Chapter 1 Computerization Movements and the Diffgion of Technological Innovations
In M. Elliott & K. Kraemer (Eds.)Computerization Movements and Technology
Diffusion: From Mainframes to Ubiquitous Computifmg 3-41), Medford, New
Jersey: Information Today, Inc.

Margaret S. Elliott and Kenneth L. Kraemer
University of California, Irvine
CRITO

401 East Peltason Drive
Suite 3200 Berkeley Place North
Irvine, CA 92697-4650
[(949) 824-6387] [(949) 824-5246]
[melliott@ics.uci.edu] [kkraemer@uci.edu]

Abstract [A]

What explains why organizations adopt computingtetgies? Management and
organizational research on diffusion of technolagjinnovations has emphasized features of
technology, organization, and environment that stdiffusion in response to some economic
need. However, several computer scientists havwesdrthat diffusion takes place in a broader
context of interacting organizations and institaavhich shape utopian visions of what
technology can do and how it should be used. Timadenvironmental dynamic has been called
a “computerization movement”. A computerization raoment is a type of movement that
focuses on computer-based systems as the coreoteglas which their advocates claim will be
instruments to bring about a new social order. &lagh/ocates of computerization movements
spread their message through public discourserinigsegments of society such as vendors,
media, academics, visionaries, and profession&ses. Computerization visions often
legitimate continuing large investments in techgglbased on the benefits promised by an ideal
vision. However, there is often a gap between thi@w and reality, which may be caused by

limitations of the technology, social adaptatioritte technology, or in the nature of the vision
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itself leading to failures or setbacks towards sgstul diffusion of the technology. This book
examines this diffusion process across many plagand contexts by examining
computerization movements for the promotion of tedbgies ranging from small individual
artifacts to large-scale computer-based systeneschhpters are organized across five themes
representing key utopian vision regarding compaé&ion movement outcomes: productivity,
democratization, death of distance, freedom arwhindtion rights, and ubiquitous computing.
In this chapter, we give a brief overview of theselerlying themes characterizing them as
utopian visions of various computerization moveraghtough the years and discuss them in
relation to their historical place in a particuda of computing identified as the Mainframe era,
the PC era, the Internet era, or the Ubiquitous @dmg era. Finally, we introduce the chapters
in this book by illustrating the themes throughrepées from the case studies presented in the

chapters in this book.

Keywords [A]
Computerization movements, technological actiomés, utopian visions, counter-
computerization movements, innovation diffusionottye productivity, democratization, death of

distance, free software, open source softwaregrmdtion rights, ubiquitous computing

Introduction [A]

What explains why organizations adopt computingnetgies? This is the fundamental
guestion addressed by this book. The managemerdrgadizational research on diffusion of
technical innovations has tended to emphasizeresatf technology, organization, and

environment that shape diffusion in response tea@momic need (Thompson, 1965; Tornatzky
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& Fleischer, 1990). Environment has been concensgdowly as constituting pressure for
adoption due to firm, industry, or global compeititi But several computer scientists have
argued that environment needs to be conceivediakex construct that captures more of the
dynamics of diffusion within society (Kling & lacon1988; King, Kraemer, Gurbaxani,
McFarland, Raman & Yap, 1994). That is, diffusiakés place in a broad context of interacting
organizations and institutions which shape visiohwhat the technology can do and how it
should be used. Those socially constructed visibiise technology shape the perceptions of
people in organizations and drive diffusion.

Innovation diffusion theory (Rogers, 2005) emphesithe importance of the relationship
between the features of technological innovatiorsthe context of adopting organizations or
societal groups in achieving diffusion of techngl@yich as computers or information
communication technologies (ICTs). Diffusion occusen the innovation has reached a stage
where organizations or society have adopted anvatian in practice. Sociologists and
economists have theorized that diffusion in orgatans is influenced by the specific context of
the adopting organizations and by specific featofébe technology or technological process
being adopted (Rogers, 2005; Tornatzky & Fleisch®80; Zhu, Kraemer, & Xu, forthcoming).
Examples of context might include organization saoption costs, technical background of
potential users, or similar features. Various atgpeta technology, such as competitive
advantage, return on investment, usability of dahology, or fit with work practices, might
intervene in the diffusion process.

Although innovation diffusion theory is helpful imderstanding the adoption and use of
specific technologies in organizations, it doesadress the broader societal context that

influences technological diffusion, such as ideaabbeliefs or visions surrounding innovation.
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Many groups within society, such as vendors, mediademics, visionaries, and professional
societies, are instrumental in promoting the adwpéind diffusion of technology through
utopian visionf what the technology can do to change or impsoaal or work life. Kling

and lacono (1988, 1995) have called this broadrenmiental dynamic a “computerization
movement” (CM) to signal its separation from, y#iliation with, technology and social
movements more generally. A CM is a type of moventiegat focuses on computer-based
systems as the core technologies which their adesaaim will be instruments to bring about a
new and better social order. CMs can be charaetéas consisting of three components which
interact with and shape each other (lacono & KIR@)1): 1) technological frames, 2) public
discourse, and 3) organizational practice and Tisehnological frames (Orlikowski & Gash,
1994) are composite understandings about how adémyly works and could be used. These
frames are built up in public discourse about di@aar computer-based system in the form of
mass media, scientific journals, public speakimgl tiade journals (lacono & Kling, 2001). Over
time, a technological frame pervades and becongeddminant frame representing a particular
CM or group of CMs. Public discourse and technadabirames influence how technology is
used in organizational and inter-organizationaltegts.

With this brief introduction, the remainder of tlusapter elaborates on CMs and
illustrates central themes that have emerged dneelast fifty years. It first defines CMs as a
concept and discusses the broader intellectualgoackd from the social sciences and from
previous CM research. Next, it presents a concéptadel of CMs that illustrates the principal
components and their interactions. It then idesdithe following five technological action
frames that have emerged in previous CM researdtwaiting:

*  Productivity
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 Democratization

Death of distance

» Freedom/information rights

» Ubiquitous computing

Finally, it explains each of these themes and agamples from some of the chapters in the
rest of the book to further illustrate and elabethe themes, as well as to introduce the

chapters.

CMs as a Concept [B]

The notion of a CM was first defined by Kling aratdno (1988) as a particular kind of
social movement whose distinguishing feature i ékdaocates focus on computer-based
systems as instruments to bring about a prefeoeidlsorder. We characterize a CM as a
specific kind of social and technological movemem¢nted towards the mobilization of bias for
continuing investments in computer technology adted uses based on utopian visions of
better social worlds. CMs advance computerizaiiomays that go beyond the effect of
promotion by the industries that produce and seihputer-based technologies and services.
CMs communicate key ideological beliefs about thefable links between computerization
and a preferred social order, which helps legitenwatatively high levels of computing
investment or other resources (e.g., personal aisneccurs with the Free Software Movement
(FSM) for many potential adopters. These ideologles set adopters’ expectations about what
they should use computing for and how they shoujdmize access to it.

The CM construct refers to the loosely organizealitons which promote technology

and mobilize membership via professional or othiganizations. Some CM organizations may
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be highly organized around a central group sudhe&ree Software Foundation (FSF), which
promotes the FSM, or the National Information htitre (NII), which promoted nationwide
Internet access during the Clinton-Gore administnatOthers are loosely linked subgroups of
professional organizations, or informal groupsadidlition, activists who write for broad national
audiences, but who do not belong to professiorgdrmizations, contribute to technology
diffusion through their creation in public discoeirsf utopian visions for technology use. These
visions shape “technological frames” that form k#gas about how a technology works and how
it could be used. Over time, the development affdgdon of new technologies can result in
stabilization of the meaning of technologies in finen of dominant or master frames. These
master frames promote large investments in thentdohyy based on the benefits promised by
the ideal vision.

There is often a gap between this vision and theteehnology is realistically used by
organizations and society. This may be due to éitiwhs in the technology’s performance, in
social adaptation to the technology, or in the reatf the vision itself that leads to failure or to
setbacks towards eventual success. As time goeobiending discourse may evolve, through
scientific studies and/or public journalism, shogvhiow the actual use of technology does not
match the expectations of the utopian vision. Nemidant technological frames may emerge,
replacing the original utopian vision with one moeélective of actual use of the technology.
This reframing process may also result in the desfgrew technology.

Sociologists have used the term “movement” to sttahjous types of collective behavior
with the term “social movement” often used to retemovements in general (Blumer, 1969).
Movements can start out as general in nature e women’s rights movement) and evolve

into specific movements based on the ideology efgneral movement but with more specific
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objectives and supporting organizations. For examntpe National Organization of Women
(NOW), established in 1966, grew out of the broad@men’s rights movement, but focused on
modern equality issues related to politics, andeased educational and employment
opportunities. Similarly, CMs may be viewed as #pemovements centered on a general CM
that promotes mass computerization (Kling & lacat@88). Distinguishing between the general
and specific CMs provides a way of characteriziisginct wings of the larger, continually
evolving computerization effort in the United Stasad elsewhere in the world, including
developing countries. This distinction enables aed®ers to show how similar conceptions about
modes of computerization found across many org#oizaor social settings can be understood
in a more general way.

Specific CMs may generate specific counter-comjmagon movements (CCMs) that
oppose certain modes of computerization which thewocates view as bringing about an
inappropriate social order (Kling & lacono, 1988here is no evidence of a general CCM
forming in response to the general CM, but sevaratific CCMs have been identified (Kling &
lacono, 1988, 1995). For example, since 1990, tatiter Professionals for Social
Responsibility (CPSR) group has served as an aatignoup opposing militant types of
computer-based systems such as StarWars. It lmalssed on other public issues of
computerization such as workplace democracy amrirdtion rights. A general CCM is
unlikely as it would have to rest on a technolofijycanti-utopian vision of all computerization
in society. There are a few technologically antipian books or articles (Mander, 1991), but no

visible general CCM.
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CM Background and Previous Research [B]

Sociologists have studied a variant of CMs in trenf of technological movements
(McCarthy & Zald, 1977; Useem & Zald, 1982), suehtlze nuclear power movement in which
particular technologies are central to a visioa pfeferred social order. Technological
movements are unique in comparison with typicalaeuovements in that their mobilizing
ideologies center on the promotion of an improvecdad order via the use of a particular family
of technologies (Kling & lacono, 1988). A key mahihg resource of technological movements
is the movement organization (McCarthy & Zald, 19®Hhich identifies their goals with a
movement or counter-movement, and attempts to mghe those goals. While movement
organizations may play a role in promoting a CMuwhost importance in mobilizing support
for use of a particular computer-based systemharadtivists who write or speak for broad
national audiences (Kling & lacono, 1988) but may mecessarily belong to any particular
movement organization. Such activists are illusttdiy technology writers such as John Seely
Brown, Howard Rheingold, and Nicholas Negropontesibess writers such as John Hagel and
Arthur Armstrong; academics such as Jonathan Weiand Sherry Turkle; and journalists such
as Walt Mossberg; but there are legions of sudkists at all levels within society. The fact that
these activists have a positive influence on CM itiattion is akeydistinguishing feature of
CMs compared with other technological movementg iajority of CM mobilization for
membership is advertised and successfully recrdimexigh their public discourses in the mass
media, professional organizations, public speegbgsular stories, television shows, and
magazine articles (Kling & lacono, 1988).

In previous research, Kling and lacono (1988) aredyCM ideologies of

computerization based on a study of the histotregctory of specific CMs. They examined the
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literature and did case studies of five CMs: auitfi intelligence (Al), computer-based education,
urban-based information systems, office automaton, personal computers (PCs). They
identified the following ideologies as charactergieach of the five CMs:

= Computer-based technologies are central for amefdrworld.

= Improved computer-based technologies can refornetgoc

= More computing is better than less, and there areanceptual limits to the scope of

appropriate computerization.

= No one loses from computerization.

= Uncooperative people are the main barriers to sosfiarm through computing.

In later research (Kling & lacono, 1995), they sththat the five ideological beliefs
could be replaced by a simpler discussion by refgto them as forms of “technological
utopianism."Technological utopianisns a rhetorical form which places the use of sopexdic
technology, such as computers as key enabling elsnoé a utopian vision. Later still (lacono &
Kling, 1996), they expounded uptechnological utopianisras a keydevice used by movement
advocates to envision the renewal of society thnadeghnology.

Technological utopianism does not refer to thenetbgies themselves but to the
analysis in which the use of specific technologileys a key role in shaping an ideal or perfect
world. For example, in 1993, when the White Hosseiéd an agenda for the NI, better known
as the “Information Super Highway,” readers weitleedgo imagine a world where people can
live anywhere and telecommute to work. Without rnenbf the economic and political strife
associated with computer networking, the NIl rep®# rich example of technological

utopianism. Finally, in lacono and Kling (2001) pian visions are said to appear in public
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discourse and influence the emergenctcofinological action frameshich form key ideas

about how a technology is used in micro-level cetste- currently and in the future.

The Concept of Frames in CMs [B]

Snow and Benford (1988) originally defined framegtee conscious strategic efforts by
groups of people to fashion shared understandihtfgeavorld that legitimate and motivate
collective action. The concept of frames is useddmwjial scientists of several disciplines —
sociology, cognitive psychology, linguistics andatiurse analysis, communication and media
studies, and political science and policy studiés describe and analyze the “interpretive
schemas” people use to understand and act upaidedgarding the way things are now and
how they should be changed in the future. The fngnasbncept has been applied analytically and
examined in empirical studies in sociology moresastvely than in other areas (Benford &
Snow, 2000; Snow, Rochford, Worden, & Benford, 19BGow & Benford, 1988, 1992).

Goffman (1974) first described frames as “scherotaterpretation” that enable people
to identify occurrences within their life span ahd world at large. Since frames help to make
events meaningful to people, they serve as a daidetion. Collective action frames (Benford
& Snow, 2000) serve as a simplifying mechanism damp individual attitudes and perceptions
with negotiated shared meanings of the movementadg. They serve to mobilize movement
actors to recognize the need for change and toaetken to make the necessary steps toward
accepting an alternate way of doing things. Callecaction frames are action-oriented sets of
beliefs and meanings that support the goals otmlsmovement organization.

In their study of Internetworking as a CM, lacomml &ling (2001) combine the

sociological notion of “collective action framesitivthe definition of “technological frames”
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(Orlikowski & Gash, 1994) to coin the term “techaogical action frames.” Technological action
frames are composite understandings that suppgirtiavels of investments in new technology
and form the core ideas about how a technology svarkl how it could be used. They work at
the macro-social level in motivating people to jai€M. Individuals and organizations then
appropriate these frames into their micro-socialtewts. These frames circulate in public
discourses designed to mobilize membership in icpéar CM. lacono and Kling (2001)
present a process of societal mobilization withfdtlewing three primary elements:

» Technological action framesmulti-dimensional composite understandings that
legitimate high levels of investment for potentigers and form key ideas about how a
technology is used — currently and in the future.

» Public discourse — written and spoken public comigations that develop around a new
technology found in government discourses, theodise of scientific organizations,
mass media discourses, and organizational andgsiofel discourses.

» Organizational practices — ways that organizatams groups of individuals put
technological action frames and discourses intotm@in a micro-level social context.
These three elements are related in a recursih@fasas illustrated by the arrows in

Figure 1.1. To simplify our discussion of framesotighout this chapter, we refer to
“technological action frames” hereafter as frameteohnological frames. Moving from left to
right in the figuretechnological frameshape and structupeiblic discoursevhich then shape
and structure organizational use and practiceseckla the technology. Over time, the
development and diffusion of new technologies @sult in stabilization of the meaning of

technologies in the form a@fominant or master frames.
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In turn, organizational practices can influencelfutiscourse and result in a
“reframing” process. This occurs when there is @ lgetween thetopian visionconveyed in
public discourse and the actual organizationalafigechnology. As time goes bgontending
discourseevolves in public discourse through scientific gésdand journalism regarding this
gap. Eventually, newdominant frameemerge, resulting in either new technology or nees of
the same technology. This process is further daesdiin the following section where we

introduce the conceptual model of CMs.

[Insert FIGURE 1.1 Here]

Conceptual Model of CMs [A]

Using these primary elements, we developed a comalemodel of the life cycle of a
CM and the various paths that it may take from @eece to finale. Figure 1.2 presents the basic
model.

Moving from left to right in the figure, as naw@mputer technologiesre introduced into
society, people in diverse organizations cre#b@ian visionsabout these technologies. These
visions are of improved social worlds enabled kg/téthnology. The utopian visions are
expressed ipublic discoursef the media, academic writings, user groups, stgu
associations, and professional societies and riestiie emergence of dominant technological
frames which influence choices by organizationsiadd/iduals about technology adoption.
These visions and technological frames servadbilize individuals, organizations, and society
to investin computer-based systems, thereby promadliffgsionof the technologyproadly

within society.
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[Insert FIGURE 1.2 Here]

Depending upon the fit between the utopian visemmd reality of technology use, the
technology may fade, reach critical mass, or stateuh new cycle. Similarly, the CM involved
with the technology may fade, continue with the sdominant framemerge with another CM,
or face a CCM. As the CM continuesintending discourseay evolve in which the actual
technology is described as not being used as inrigmal utopianvision. Continuatontending
discoursemay eventually result in the replacement ofdbeninant frameor may result in a new

or revised technology. We discuss each of thesedeas next.

Computer Technology [B]

Computer technology refers not only to the physactifact of the computer but to the
whole package of hardware, software, infrastructamel organizational practices required for its
effective use. Since the 1990s, user applicatisofivare) and computer networks have become
key technologies that are complex and increasirggiyired for effective use, but are mainly in
the background. Typical users are not aware oh#ndware and software that enable Internet
connections. What they see is e-mail, instant nggsgaand bulletin boards — primarily,
software applications on the network. Increasinglig software that provides utility to users and
thus it is not surprising that CMs have arisen acosoftware such as enterprise systems and
collaboration technologies. Organizational practibave also come to be recognized as key to
successful use of software in order to achieve erplebenefits. Thus, both software and

organizational practices are part of the sociali¢atf the environment of use and therefore
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adoption and use of computing are more complex Widmprevious innovations such as the
typewriter or the adding machine. This is perh&eskiey reason that CMs have come to play a
primary role in the diffusion of complex computeased systems into social worlds within

organizations and society.

Utopian Visions [B]

CMs are most distinguished by their particular woprisions about what the technology
can do and how it should be used and organizedelvisions are “utopian” in the sense that
they depict how things could be in ideal social i®mhere the technology actually would do
what it was supposed to do and both people andimageons would be perfectly attuned to the
demands of the vision in terms of knowledge antsslgtructure and control, and goals and
objectives. The visions are sometimes far fromityedlhe technology does not work as
envisaged, or perhaps does not work at all. Peaopleorganizations cannot or do not wish to
make the required adaptations. If the vision is @dw, however, and people stay with the
technology over time, the vision might eventuaklydchieved as a result of improvements in the
technology, a subsequent new and related technobogyunique organizational adaptation.

One such utopian vision can be seen in the FSMwdnilvocates that software, in the
form of source code and executable files, shoulgrbeided free to individual and
organizational users rather charging a price asiirent practice. This concept is anathema to
typical software development firms which chargeiaepfor proprietary software and generally
include only executable files. Thus, typical usarsoftware in organizations or individually rely
on proprietary firms for software changes whichalisuresult in more fees. Although wider

diffusion would be a result of free software, tisisiot the only purpose. The vision also appeals
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to a general and high ideal of “freedom.” Richard3tallman, the leader of the movement
(known as RMS in the free/open source software F0communities), postulates many
altruistic reasons why all people should give asayrce code, but they all come down to doing
so in the name of freedom in keeping with the teéthe Founding Fathers who wrote the U.S.
Constitution. (See http://www.fsf.org for severasays articulating the benefits of free
software.) In response, big business enterprikedMicrosoft are claiming anti-utopian
outcomes from free software such as the end ofalegon and the downfall of enterprise-

oriented companies like Microsoft.

Mobilization of Participants Through Public Discourses [B]

People are mobilized to join a movement by becoraingre of modes of
computerization through activities and by-produwdt€Ms: advocates, public speeches and
written works, popular stories, television showsj anagazine articles (Kling & lacono, 1988).
Some CM advocates represent themselves and o#pgesent organizations. Although various
computer users and vendors contribute to creatitggast in computerization, CMs help shape
expectations and stimulate demand that traditioreaket analyses ignore. For example, the first
PC hobbyists were part of a grassroots CM focuseoudding or buying home PCs, with CM
membership spreading by word of mouth or electronimmunication. In this way, they did not
identify with the computer industry and were pralgagnored by people marketing IBM PCs.
CMs are centered on collaborations of individualh wiverse interests. Some CM patrticipants
are mobilized by outside influences such as popriess, and friends and family, while others

are motivated by organizations which advocate $ipemmputer-based systems (such as Al).
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Public discourse is essential in the mobilizatibpeople to join a CM. Technological
frames circulate in these discourses and are beddyy agents who use them in their own
organizational or societal contexts and discouasess at the same time, often extend them
(lacono & Kling, 2001). In this way, the spreadimfgdominant frames in discourse at macro-
levels of analysis (like professional associationiences and shapes the micro-level context
of discourse and practices. The four levels of jpudiscourse outlined in lacono and Kling
(2001) include:

* Government discoursesdiscourse circulated in government documents ssctine NI
agenda and on government Web sites devoted to pirggrihe use of computer-based
systems in government settings.

» Scientific discipline discourses — discourse preduin scientific fields from research on
the development and use of computer-based systemyanizations and society. This
discourse borrows heavily from the social scierfueoty to explain what these new
technologies might mean to the people who use them.

* Mass media discoursesdiscourse taking place daily on television (shewsh as CNN,
Frontline, etc.), in newspapers and magazinespaadthe Internet. Activists using mass
media package their stories in such a way thauttiamiliar technology becomes more
familiar and accessible.

» Institutional and professional discoursethis layer of discourse arises in individual
organizational settings and in specific profesdi@saociations. The technological frames
espoused by the government, scientific disciplirees] the media are operationalized
within specific organizations and professional aggns. This discourse also identifies

which societal or professional problems can bevited through the use of specific
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computer-based systems. Within the micro-levelirsgtt social groups struggle to
understand the new technologies as they changeootermd with the dominant
technological action frame to fit their own prefeces and goals. As a result,
organizations may be restructured or professionefieed. While occasionally, best
practices regarding the use of new technologiesdaeussed in trade magazines or
business publications, more often discourses abotutal practices are hidden within
organizations. Through historical analyses, ethaolgic studies, and case studies of
actual technology usesontending discoursarises and new technological frames are

developed.

Contending Discourse [B]

Contending discourses arise in the mass mediajnvgthentific disciplines, and within
organizations as scientific studies of the actsal af technology are published showing the gap
between the intended use and actual use of thadtxdy. These contending discourses, by
framing technologies in alternative ways, can thave powerful influences on the development
of new meaning about technology and the developwieméw technological frames. For
example, the critical discourses about the workm@ation frame during the mainframe and PC
eras developed into discourses about more collber@chnologies, resulting in new families
of technologies such as computer -supported cotpenraork (CSCW) and groupware (lacono

& Kling, 1988).
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The Diffusion Process [B]

Technological diffusion is a multi-stage processpdsed of adoption, use, and
widespread incorporation into organizations or styciAdoption, which is the first stage, refers
to making the decision to use a new technologypé&sonal or organizational purposes. Yet
adoption does not always result in widespread @ifgeedechnology. It needs to be accepted,
adapted, and assimilated into an organizationtorgeneral society such as in home computing.
This is the second or use stage. Finally, the t@lclgy needs to be incorporated where it is
institutionalized as an integral part of the indival’s or the organization’s activities.

This understanding of diffusion as a complex, mstifige process helps to explain why
CMs develop and why any particular technology nakegtdecades to diffuse to its intended
audience. As part of the diffusion process, impdrew technologies may come along and
displace the earlier ones. Alternatively, despémb better than the original technology, the new
version may not displace earlier technologies beeatf the previous investments and due to the

high costs of changeover.

Outcomes [B]

Depending upon the fit between the utopian vissunsounding the technology and
users’ actual experience, the technology may fdiffeise to critical mass, or influence the
innovation of new technology which incorporatestess learned from a failure. Once a
technology reaches critical mass, it becomes utgtitalized and several things can happen to
the CM. The CM may fade out, continue and provigéhker support for diffusion, or merge with
other CMs, creating discourses which promote newtelogical frames regarding the same or

another technology.
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A further outcome, which may occur at any pointha diffusion process, is that the
utopian writings associated with specific CMs mpswn a CCM related to that CM’s specific
computer artifacts (hardware or software). The-atdpian views of CCM advocates usually
arise in response to a threat from the use andaf@vent of the specific technology promoted
by a CM. Using the example cited earlier, Microsofturported efforts to downplay the
advantages of free software with anti-utopian visiof the end of capitalism could be

characterized as a CCM.

CM Compared with Other Research Methods [A]

Most research on information technology and orgational change has concentrated on
adoption and change within single organization® iftacro-social and cultural environment is
largely ignored and studies do not look at why @wlorganizations attempt to implement the
same information technology at the same time witflerént levels of success (lacono & Kling,
2001). For exceptions to this, see (Orlikowski, 3,92000) and (Orlikowski & Gash, 1994). In
the social movement literature, the emphasis sdasthe social action and change in
organizations and more on the wide-scale mobibratif participants for social change. In CM
research, researchers bring together these bddstsdy (lacono & Kling, 2001). The analysis
of CM research is at a macro-level, showing howhtteader environment is critical to the
adoption and diffusion of technology into sociatlamork lives within society and between
organizations. In this section we review other te&oal approaches to studying adoption and
diffusion of technology at the individual and orgaational levels. We then compare their
strengths and weaknesses with those of the CMdkieak construct. Table 1.1 shows the five

frameworks, their levels of analysis, and compassa@ith CMs as a research framework.
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[Insert TABLE 1.1 Here]

Web of Computing [B]

The web of computing framework (Kling & Scacchi8P9 is a framework for use in a
social analysis of computing at the organizatideatl. It has been used to show the complex
network behind end-user computing. Web models V&was complex social objects which are
influenced by their context, infrastructure, anstbiy. However, in their scope of analysis they
are limited to within organizations. Web modelsifi§l & Scacchi, 1982) focus on the way that
some focal computing resource is produced by aar&tef producers and consumers referred to
as a production lattice. Web models examine balsttial and economic organization of
computing activities focused at the organizatiorel®f analysis. The production lattice for a
particular computer-based system or resource dsriis social organization which is
embedded in the larger picture (macrostructuref)e@tocial and economic relations and is
dependent on a local infrastructure. Web modelblerthe analysis of how the macrostructures
relate to the local availability of technology raswes at each node of the lattice. Web models
view computing systems as a complex web of histbdommitments and infrastructure changes
throughout time. Thus, web models provide a saialysis of computing developments
constrained by their organizational context, intfiasture, and history. They are most suited for
complex computer-based systems and services whiaiect many different groups in the
production lattice during development, operatiord ase of a computer-based system. In a

detailed presentation of web models and their Kibeg and Scacchi (1982) showed how using a
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web model enabled insight into the social and teeltly complex embedded computing

developments within sample organizations.

Structuration Theory and Technology Use in Organizéons [B]

Structuration models portray technology as embagiginuctures (rules and resources)
built in by designers during technology developnaamd later appropriated by users of the
technology (Orlikowski, 1992). Orlikowski (2000)d#oped a more advanced application of
structuration theory to accommodate the constatfirdtion of the meaning, properties, and
applications of technology long after developm@iechnologies such as screen displays do not
structure human action until they are routinely mpéd in recurrent use patterns which then
produce and reproduce a particular structure d¢fitelogy use. Structuration theory applied to
technology use indicates that researchers and raeneerested in estimates of technology
performance prior to investment may get more meguimesults if they look for returns on the
useof technology instead of just thechnologyitself. The application of structuration theory to

technology is appropriate at the organizationatllev

Actor-network Theory [B]

Actor-network theory (ANT) offers a framework foestribing the process of technology
adoption with emphasis on social construction asageon technical innovation. Social
interactions are viewed within a network societyviding a rich environment for viewing
social networks. One of the most important contidns of ANT is that people along with their
technologies comprise social networks known in Ad$Tactor-networks. This theory has been

used by researchers to characterize the role of a®nline IS as social actors in IS research
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(Lamb & Kling, 2003) and to analyze the socio-tedbgical construction of China’s strategy
for the transformation of the telecommunicationskat(Gao, 2005). ANT is used as an

analytical tool at the group level within organipat and societies.

Technology Acceptance Model [B]

The technology acceptance model (TAM) proposed ayi$(1989) gives an explanation
for user acceptance of information technology. Adwpand diffusion of information
technology have been studied in depth by many relsegs in the IS area. In the TAM model,
adoption refers to the decision to accept, or inwgsa technology. The TAM model focuses on
the individual level and states that an individs@doption of IT is dependent on their perceived
ease of use and perceived usefulness of the texpndlhe TAM model has been used to study
the adoption of various technologies (Venkatesh &g, 2003; Venkatesh; 2000; Dasgupta,
Granger, & McGarry, 2002) and to predict user ataege of an IS (Davis, 1989; Venkatesh &
Morris, 2003). Davis (1989) first proposed TAM whea verified that the perceived ease of use
and perceived usefulness of an information systet@rchine the behavioral intention of the user

to use the system.

Advantages of Using the CM Framework [B]

Using the CM framework enables researchers to usacao-level analysis and historical
picture of adoption and diffusion. This encouragesearchers to use a deeper analysis of tacit
and apparent attitudes and motivations for adogmhconsequent diffusion of technologies in
societal groups and organizations. The emphasis ofessional and public discourse which

influences the creation of technological actiomfes that motivate people to purchase and
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integrate computer-based systems into their daigs! Thus, analyzing the diffusion of
technology through the CM lens shows that the shoé@omputer-based systems is more than
just the by-product of ambitious marketing fromhtgch companies.

Looking at macro-level issues related to diffussddrcomputer-based systems in
organizations and society focuses the researchissaas often missed when analyzing
computer-based systems at the individual and oczgtional levels. The analyses of various
computerization environments have come from camigntific studies of work practices. These
discourses are needed to help correct the mangpnesentations and misunderstandings about
the nature of organizational restructuring and Inew technologies influence work practices
(lacono & Kling, 2001).

Furthermore, using the CM construct affords theoopmity to examine computerization
on a global level which may be missed using anagwhnique. For example, the web of
computing is intended for analysis of the social anonomic organization of computing
activities without an analysis of the global infheoes related to software adoption and use. In the
2000s, global economic transactions are becominmg c@mmmon, with e-commerce taking place
over the Web. Analysis of general and specific GMips us understand the social forces behind
the global information society of the future.

A disadvantage of using CMs as the focal pointoaia analyses of computing is that it
may result in overlooking important aspects ofititevidual and organizational adoption of
technology. For example, using an individual-lemgbroach such as TAM can show the
influence of individuals’ perceptions regardingtteology’s usefulness on the success or failure
of technology diffusion in an organization. Eveoulgh the “death of distance” technological

frame may have a powerful influence on the ratadufption of certain ICTs, individuals’
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perceptions regarding technology’s usefulnessiag/s by the TAM approach) may also be

influential in success or failure of technologyfd#ion in any particular organization.

Dominant Technological Frames in Four Computerizaibn Eras [A]

We have shown the importance of CMs in the realdwoir diffusion of computing
innovations. Our analysis of CMs indicates thatutapian visions underlying CMs are
especially critical as they form the basis for thebilization of individuals and organizations to
use the technology and make continuing investmarntsWe have shown how public discourse
influences the derivation of technological framesnicro-social contexts of organizational and
personal use, and how there usually is a gap battheeactual use and the utopian visions
projected in the discourse and frames. In our saddyM and computerization literature, we
have found that five dominant technological framgsoductivity; democratization; death of
distance; freedom and information rights; and ubboyps computing — have permeated the
utopian visions found in public discourse over dqueof four general computerization eras:
mainframe, PC, Internet, and ubiquitous compufiraple 1.2 shows the eras, new technology
introduced in that era, and corresponding domiframtes. These frames are used as the book’s
section headings, with papers grouped accorditigeio connection with that particular frame.

In this section we begin with a brief descriptidritee eras and their dominant technological
frames, followed by a section on each frame wititassions on existing CMs and on sample
chapters in this book highlighting that particui@me. In the last chapter of this book, we give a
comparative analysis of the dominant frames in @aahconcluding with predictions for

dominant frames and CMs in the ubiquitous compugireg
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[Insert TABLE 1.2 Here]

Eras of Computerization [B]

In general, CMs have been instrumental in promatmmputerization since the 1950s.
As technology evolves through the years, new CMsrgmto support adoption and use of
particular computer-based systems. We have idedtibur computerization eras and related
CMs. The five technological frames representedheywiarious CMs discussed in this book are
related to the four eras. Some frames sugir@ductivityappeared in the CM literature during
the mainframe era and are still being used to ptertezhnology use today and into the future in
the ubiquitous computing era. Two of the framekemocratization and freedom/information
rights — began during the PC era and became emboldenthe laglvancement of the Internet
era. Thedeath of distancandubiquitous computinframes were a direct result of the Internet
era and continue to be discussed as an advantd@d ®fn the ubiquitous computing literature.

Technological advancements in the last thirty y&anse resulted in major cultural shifts
in how people in businesses and homes view andamputer technology. Table 1.2 shows the
growth of technology and the corresponding chang&Ms from the 1950s to the anticipated
future. The mainframe era of the 1950-1970s gawetwéhe PC era. During the 1980s, IBM
and Macintosh manufactured PCs that became popittaboth home hobbyists and businesses.
Around 1985, the Internet era began with the coeati the ARPANET, the forerunner of the
Internet, resulting in online communities exchaggmessages on Usenet groups. By the late
1980s, e-mail was beginning to appear in seleensific and government communities, and

more and more people were participating in Usersis.
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In the 1990s, the advent of the World Wide Web {knas the Web) enabled virtual
communities to evolve into social and work worldstsas the F/OSS movement. The Web is
the universe of network-accessible informatiotdgan as a networked information project at
CERN, where Tim Berners-Lee developed a vision lnéitvthe Web could be with a prototype in
1992. The Web has a body of software which enallgene to easily roam, browse, and
contribute to Web sites through the use of hypeéderd multimedia software.

The 2000s brought the use of advanced technolégiediquitous computing where
people can connect to the Web through persondabti@gsistants (PDAs), mobile phones, and
Blackberries (for reading e-mail). As with most isbenovements, there is an ebb and flow to
the support and popularity of CMs and sometimesritbeement fades out altogether (Kling &
lacono, 1995). For example, the Al movement popaléine early 1990s has been replaced by
intelligent agents, knowbots, and data mining. Mdale some movements, like the FSM and
the open source software movement (www.opensoug)eltave proliferated with the advent of

the Web.

Productivity [B]

The notion that computers and other informatiommetogies would improve
productivity was the earliest vision behind CMsq &ras been a continuimipminantframe to
the present. In the mainframe era, when computiag thve province of management information
systems (MIS) departments in larger organizatitmessemphasis was on organizational
productivity through computerization of back-offiaetivities and through automation of
production. Computers were expected to substitutpdople or to make people more productive

by extending their capabilities. Similarly, theyneexpected to make equipment more
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productive through optimization of its operatingtigres, performance time, output, and/or
extending its life. In the PC era, the dominantrfeawas related to personnel work on personal
and work group productivity and enhancing persongroup capabilities. In the current Internet
era, the productivity promise is extended beyorghoizations to interorganizational networks
such as the value chains involving lead firms W4al-Mart or Dell, Inc. and the hundreds of
suppliers and business partners affiliated wittle bringing products to customers globally.
Vendors and reporters in the business and poptaasproduce public discourse about
the benefits of computerization for decreasingsostncreasing productivity. Executives and
others in organizations are often motivated to $hwe new computer technology due to the
expectations of increased efficiency created bgdlscourses. Academic research examining
the claimed benefits was not conducted until theé-h¥80s and until around 2000was equivocal
about whether computers actually improved prodigtiRecent research has concluded clearly
that it does, although not without considerableceds regarding organizational complements
such as reengineering, skills development, dedergdadecision-making, and the use of team
structures. Despite the uncertainties surroundiegotoductivity payoff, firms continued to
invest until the dot.com bust in 2001. The predange of “productivity” as an underlying
motivation, justification, and organizing frameewplain the success or failure of technological
diffusion is nicely illustrated by two chapterstims book, Chapter 3’he Computerization
Movement in the US Home Mortgage Industi§80-2004,and Chapter 4/isions of the Next

Big Thing and the Mobilization of Support for Neacfinologies.
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A Long Way to Productivity: Automated Underwriting in Mortgage Banking [C]

The first chapter in the productivity section, Ctea8 by Lynne Markus, Andrew Dutta,
Charles Steinfield, and Rolf Wigand, illustrates timportance of the productivity framing of the
automated underwriting CM in the successful ditfasdf such systems over a twenty-year
period. The authors suggest that three interrefaietdrs influence the success of this CM. One
is the technological frames which are reflectedigtourse about the innovation. The second is
the reflection of these frames in intermediatingamizations, such as industry associations,
government enterprises, and leading firms in anstrg. The third factor is information about
the performance of the technology from early adspdad the emergence of a dominant frame
resulting in a dominant design for automated undiéng. They show how over a twenty-year
period, the productivity theme is reflected in stardization efforts and technology development
initiatives in mortgage banking. In addition, trehyow how reports of productivity gains by early
adopters set the tone for later diffusion. And tekgw how the interests of some lenders beyond
productivity resulted in rejection of successfurologies despite their productivity benefits. In
this way, a gap developed between the utopian ¢xfp@as of the productivity frame and the
actual use of the technology.

They analyze articles from tiMortgage Bankingournal from the 1980s to the present,
providing a fascinating historical account of thiusion of automated underwriting, how it was
driven by the promise of greater productivity, dmv it eventually fulfilled the promise. They
show how this particular CM was successful due éoenthan just the economic needs of lenders
to decrease loan defaults and reduce processitg tiosas influenced by institutional support
in the public discourse of the leading industryoasstion — the Mortgage Bankers Association

(MBA) of America — and, eventually, by the techrpjts performance.
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Surprisingly, until the mid-1990s, the mortgagegaerss was mostly a manual,
decentralized process, with thousands of mortgaggelrs using their own guidelines to review
borrowers’ credit reports and documentation to mheitee creditworthiness for mortgage lending.
Technology became a topic of interest in the miB&L) when there was a national increase in
mortgage defaults. Both lenders and governmentssped enterprises (GSEs) sought automated
mortgage-scoring tools in order to more effectivalgasure borrowers’ creditworthiness prior to
lending, i.e., to increase the productivity of lean

Historically, the mortgage lending process involaedassessment, by local savings and
loan associations, of borrowers’ credit ratingsleation of property value, lending money to
borrowers to purchase a home, and collection ofgages. In order to overcome regional
differences in mortgage rates, the U.S. governmeaittered two GSEs (Fannie Mae and Freddie
Mac) to buy and securitize mortgages so that thvexdd be a national market that ensured more
competitive rates for consumers. Today, these &derporations play a significant role in how
primary lenders evaluate and approve loans bedhagenow publish guidelines by which they
will assess the loans they purchase. The MBA,eghdihg industry association for companies in
the real estate finance business, worked closelytive GSEs to specify technology standards
for automated underwriting.

Both Freddie Mac and Fannie Mae promoted this ambrdy developing computer-
based systems to perform automated underwritinghByater 1990s, they were promoting
automated underwriting not only to reduce cregitsibut also to reduce the costs of loan
processing, and more and more underwriters stadied) these systems. Reports of productivity
gains in professional discourse in the mortgagibgrindustry mobilized users through the

productivity technological framédowever, there were setbacks along the way,iogeatgap
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between the utopian vision of productivity in autied underwriting and the actual use by
mortgage bankers.

To support automated underwriting on a large scatgtgage lenders needed to supply
credit data at the same time that they submittad &pplications for underwriting to Freddie
Mac and Fannie Mae. Starting in 1995, these tweguowent agencies provided underwriting
software with a fee-based electronic data exchaegeork for lenders. The lenders reacted with
skepticism about the costs and benefits, and wewets adopt the system. Some lenders viewed
the GSE’s automated underwriting system as a wég them closer to the federal corporations,
causing total dependence on the GSE’s technolagyh&more, other lenders were more
interested in developing their own computer-bagstesns since they processed their own loans
or sold them to investors (instead of selling therfkannie Mae or Freddie Mac).

The lenders focused on underwriting systems thatdgarovide them with borrowers’
credit ratings at the “point of sale.” The advehthe Internet promoted the development of such
systems and by 2002 a company proclaimed thatibg tise Internet, it could underwrite and
fund online in less than four hours from startitash. This discourse further fueled the
technological frame of productivity gains by usownputer-based tools and encouraged other
lenders to adopt systems that bypassed mortgagersrand federal corporations’ systems.

The battle over the federal corporations’ systentslanders’ systems and the attempt at
standardization in automated underwriting is ongoBut the case shows how the productivity
theme in the automated underwriting movement chdwgarse over the years, from appealing
to national interest to self-interest to accommiogginultiple systems. As automated
underwriting has moved to the Internet, it appéautse evolving into the standard dominant

frame and expectation of “how to process a mortdage.” The story is still evolving on
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whether the mortgage banking industry may settl@fdominant design/technological frame or

continue with competitive systems.

Productivity and PDAs [C]

A second example of the productivity theme is tHated in Chapter 4 in this volume by
Jonathan Allen. He shows how various PDA produetgeoposed, manufactured, and
eventually fail before two vendors create PDAs teath mass diffusion.

Although hailed as tools for personal productiasypart of the early discourse regarding
the utopian vision of the PDA CM, the earlier vers of PDAs did not meet users’ needs and
failed in the marketplace. From 1987 to 1998, tlse®arate industries — PCs,
telecommunications equipment, and consumer elactenconsidered the PDA to be the “next
big thing.” During this period, North American akdiropean manufacturers produced seventy-
one versions of consumer-oriented PDAs. Theseré&slare an example of what can happen if
technology is not diffused (see Figure 1.2) — nemnks evolve based on the failures of the
previous models and a new technology or revisdthi@ogy emerges in the form of the Psion
and PalmPilot.

Allen shows how various PDA products were propaaedi rejected until two companies,
Psion and Palm, developed successful versionotmdases, the companies resisted the
temptation to follow the “frames” that were evidémtiscourse at that time — that PDAs would
increase productivity for busy executives and woskeho could not type by introducing pen-
based input. Psion developed the Series 3 opersystgm and included keyboard as opposed to

pen-based input. The Series 3 also had applicatiograms and file systems.
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Palm Computing developed the PalmPilot as a “comdearganizer” — having seamless
connectivity with a PC and easy-to-use persondi@ins such as calendars and address
books? Rather than following the vision of the PDA indysthat pen-based autonomous control
was what executives wanted, Palm thought thatiarvisf users downloading files from their
PDAs to PCs would resonate with busy executivespaofiéssionals. In addition, the company
modified the strict pen-based input to include pgrut one character at a time, using a specially
modified alphabet.

Chapter 4 shows how a new technological frame oace®d in the face of a competing
industry standard. The vision of the PDA CM waélt@ need of all those left behind by
complex PCs, keyboards, and typing skills. The petigity theme in the initial vision for PDA
usage promoted PDAs as a way to remain connecteatihofamily and work “any time,
anywhere.” Also the thought was that executives@msumers who were keyboard phobic
would be delighted to use the pen-writing devitéswever, these initial PDAs failed to become
adopted by large masses of consumers and hencensamgacturers gave up on this vision
altogether (e.g., failed Newton by Apple). ThennPahd Psion developed their own visions for
a PDA, partly based on the failure of the initi@IA%. Both the automated underwriting products
and PDA products are still evolving. More recentsians of PDAs include sharing of files with
a PC in addition to the ability to send and recewvmails on a cell phone. The media reports
recent trends with teens using cell phones, PDA@ RCs to remain connected to their friends
on a 24/7 basis using instant messaging (IM) frefhphones (Jones, 2005).

We now turn to CMs that serve to promote the adjrisof new technology to

democratize groups of people in organizations actesy.
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Democratization[B]

The second frame that underlies many CMs and sltiepgsutopian visions is
democratization. Democratization is defined at:iep.wikipedia.org/wiki/Democratization as
“the transition from authoritarian or semi-autharian systems to democratic political systems,
where democratic systems are taken to be thosexdpyating universal suffrage, regular
elections, a civil society, the rule of law, andiaglependent judiciary.” Democratization with
regard to technology refers to the utopian vislaat technology will transform organizations and
societies into more egalitarian institutions by mipg up new forms of communication (bottom
up, interactive, two way, peer to peer). This theoeurs in the visions of various
Internetworking CMs (lacono & Kling, 2001) relatexldemocratization within and between
organizations, within local communities, and witscieties. We show in case studies of
specific CMs in several chapters in this volume thgap exists between the achievement of
democratization and reality.

Researchers and users have envisioned the usenpliter-mediated communications
(CMCs) as a means to facilitate democratic comnatiuo due to the pervasiveness of
networking in organizations and because of the mkexdualization inherent in such
communication (Kiesler, Siegel, & McGuire, 1984dctl decontextualization refers to the lack
of visual cues as to a person’s true identity auwibl expressions. For example, in a male-
oriented discussion group, a female could “preténdie a male by joining an all-male
discussion and consequently might be more accepgepart of this vision, the use of CMCs
such as groupware or decision support systemsnraiisform an organization into a more open,
democratic setting where there is a flatteningiefdrchical boundaries. Research has shown

that the use of e-mail in an organization can enpbbple who are peripheral to become more
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visible, and lower-level employees to communicaitd wpper managers more easily (Fountain,
2001; Sproul & Kiesler, 1991). However, adopting Ckechnologies does not guarantee
democratization in an organization, as several tengin this volume illustrate.

Another vision related to democratization, focuasalind e-mail and the Internet, is the
grassroots efforts to involve citizens in local govnent. The technological frame regarding
democratization in this area involves communitiagiihg direct access to government officials,
open access to government information, and eastgnihcommunication about issues that
concern citizens. It is illustrated by the earlyvaments to create electronic city halls such as
Santa Monica (CA) Public Information Network (Dutt& Guthrie, 1991) and by current e-
government projects focused on citizen-governmentraunication and information exchange
such as citizens’ open access to court schedutesaae dispositions via Web site connections.

The e-government CM is one of the emergent Intebid$ that is being promoted in
government discourse around the world, with theidant frame of providing citizens with
more access to government information. For exanapiiee-year study of e-government services
(West, 2004) at both the state and federal levalveld that in 2004, 56% had services that were
fully executable online (e.g., no court visit nesay to obtain a document or information), up
from 44% the previous year. In addition, of the2B &Veb sites studied, 93% had e-mail
addresses that the general public can use to regé@snation, up from 91% previously. This
vision of democratization of information for citize assumes that people will eagerly use the
Internet to access these e-government networkeeAsill show with chapters in this section,

reality does not always meet the CM visions.
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Reinforcement vs. Democratization of Hierarchy [C]

Chapter 6 in this volume, by Barry Wellman and Agla@uan-Haase, shows that IM and
e-mail usage in a heavily networked organizatiahrait democratize the hierarchy as expected,
but actually reinforced it. Thus, this shows anotjegp between a utopian vision and actual use
of IM and e-mail in an organization. However, IMidoster trust, collaboration, a community of
practice, and commitment to the organization. Watirand Quan-Haase found that employees
of a company called KME used IM for communicationether they were collocated or
physically separated.

Thus, IM was used for both local and global comroation. Employees used multiple
media, often answering an IM and glancing at aneé-while holding a face-to-face
conversation. Even though people were collocatéMi, they preferred IM over face-to-face
and telephone contact. Although the utopian visibthe democratization frame indicates that
this increase in IM would result in more egalitari@lationships among higher- and lower-level
personnel, that in fact did not happen at KMEoWér-level IT professionals were working with
someone face to face and they received an IM flem supervisor, they responded
immediately, whereas IMs from colleagues might iseedjarded. This study showed that while
democratization was not enabled using IM at KMHE|dt engender collaborative community and
trust within and between departments while at #raestime creating information overload and
distraction while at work. The authors suggest thatarchy and roles continue to influence
interactions, even in the hyperconnected environrmEKME. However, the organization is still

more flexible and hyperconnected than a tradititmaéaucratic organization.
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Reinforcement but not Democratization of Civic Enggement [C]

In Chapter 7 in this volume, by John Carroll, aamaple of using the Internet in the
small in the Blacksburg Electronic Village (BEV)ogect is presented. Here the entire
community was networked together with the utopieion that the community would become
more civic-minded and community-oriented. The rescbunter that assumption, showing that
people in the Blacksburg community who made ugb@internet for civic purposes tended to
already be activists in the community prior to tise of the Internet. Thus it did not change or
democratize relationships, but reinforced previgesiisting ones.

The BEV project was an experimental project essablil in 1993 and backed by the
Clinton Administration’s NIl initiative. The techtagical frame associated with this project was
that the use of Internet technology would enhaheeguality of life for residents of Blacksburg
by electronically linking them to each other andhe Internet. It was created as a partnership
among the town of Blacksburg, Virginia, the loc@etommunications company, and Virginia
Tech, and it was sponsored by both state and feflexds. By the early 2000s, adoption and use
of the Internet were widespread in Blacksburg.

Carroll and a team of researchers designed anati@iyproject to investigate the effects
of the adoption of technology on the people of B&tirg and Montgomery County. They
evaluated people’s use of the network by usinghdam sample of 870 Montgomery County
residential addresses using a ten-item surveyasify the participants. Next they surveyed all
participants with a lengthy questionnaire, loggeginet usage with some, and interviewed
others. For this chapter, they focused on two ksylts from the wide range of variables
collected: local activism and feelings of belongimpey found that the people in Blacksburg and

the surrounding Montgomery County community “whokenase of the Internet for civic
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purposes (for example, people who say they look&wvs online, or participate in local online
groups) tend to be activists in the community (tfest they have ideas to improve the local
community, they say they work with others to sateenmunity problems, and so on).” In other
words, people who were already connected to ci¥&ra continued to be involved, while those
who were not connected to the community prior ®ltiternet use did not increase their civic
activities. However, those who made use of thermetefor social purposes (e-mailing friends

and family) reported a greater sense of commurgtgriging.

The Death of Distance [B]

The third frame that underlies CMs is the “deatldistance.” It refers to the utopian
vision that computers, telecommunications, andouerkinds of software tools would overcome
the barriers of geography and distance, therebpliegthe virtual equivalent of working
collocated. This frame was behind the telecommutiogement of the 1970s and 1980s. Then,
the idea was to substitute ICT for transportatigili€s, Carlson, Gray, & Hanneman, 1976;
Nilles, 1983, 1998). Advanced ICT would be usetirtk headquarters offices in central cities
with satellite offices in the suburbs. These officeuld be shared by companies and workers and
would reduce traffic congestion for cities, lowke tcost of office space for companies, and
reduce commute time and stress for workers, themeddying them more productive and
effective. Governments and business leaders underexperiments with telecommuting in
major cities throughout the U.S. and consultantdartld predictions and claims about take-up
and success. But the movement never really caughtifficiently to reduce urban traffic
congestion to any measurable degree. The expesmaésd revealed that telecommunications

was costly and unreliable; that the activities twild be relocated mainly involved information
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input or the MIS function; that management showautterns about worker productivity (how do
you know people are working if you can’t see theamyl that there were serious costs to
employees in such remote work, including feelinfsalation and concerns about lack of
visibility and therefore opportunities for promatigkraemer & King, 1982).

After 1995, when the Internet technology begardorfsh, the rhetoric about
geographically distributed collaboration changetetons like CSCW, virtual teams, and online
communities. Both academic publications and populkadia began discussing and promoting
virtual teams throughout the 1990s as more orgaairinvested in Internet technology and
experimented with concepts like process reengingeself-organizing teams, quality circles,
and total quality management. The discourse duhisgperiod indicated that virtual teams will
make organizations more efficient, will empower é&gpes, and will transform business
processes to be more successful (Townsend, DeMaHendrickson, 1998).

There are several current incarnations of the defadiistance frame under work at home,
distant/remote work, and distributed work. Each $astle differences such that the visions
appeal to different target markets. “Work at honsedn appeal to urban professionals, small
businesses, and certain kinds of office workers wdwdd achieve the ideal integration of work
life and home life. It is promoted by housing deyers for urban infill housing as well as
suburban and exurban housing developments. Hotrsioig and entire new communities are
being developed which promote this vision, e.gddra Ranch in California (Venkatesh, Chen,
& Gonzalez, 2003).

In contrast, remote work and distributed work grpealing to companies and office
workers, but with important differences. Remote kvsrsimilar to the earlier telecommuting

appeal whereas distributed work is an appeal tgpamimes with knowledge workers whose

1-38



expertise is distributed across multiple locatioftse idea here is that ICT and collaboration
technologies enable firms to bring the right mixegpertise to bear on projects regardless of
their location. The promoters here are packagesivaod companies, computer scientists, and
academics who see sales opportunities or who simphyinto the utopian vision because of its

affinity with their own style of work.

Failure to Close the Distance Gap in Virtual Collatoration [C]

The death of distance frame is illustrated in Céaaptin this volume, by Kiesler et al., in
which they explore the distributed work CM. Thehars examine the role that internetworking
and collaboration tools played in a large compaitl different divisions in various locations
around the U.S. The utopian vision was that tha firould be able to link and integrate
distributed work groups to pull together the exiserneeded for different projects, and that this
would uniformly enhance the individual, the distrtiéd groups, and the virtually integrated
groups.

They studied the American Institutes for ReseafdR), a successful non-profit
organization that carries out applied researchsalbng, and technical services. AIR employs
over 1,000 employees at seven major locations anahdoer of minor locations. Project teams
originate and are managed from one site to perfbenwork for customers. The data are drawn
from a large study of how managers decided to erégpersed projects from 1996 through 2000
(Boh, Ren, Kiesler, & Bussjaeger, 2005). In 199@, Chief Operating Officer (COO) at AIR
read a book on dispersed teamwork and decidedaimppt to implement the use of CMC
technology to augment the team project managenié&iRa He hoped that this would enhance

the firm’s ability to utilize expertise across tp@wing firm. However, by 2003, computer-based
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tools for sharing files and collaborative work spaavere not yet fully developed and so failed to
meet the firm’s expectations. Managers did notasss&ong connection between investments in
technology, collaboration, and the bottom line. €any to the dominant frame of the virtual
teams CM, the COO authorized investments in tedgyobnly as they could be demonstrated to
support business operations.

The authors conclude that there are two visiongrafal teams — high-tech and low-tech.
The high-tech version expects companies to inveite “state of the art technology” in order to
operate with virtual teams. In the low-tech worfdAR, the authors point out that the virtues of
collaboration over distance appealed to managdrsditnecessarily with dependence on
technology. For example, AIR had no teams conndryatetworked communications. Kiesler et
al. conclude that the virtual teams rhetoric walhtinue to evolve and to motivate technology
development despite limited achievement of theowisi

In Chapter 9 virtual teams in a low-tech environti@eached vast distances by using
CMC combined with face-to-face meetings to collaber Thus, the technology operates in the
background for many users, making the death oadcs a kind of reality that does not

necessarily include the utopian vision.

Freedom and Information Rights [B]

The fourth frame to emerge is related to freedothiaformation rights which have been
at the core of the U.S. society since its inceptwith the ideology embedded in the U.S.
constitution and the Bill of Rights. Terms suchfasedom of speech” and “freedom of choice”
are at the core of our individual liberties as mdeing a U.S. citizen. In the U.S. democratic

society, many freedoms we experience on a dailig laas taken for granted — vestiges of the
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free nation we live in. In other societies peopendt have the freedom that is inherent in the
U.S. constitution. The freedom theme is evidenhaInternet CMs that foster information
privacy and democratization. For example, e-govemtrinitiatives foster the freedom of
individuals to access public information. This hummight to access information to promote
equity is also referred to as building and maintagran “information commons” or public
informational sphere (Schuler, 1996).

The freedom frame is instantiated in the FSM (Déddckman, & Stone, 1999;
Williams, 2002), which promotes the freedom to rewopy, distribute, study, change, and
improve source code. Free software is defined byF®F (www.fsf.org) as software which is
“free as in freedom, not as in beer” (also knowrliase” or “freedom” software). Richard M.
Stallman (www.gnu.org) founded the FSF in 1985rtmmte his concept of free software. His
essays on the FSF Web site proselytize the impaetahall software being free and promote the
use of the “copyleft” principle — the copyleft liege enables free software to be used, copied,
studied, modified, and redistributed. His goalashing less than to eliminate proprietary
software from the world some day. The FSF beliefsemcoded in the General Public License
(GPL) and are based explicitly on the ideals ofAh@erican Revolution of 1776 (Elliott &
Scacchi, forthcoming). In the GPL, the followindidéion of “free software” is listed:

[A] matter of liberty, not price. To understand tbencept, you should

think of “free” as in “free speech,” not as in “&deer.” Free software is a matter

of the users’ freedom to run, copy, distribute,dgtuchange, and improve the

software. More precisely, it refers to four kindsfieedom, for the users of the

software:

* The freedom to run the program, for any purposse(fom 0).
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* The freedom to study how the program works, angbtadido your
needs (freedom 1). Access to the source code isc@mdition for
this.

* The freedom to redistribute copies so you can lelp neighbor
(freedom 2).

e The freedom to improve the program, and releaser you
improvements to the public, so that the whole comitywbenefits
(freedom 3).

Unlike other CMs discussed in this book, the FSBuases that people have access to
computing technology and instead promotes a netwaoé development process and licensing
concept. This community commons of free softwarfadditated by the Internet CM since this
enables free software communities to thrive, wahtdbutors working together from all over the
world to build, distribute, and maintain “free” s$ohre systems.

Although the FSM has been in action since 198%atmterpart, the open source
movement supported by the OSI (www.osi.org) waesdan 1998. A group of free software
developers decided to promote free software tonegses, changing the name to open source
software and including software licenses with fevestrictions so that companies could more
easily combine “free software” with proprietary wedre. While the two movements differ
somewhat in philosophy, their software is oftererefd to as free and open source software
(F/OSS)...

As the Internet has flourished and made a big impac¢he way people process
information, information-rights activists have foagthseveral information rights-oriented CMs

related to, and including, the FSM:
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= Community networking — to promote universal acdessnhance local community-based
economic and social development.
= Free/open source software — to advocate the dawelojppand use of free/open source
software over proprietary software.
= Informational privacy — to protect personal infotioa.
The community networking CM was described in thetiea on democratization, and Carroll’s
chapter on the Blacksburg project is a fine exangpleommunity networking. The core belief
system that has propelled this movement into aci®rthat of universal access to the
information/communication infrastructure and thedening panoply of information available
over the Internet. The dominant frame is that pitmg universal access will promote social
equity, as in closing the “digital divide,” butig also concerned with building and maintaining a
virtual public space. As this space widens, attenis focusing on the informational privacy
movement by government and individuals.

The informational privacy movement started in tBéds with the growth of massive
computerized data banks of personal informatioanANestin explicated the rights ideal in his
books,Privacy and Freedor(il967) andatabanks in a Free SociefWestin & Baker, 1972),
providing this definition of informational privacy.... the chain of individuals, groups, or
institutions to determine for themselves when, hamd to what extent information about them is
communicated to others (Westin, 1967).” Throughythars it has grown into a powerful
movement due to the increasing encroachment oagyiwith the commercialization and
expansion of the Internet. Identity theft througleessing records on the Internet and stealing
credit card information has flourished, with sopibeted hackers accessing online database

systems and personal computers.
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Information Rights as a Freedom [C]

In Chapter 12 in this volume, Andrew Clement andigie Hurrell suggest that the three
information rights-oriented CMs listed above maygodially merge to form a future information
rights movement comparable to the emergence dartligonmental movement formed from
several separate movements. They suggest thaugliteurrently fledgling, all three movements
will eventually coalesce based on alliances to forma overarching information rights
movement. They explore the similarities (and déferes) between the nascent information
rights movement and the much more fully developedrenmental movement.

They first give a historical account of the risdlod environmental movement in North
America, starting with the post-World War 1l peritwlthe present. They trace how the
wilderness movement with its emphasis on presemgngte wilderness areas, the campaign to
preserve wetlands, and the growing concern forgpalsand community health all converged to
form the environmental movement. They claim thabh&ivunites these three broad areas of
environmental concern is their grassroots socidloiitical drive: they were not typically tied
to particular power groups or political partiesiielTenvironmental movement succeeded in
bringing a wide range of disparate advocacy effiotis one unified movement for social reform
by forming an agenda that integrated the themesmwimons, ecology, and environment. They
suggest that this principle could be applied to eamity networking, F/OSS, and informational
privacy to form a new information rights movement.

Clement and Hurrell suggest that the software usedmmunity networking to date
includes proprietary, homegrown, and shared, kattttiere is growing interest in using F/OSS to

support this “grassroots” effort. Although the F®®ovement was not formed around concern
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for information privacy, the two movements do shestrong and fundamental commitment to
the ideal of personal “freedom.” Clement concluttes these three CMs all share a focus on
human rights issues beyond their focus on compaton. Similar to advocacy organizations in
the early stages of the environmental movemensgth@ovements presently work in relative
isolation from each other. Drawing on lessons ftbeenvironmental movement, he suggests
that these three CMs could form a more unifiedddyg developing an integrative conceptual
frame centered on their common themes of freedomnwons, and privacy, and by joining
forces with non-computer movements such as civdrties or global justice. This chapter, in
addition to its identification of a new and impartdéheme, is a nice illustration of how
computerization and other movements might mergebaedme more powerful influences in

society.

Freedom as in Free and Open Software [C]

In Chapter 13, the antecedents for success of$hé d&fe explicated. Margaret Elliott
traces the historical growth of this movement amdt¥actors have led to its ongoing success
and diffusion into traditional methods of softwaevelopment. This chapter explores how the
ubiquitous computing era facilitates the succedhisfmovement by providing vast
opportunities for the spread of the FSM ideologg &or global access to the movement’'s
software and articles on free software. The stafjestypical social movement are traced using
four stages: social unrest, popular excitemenméization, and institutionalization. To
accommodate the unique aspects of CMs, technoldgption is added to the formalization
stage. Once a CM reaches the institutionalizatiages its technology has reached the diffusion

stage in organizations and/or society. The FSMréashed the institutionalization stage and its
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technology is becoming more and more prevalenuginiesses and society. For example, the
free software Unix-like operating system, Linuxgiste popular in businesses and is known for
its high quality and reliability (Dedrick & West,Hapter 16, this volume).

The ultimate utopian vision of RMS is to replaceppietary software with free software
all over the world. This vision is a driving foréa many volunteers who design, create, test, and
maintain free software on the many F/OSS developmprgjects posted on Web sites. The FSF
promotes the notion of freedom by posting manykasiby RMS. “In Free Software is a Matter
of Freedom?” (www.fsf.org), he states:

Society also needs freedom. When a program hasvaarpthe users lose
freedom to control part of their own lives. And aboall society needs to
encourage the spirit of voluntary cooperation is dtizens. When software
owners tell us that helping our neighbors in a raetway is “piracy,” they pollute
our society’s civic spirit. This is why we say thate software is a matter of
freedom, not price.

Elliott shows in her chapter that the success ®F8M in institutionalizing the field of
F/OSS around the world is largely due to the stioglgef system in freedom and free software
that members share. In addition, the pervasiveoigssing able to communicate and contribute
to F/OSS development any time, anywhere in theuittigs computing era has contributed to
the resounding success of F/OSS projects. Howeven though the number of F/OSS projects
registered on the SourceForge Web site (http:/tsdarge.net/) has almost reached 1 million,
there is a gap in the FSM vision and reality. Maegple depend on and trust software vendors
to maintain software, offer technical support, andtomize the software for a fee as the

customer requests. While many organizations hasptad F/OSS (especially the Unix-like
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operating system Linux), the goal of replacingoatiprietary software with free software is far-
fetched and too difficult to achieve. Consequerttig, FSM will most likely proliferate and
continue to draw advocates to its cause for maaysy® come, thereby continually adding to
the diffusion of F/OSS technology.

Although ubiquitous computing software developmeamiironments are in their nascent
stages, some are now being used and promoted [8Sd@velopers. For example, the MIT
Project Oxygen has a vision of computation thatexsron people, not machines. Several
technical challenges await, such as the requirethahOxygen systems must be “pervasive,”
“embedded,” and “nomadic.” A nomadic environmeriére to the ability of users and
computations to move around freely, according &rtheeds. Software systems will adapt with
minimal user intervention and without interruptimnservices they provide
(www.oxygen.lcs.mit.edu/Overview.html).

F/OSS programmers who use the GNU/Linux operatystesn can now easily move
from one location to the next by using the Knop@iXU/Linux distribution. While not standard
practice in all F/OSS projects, the Knoppix CD sairee way for ubiquitous computing in
F/OSS development. The Knoppix distribution CD fse@/open source real-time Linux CD that
boots and runs completely from CD. It includes rédenux software and desktop
environments, with several F/OSS programs suchpaesOffice.org and Mozilla as well as
hundreds of other F/OSS programs. Users of Knopaixwork on software development on any
hardware platform that accepts Linux. This give®%% developers the ability to contribute to
F/OSS projects “any time, anywhere.. We now distlisaibiquitous computing dominant frame
and how the vision of “seamless computing any tiamywhere” does not match up with reality

in a study of professional executives using motideices.
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Ubiquitous Computing [B]

The fifth frame that has more recently evolved snohgoing in its conceptualization is
ubiquitous computing any time, anywhere. Mark Weg®@ned the term “ubiquitous computing”
in 1988 at the Computer Science lab at Xerox PARAIp Alto, California. He envisioned future
computing devices that would become invisible aukfinto the background of people’s lives
(Weiser, 1991). During the period 1988-1994, XdP&RC built several experimental devices
to support this vision in the form of “tabs,” “patland “boards.” Tabs are inch-scale machines
that resemble active Post-It notes — the padsoatestale ones that are similar to a sheet of
paper (or a book or a magazine) and the boardsivare now commercial products) are yard-
scale displays that are the equivalent of a blaakbor bulletin board. This research inspired the
creation of many ubiquitous computing workshops eoferences.

The ubiquitous computing era promotes a utopialnriand dominant frame that people
will be able to connect to other people and comuiny time, anywhere.” The social and the
technical aspects of organizational and socialdifemelded together such that the technology
purportedly will disappear into the background of social lives (Sorensen & Gibson, Chapter
17, this volume). The CM outcomes of this visioa srcreased global access to information and
increased awareness of freedom and informationtsrigiich as privacy. The ubiquitous
computing movement emphasizes how the acquisifiocechnology enables one to connect “any
time, anywhere” to business associates, friend&roily with such technology as PDAs (Allen,
Chapter 4, this volume) and mobile phones (Sore&s@ibson, Chapter 17, this volume) but at

the same time results in sensitivity to informati@hts such as privacy.
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Researchers, vendors, and magazine writers partogyan visions of the advantages of
being connected all the time, including the elinima of desktop PCs. Futurists predict that
people will use “wearable computing,” with devidescoming part of clothing connecting
people to each other via wireless technology.hénd.S. and Europe, mobile phones have
become increasingly popular, providing accessedrternet, IM, digital cameras, computer
games, video clips, and execution of Java prog(®hastern, 2002). Handheld Blackberries
(www.rim.com) are becoming popular with businessoetives and university professors for
constant e-mail access (Sorensen & Gibson, Chaptehis volume). As with other CMs, the
vision of the ubiquitous computing CM does not afevenatch up to reality in organizations, as
shown in the study of business executives’ usealfila devices in (Sorensen & Gibson,

Chapter 17, this volume).

Connecting “Any time, Anywhere” — an Opaque Realityfor Business Executives [C]

In Chapter 17, Carsten Sorensen and David Gibs@siigate the extent to which the
vision of ubiquitous computing is a reality for @ogp of sixteen professionals who use mainly
mobile ICTs on a routine basis as an integral pkttieir work. Their study showed that all the
core ICTs did not in fact disappear as in Weiseriginal ubiquitous computing vision but
instead proved a stable and important aspect dfingtife, such as the mobile phone.
Geographical mobility was a significant aspecthaf tlaily existence of most of those
interviewed.

The interviewees were highly skilled and educatedgssionals, selected as a
representative sample of modern work life with asbesd use of ICTs. Other indications that the

participants were part of a networked society wkat some had broadband Internet access at
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home, some were globally mobile, and others sp@¥t 8f their time working in clients’ offices
(increasing the demands for ICTs). The theme ofriteeviews was based on the day-to-day
activities and use of ICT, how the ICT supportegirtivork, and their opinions regarding
acceptance of mobile and ubiquitous support. Thestipns generally focused on workplace
technologies such as e-mails, workflows, databgstess, desktop computers, laptops,
enterprise resource planning computer-based sysi#s, mobile phones, pagers, etc.

The authors’ results showed that the two main eesifior widespread mobile and
ubiquitous support were bandwidth and batterytiifee. For example, two interviewees were
from financial institutions that require broadbaretworked PCs in order to work at real-time
speeds. Others complained about low battery Ifesi and that depending on mobile devices
required constant concern for adequate battery pdvee example, a pediatric surgeon spoke
about the importance of her pager’s battery potWidre battery runs out when you'’re in the
middle of some emergency and they can’t get td Jidie empirical data from this study clearly
suggest that the disappearance of ubiquitous congpdévices into the background as smooth
seamless support is not happening yet in profeakexecutive environments.

The surprising conclusion was that the PDA waseres by the interviewees as a topic
of failed adoption due to issues such as infratirecstandardization and poor usability because
of short battery life. They concluded that onehsf imost promising technologies is the wireless
e-mail client, like Blackberrywww.rim.com), which allows busy professionals to check and
send e-mail while on the move. The basic concluimm this study is that the ubiquitous

computing vision of “computing any time, anywherg’still an opaque reality.
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Conclusions [A]

As the foregoing review of the dominant frames ulyiteg CMs has shown, CMs are an
important part of the real-world diffusion of contfmg innovations. They seem to be necessary
to motivate diffusion and use because computerebsyggetems have historically been complex
and difficult to use. We have shown that utopiasions appear in the ideology surrounding all
CMs. These visions may not be realized even thélghechnology may become diffused.
Alternatively, visions may become reformulated etleyugh the underlying technology is
similar. Subsequent movements may develop monea@fvisions that appeal to different
audiences and also take advantage of newer teaieslthat overcome the limits and failures of
earlier technologies.

By studying the emerging ubiquitous computing textbgies from the CM perspective,
one can explore the power of the utopian predistemd the true impact of ubiquitous
computing devices on the melding of social and widek Weiser (1991) suggested that
ubiquitous computing devices should “disappeard ithie background and become invisible in
such a way that the work of everyday life can besamdistinguishable from them. As these
devices “disappear,” people can focus on true orgéional goals. However, researchers have
shown that this vision is not yet a reality (Soemg& Gibson, Chapter 17, this volume). In the
final chapter in this book we will consider thedess learned from earlier CMs, plus the
emerging lessons from new CMs related to earlyrteldygies of the ubiquitous computing era to
develop generalizations about the likely diffusidominant frames, and outcomes of the

ubiquitous computing era.
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Endnotes [A]

! Psion PLC was founded in Britain in the early 1988sa software company, but shifted
its focus in the late 1980s to pocket-sized computa business executives. In 1991, it released
the Series 3 pocket-sized computer, which was eessc

2 Palm Computing was founded in 1992 and its firsdprcts were application software for
PDA handwriting recognition and desktop connegtivilowever, its software business did not
flourish so it decided to develop its own versidrad@DA in 1996. The PalmPilot became one of

the fastest-selling computing products of all time.

Figure Names for Chapter 1
FIGURE 1.1 Computerization Movements — Relationshipetween Discourse, Dominant
Frames, and Organizational Use and Practices

FIGURE 1.2. Conceptual Model of Life Cycle of Compterization Movements
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