had in turning electronic mail from a secondary
technical capability into amajor source of its attractiveness and further
use (Abbatte, 1999; Campbell-Kelly & Aspray, 1996; Ceruzzi, 1998;
Norberg & O’ Neill, 1996).
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