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A BSTRACT the study if technology and people hasgained acceptance as afie ldfor social inquiry, but
it has remained outside the mainstream if the major disciplines and is dealt with as an interdisciplinary
area if specialization across the social and economic sciences. In addition, thisfield has been fragmented
f urther by particular technologies and issues, creatingj ournals.focused on privacy issues, others.focused
on education.for example, with a gulf remaining between social scientists on the one hand, and engineers
and computer scientists on the other. There are also major regional divides, with academics in one part
if the world iften knowing little about work undenoay elsewhere. The world-wide pushfor technological
innovation, thettfore, demands that thesocial sciences build a more intensiveand intemationally networked
dfort to sustain research on the social aspects if technology, and bring it to bear on policy andpractice.

Enthusiasm over the Internet and otheremerging technologies should not lull the social science research
community intocomplacency. Ironically, unbridledoptimism in the coming digital age, or biotech century,
and trends in technological innovation and relatedresearch and development (R&D) could undermine the
vitaliry if social and economic research. Arry agenda for future social science research needs to place a
higherprioriry on the study if technology, to better integrate work on a wider range if technologies, and
to attend to a broad amry if issues concerning how people produce, utilize, consume, and govern
technologies. Otherwise, technical and social choices are likelY to escape critical analysis in a wave ifnext
generation enthusiasm.

Keywords: inn ovation , Internet, policy, resear ch , social imp act, techn ology society,
trends.

Introduction: A Revolutionary Time to Study Technology

The approach of the new millennium has generated a flood of speculation abo ut
techn ological change and its impact on society. Biological and computer metaphors have
inspired an increasing number of popul ar and scienti fic accounts of social and techn o
logical cha nge . One example is Kevin Kelly's'' depiction of the converge nce of people
and mach ines toward a 'nco-biological civilization' driven by a 'hive' mentality. Early
portrayals of a 'high-tech society" as well as more recent characterizations of a
developin g 'cybersociety' fall within this tradition.4

This heightened futures' agenda has coincided with a widespread acceptance of a
revolution in information and communication techn ologies (IC'Fs), most recently associ
ated with the Internet and World Wid e Web.s One broad overview of technology and
the future argues that the Web has becom e the 'icon' for technol ogy in the late 1990s,6
adding that the Web is also 'a n apt metaphor for the pervasiveness and interconnected
ness of techn ology and human life.' Understanding these ecologies of social and techni cal
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choices across all areas of science and techn ology presents a tremendous challenge for the
social sciences in the coming decades.

The Intern et and Web have contributed to making the end of the nineties an exciting
time not only for those interested in ICTs, but also for those in nearl y every field of
science and technol ogy- all of whom have found ways to exploit ICTs in their work as
researchers, teachers and administrators. Despite some misgivings about specific develop
ments, there is a remarkable level of support at all levels of society for the prospects of
scientific and technological innovation to enhance social and economic well being. This
is indicated by widespread support for many publ ic and private initiatives that see the
enco urage ment of scientific and techn ological pro gress as centra l to industrial and
economic developm ent, such as efforts to encourage more students to pu rsue the study
of science an d engineeri ng.

Public acceptance of techn ology can facilita te cha nges in policy and practice that are
necessary to effectively exploit techni cal adva nces. At the same time, uncritical suppor t
can und ermine positive cha nge if it stifles research that takes a skeptical as well as
empirical approach to the social aspects of technol ogical change. Social and economic
perspectives on the role of science and techn ology in society might well face even grea ter
obstacles than in times when the publi c and its leadership were more divided about the
promise of new techn ologies. For instan ce, it was during a period of anti-technology
sentiment in the wake of the Vietnam War and the height of environmental concerns
that the study of techn ology and society began to flouri sh. There have bee n major shocks
to this optimistic mood, such as the Ch allenger disaster, Ch ernobyl, and renewed testing
of nuclear weapons in India and Pakistan , and cause for concern over the futur e of
techn ological progress, such as with experi ments on cloning and the Year 2000 (Y2K)
problem . However , past experie nce, such as with the Chall enger disaster , has shown that
the publi c's diffuse supp ort for technology has a surp rising level of resilience to specific
problems. Surely the publi c can weath er and benefit from a greater awareness of the
issues raised by social and economic resear ch.

This review provides a personal perspective on trends in techn ology, and how they
will influence research on technology and people. It is based on my experience teaching
and conducting research on the social dynamics of ICT s for over two decades, including
being director of the last years of the U K's Programme on Info rmation and Communi
cation T echn ologies (PICT) , and editing intern ation al journals devoted to issues of
techn ology and people.

The Study of Technology and People

An interdi sciplinary collection of engineers and scientists formed a loose field of study
around technol ogy and society in the 1960s. This area of study waned in the I980s, but
gained fresh momentum in the 1990s. O ver these years, several overlapping approaches
to economic and social research on techn ology have beco me distinguishable.

The Philosophy if Technology

One of the earliest critical approaches to discourse on techn ology and society entailed
broad efforts to understand the logical foundation and inter-rel ationships between
technology and society, such as is implied by the idea of a technological society.' This
literature helped to refine the discussion of technology in order to encompass far more
than just equipment; to include the techniques and knowledge essenti al to its design and
use." Thoughtful assessments of discourse about techn ology have helped to identify the
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degree to which technology is often viewed in misleading ways as a deterministic force
th at is some how independent of human agency'

Impacts ofTechnology

A stream of work, based more on histori cal and field research , has been concerne d with
th e social impacts of technological change. Hi storical acco unts of the social role of
technological change fall into this ca tegory, such as the work by Harold InnislO and
M arsh all M cLuhan li on the imp act of communication techn ologies on society.

T echnology assessme nts (fA) and evalua tion research also fall int o this category. T As
are broad , multidisciplin ary app roaches to understanding the full ran ge of impacts-in
tended and unintended-that might follow from the use of a particular technology over
the nea r- and long-term. T As have been carried out on developments ra nging from
surface mining of coal to the video ph one. V and have provided the ra tionale for
institution alizing the study of technology, such as in the former US Office of T echn ology
Assessment (O T A).

However, the problem atic nature of technological forecasting and the impracticality
of conducting full-scale technology assessmen ts has led to a decline in their use. Instead ,
researchers have shifted to studies that target th e actual imp act of techn ology implem en
tations in specific social settings, such as studies of the social impact of the teleph on e in
hou seholds, or the impact of computers in local governments. M any studies of social
impacts have shown how the role of technologies has been drive n by those who shape
their design, an d man age th eir use in various seuings.P H owever, they have also found
man y examples of un anticipated impacts, such as in technological disasters that were
int ended by no one."

Social Shaping ofTechnology and its Consequences

One of th e more recen t approaches has focused on th e social shaping of techn ology
(SST). This approach has extended social studies of science, which have looked cri tically
at how scientists make discoveries and otherwise do their work, to examine how scientists
and engineers-as part of a network of other actors-invent, design and diffuse
technologics.l" T extbook treatments of the scientific process are often at odds with how
scien tists ac tua lly work. Likewise, technologica l processes of inventi on and developmen t
ofte n differ significan tly from formal prescripti ve treatments, for exa mple, in the degree
to whi ch they are shape d by economics, public policy, the networking of scientists and
engineers, and other social factors.

Many SST researchers focus their attention on th e early stages in the design of
technologies to show the role of econo mic, political, and othe r social processes in shaping
technical choices and th eir eventual social impli cation s.l'' SST research has established
a basis for the social and economic sciences to play a more central ro le in the design and
development of technology as well as in their more convent iona l study of socia l impacts,
such as in the eva luation of techn ologies. SST perspectives have also led to a grea ter
emphasis on describing the underlying 'processes' of technical and social change, ra the r
th an predicting their long-term impacts.l"

Theories ofSociery Shaped I!J Technology

T he most recent tum in the social science s has been a reinvigoration of grand,
macro-level th eorizing about society, based on conceptions tied to technological change .
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Daniel Bell's'" framework for an information society is a seminal contribution in this
area.19After more than two decades of debate, Bell's ideas have influenced the way many
policy makers and practitioners think about JCTs and society.i" Jn addition, new
theoretical perspectives, linked to such emerging JCT developments as networking, have
been built from critiques of these macro-level conceptions of a post-industrial information
society. Manuel Castells,21 work on the information age is the most influential in this
tradition, having regenerated widespread interest in theoretical perspectives on social
changes tied to technological change.

Technological Trends: The Pursuit of Major Technical Breakthroughs

The approach of the 21 st Century has fueled many technological fore casts, generating
much evidence about what scientists and engineers believe to be the future of technology
and its impact on people. These scenarios are overwhelmingly optimistic about the
accelerating course of technology along its present trajectory and its impact on society,22
as typified in the book T1!hat Will Be by the head of MIT's Laboratory for Computer
Science, who states: 'all the music, film, and text ever produced will be available
on-demand in our own homes' and 'your "bodynet" will let you make phone calls, check
e-mail, and pay bills as you walk down the street'.23 This highlights a major theme of
most futures' speculation: that the major enabling innovations are ICTs and they will
continue to deliver much, much more that is instantaneously available, affordable-and
as easy to access as walking into a room or touching a screen.

Forecasts of technological change are notorious for their lack of foresight, usually
erring on the side of predicting the extremes of transformation or continuity. I" While it
is prudent to be skeptical of any forecast, almost all discussions of the social and
economic implications of technological change are necessarily built upon more or less
explicit expectations ab out the future of technology and people."

Digital Age Forecasts: The Social Shaping qf Technological Forecasts

There are several dominant themes cross-cutting forecasts of technological change in the
early 21st Century.

First, rapid technological advances are expected in nearly every arena of application.
The UK's Technology Foresight programme, launched in 1994, brought experts to
gether across 15 different sectors of tcchnology.i" The range of applications across these
categories-many in constant states of innovation-presents one of the most significant
empirical challenges to social and economic research. Research within any of these
categories can be widely applicable. For instance, some of the most seminal research on
the diffusion of technical innovations was not focused on high technology, but on
technical innovations in agriculture, specifically the use of hybrid seed corn among Iowa
farmers. 27

A second theme is that ICTs are pivotal to developments in technology as a whole
because they are tied to advances across the full range of technologies. As the Foresight
exercise found: the 'pervasiveness of information management across every area of
innovative opportunity' makes ICTs particularly key to the economy and society more
gcncrally.i" Advances in biomedical technology, for example, are often centered on the
role that innovations in ICTs are playing in such areas as genetic engineering, medical
diagnosis and treatment, and the delivery of health care.29 New developments in
transportation often focus on ICTs embedded in smart cars and intelligent roadways.



77ze Web qf Technology and People 9

Advances in molecular enginee ring, like the development of 'na no technologies', are
depe ndent on digit al information processing to precisely manipulate and build molecular
str uctures.I" This increasingly centra l role of ICTs is echoed in many genera l forecasts
of technological change , which see the world entering an information , or digital, age.31

A thi rd them e is that IC Ts are themselves in the process of revolutionary change,
often capt ured by the concept of convergence . T his is the idea that all forms of electro nic
ICTs that underpin sectors such as bro ad casting, telecommunications , cable, satellite and
compute r-based communication systems, are converging aro und commo n digital stan
dards,32 wh ich are likely to converge eventua lly around a single 'ne twork of networks '
that inte grat es all these once separa te information infrastru ctures to form the so-ca lled
'information supe rhighway'. Moreover, this vision of convergence is be ing increasingly
ancho red in model s of the In ternet and Web, which have crea ted a new way of thin king
abo ut the future of l'C 'I's-r- thc supe r-Internet.

There are man y barriers to the converge nce of media, since they are roo ted in
historically different ICT s, industries, mark ets, business cultures and legal- administrative
traditions.P Nevertheless, the potential for change has been given weight th rough
concrete innovations in the ease of use and power of ICTs, whi ch hav e enabled ICTs
like personal computers, cellular phon es, pagers and direct broadcast satellite systems to
diffuse across households as well as bu sinesses. The use of electro nic mail and the Web,
for example, has exploded since the mid-1 990s at a rate few had forecast even in the
ea rly part of the decade. Similarly, after decad es of gradual growth, satellite-base d
services have exploded . Fleets of new satellites (as many as 1700) are expec ted to be
launched over the next dccadc.i" bringing worldwid e person al communications over
miniature handsets to a mass markct. f As these techn ologies continue to diffuse, and
ind ustry p rep ares to int roduce new ICTs, such as digital T V, revolutionary images of a
digita l age have become increasingly credible.

T he model of globally networked ICT s is reflected in trends across other technolo
gies, whi ch are integrally tied not j ust to adva nces in equipme nt, but to techn iques and
know-how-that is, the diffusion of knowledge that is directly linked to adva nces in ICTs.
The Internet' s proven potential for suppo rting collaboration and the diffusion of
knowledge acro ss every field of science and technology has helped bring ICTs to the
center of attention .

T he ph en om enal success of the Intern et an d Web has spurred efforts to push ICT
research, development and use across many secto rs of gove rnme nt, business and
industry . In the US , for instance , one of the many major ICT initiatives underway covers
basic and applied R&D on the next gen eration of media, which is being funded by the
US Nation al Science Foundation at the fede ra l level, but also by states, business and
man y universities. An illustra tion of this is the new $50 million multimedia engineeri ng
facility within the Integrated M edia Systems Ce nter in the School of Engineering at the
U niversity of Southe rn California . Sta te an d federal support, such as through the NSF,
for Internet2 and the Nex t Gen eration Internet (NGI) extends beyo nd the US, an d is
reflecte d in initia tives in the U K , Europe, and intern at ional bodies such as the EU and
th e Group of Seven (G 7) nati on s.

T echnology research initiatives are being driv en by these larger techn ological trends
and visions, b ut in ways that could undermine the role of social and econo mic resear ch.
The over-riding issues are the ways in which techn ological advances can be strategically
leveraged to support the competitive adva ntage of indi vidu als, firms and na tions in an
increasingly global eco nomy . Social issues often derive from the pu rsuit of these
econo mic stra tegies. The social sciences can illuminate how to more effectively exploit
technologies, but also cha llenge the underlying assumptions of critics and promoters of
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technologies, and thereby inform debate about the role of technological change In

society.

Next Generation Research: Emerging Trends

Undoubtedly, many forecasts of the coming digital age exaggerate the development,
convergence and centrality of ICTs. That said, it is difficult to overstate the impact these
visions of the future of ICTs will have on technological-and social-research and
development. In area after area of society, Web-oriented visions of the future oflCTs are
shaping technological and organizational initiatives .

The field of communication is perhaps most obviously influenced as newspapers,
broadcasters, telephone companies, and cable and satellite operators attempt to respond
to the explosion of interest in the Internet and Web, Developments in online newspapers,
digital radio and TV, Internet telephony and cable modems are a few examples of these
responses. For example, the producers of cinema and television are investing more in the
use of ICTs for animation, new production processes, interactive content, and worldwide
distribution systems. At many universities , funding has poured into interactive video
productions for the Internet and Web. Likewise, many studios and distributors are also
exploring the potential of the Internet for new types of entertainment as well as for the
marketing and distribution of content.

The public sector is making major efforts to catch up with business and industry in
the application of advanced technologies. For example, many providers and public
interest groups are emphasizing the application of ICTs to the processes of governance
and politics. A major US effort under the heading of Digital Government is focused on
moving governmental data and applications off old standalone computers and onto the
Internet.

Educational institutions at all levels are reconsidering the role oflCTs in learning and
education that move beyond distance education to include visions of a virtual classroom
and university. Universities are engaged in efforts to create their version of the next
generation Internet, such as the Internet2 project in the USA and Sup eJjANET in the
UK, that will permit linkages among researchers and educators at far higher speeds to
foster further innovations in science, engineering and teaching across all fields. This is an
effort to more purposively replicate the success of the ARPANET in creating
an infrastructure in support of research and education.

The health and medical sciences are also strongly influenced by the potential oflCTs
like the Internet to support biomedical applications. For example, the US National
Library of Medicine (NLM) has supported major efforts to extend access to electronic
health and medical information over the Internet. It has also sought to encourage the
development of 'revolutionary' medical applications over Internet2 in targeted areas, like
heart disease to enable advances in medical diagnosis , treatment and care. Even cultural
institutions such as major museums, art exhibits and rare book collections are responding
to the Internet in creating their own presence on the Web, as in the Los Angeles Culture
Net of the Getty Museum in California.36 The Getty hoped this would spur similar
developments throughout the world as a means for linking information about cultural
artifacts to create a resource that complements each of the participating institutions and
permits greater access to their resources.

The status of social and economic research in this technologically driven rush to
development is uncertain. For example, the interim report of the US President's
Information Technology Advisory Committee (PITAC) argued that one of four key areas
of research in the coming years would be the socio-economic and workforce impacts of
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information technology." Yet, social scientists are not well repre sented on PITAC and
the President, in thanking the committee chairmen, seems to miss the social sciences in
saying he is: ' . . . hop eful that the Congress and my Administration can work together to
advance the leading edges of computational science to help us discover new technologies
that can make this a better world .,38

Probferns and Opportunities for the Social Sciences

Trends in advanced technologies and the push to apply them across all sectors of the
economy create unprecedented opportunities for social scientists to examin e technology
and its implications. These initiatives create an opportunity for raising the priority of
research that has a social science component. At times this is merely an acknowledgm ent
of the role of social research in the evaluation of technological innovations, but it could
be a fuller partnership with social and economic sciences in the design, implementation
and assessment of technologies.

However, as the social and commercial use of the Internet and Web expands, there
are new and enduring risks to the vitality of social and economic research. If these are
not addressed adequately, the social science community could very well see their role in
research on technol ogy diminish.

Some risks stem from the very same factors responsibl e for the push to apply
techn ologies, like ICTs. The lion's share of the huge sums of money being invested in
techni cal developments will support scientists and engineers who are leading innovators,
promoters and stakeholders in their continued development. For example, the Digital
Government initiative in the US is dominated by engineers and others with an expertise
in computing and communications, rather than government and politics. Therefore, the
thrust of research on ICTs and other technologies is likely to become increasingly
promotional , and anchored in models that are more technologically deterministic and
optimistic about the potential for technological solutions to social problems.

At an even broader level, society as a whole is less likely to question the social role
of technologies emb edd ed in everyday life. People can become accustomed to technol
ogy, and not even think about its social role, until they miss it. The fact that technological
innovations often redefine the way people do things leads people to take technologies for
granted as the normal state of affairs. For exampl e, the telephone is perhaps one of the
most significant ICTs used today, but little social research has been focused on this
techn ology compared to that completed on new ICTs like the Internet.39 Also some of
the best research on the telephone has been don e in the aftermath of blackouts , when
people who had integrated the phone into their everyday life sudd enly had to cope with
its loss.40

For example, in the wake of the Galaxy IV satellite outage, which blacked out up to
90% of pagers across the US in May 1998, my colleagues and I at USC researched the
social role of missing the pager. In the process, we found that virtuall y no social science
research had targeted this technology even though it was used by over one-third of
households in the Greater Los Angeles area, and played a central role in organizing their
everyday life and work. The diffusion of technologies can actually undermine critical
perspectives on their role in society as they become more ubiquitous and increasingly
taken for granted-like the proverbial fish that do not recognize they live in water."!

Another major risk lies within the social sciences. It is easy to forget that social
scientists are very much a part of the 'high tech ' cyberculture. A very small proportion
of social scientists are engaged in critical research on technology and people , while
growing ranks of social scientists use ICTs and other technologies in support of their



I2 ltV H. Dutton

research and teaching. A journal ent itled the Social Science Computer Review has been quite
successful in reviewing and assessing various computer-based tools for social scientists,
like the Intern et. It has become more devoted over time to ar ticles about how to use
ICTs in research and teaching, while the prop ortion of articles that look critically at the
social impac t of ICT s has declined.42 Many promoters of the vir tual university are
aca demics from the social sciences and humanities who see ICTs like the Intern et as a
techn ology to exploit in their own teaching, research and outreac h to the media and user
communities. For example, so many social scientists have become enamored with
comp uter simulations of social processes that it has been labeled a fad .43 Reflecting this
cast , when critics of ICTs in educatio n spea k out at universities, they can be over
whelmed by other academic users of ICTs, who view the critics as threats to the more
widespread use and developm ent of ICTs for teaching and research.

A set of risks is also roo ted in the politics of inform ation, a long-term problem facing
social research on techn ology and people. T he promoters of technology are distrustful of
social and economic accounts because they threaten to delay techn ological innovation by
exposing failures, identifying unanticipa ted negative consequences, and questioning
whether the promi se of technological innova tion has been fulfill ed in practice. From the
other end of the spectrum, critics of techn ology often view any social research on
techn ology as inherently suppo rtive of innova tion. Social resea rch raises the visibility of
an inn ovation and presents the potentially misleading expecta tion that any problems can
be identified and corrected by appropr iate man agement or policy responses. T o many
critics, ends like enlighte nme nt and democracy, ra ther tha n the means (technology),
should be the focus of research. In practice, the pu rsuit of topics rangin g from democracy
to healthcare brings new researchers into the study of technol ogy on a regular basis, bu t
they often fail to build on what has been learn ed about techn ology and people, thereby
making man y of the same conceptual and empirica l mistakes commo n to early social
research on technol ogy. For instance, many new entrants to the study of the Int ernet and
Web make overly deterministic and optimistic comments abo ut the role of techn ology in
fostering such social outcomes as community and democracy.

Social scientists who are engage d in the study of technology and people are among
those most directly affected by the problematic status of the social sciences as a whole.
Social scientists can collaborate effectively with computer scientists and enginee rs, for
example, when they respect each other's expertise. However, mult idisciplinary teams
often entail an A-team of scientists and engineers, linked to a B-team of social scientists,
as illustrated above by PITAC 's report. Mo reover, social scientists have put some
obstacles in their own path.

By and large, social research studies of technol ogy are richly descriptive and
historical. This emphasis is both a significan t strength and contribution to knowledge, but
also often deflects atte ntion from the need to gra pple with emerging technologies. Social
and econo mic resear ch will be dismissed by the policy and practition er communities if
they are too limited in their ambitions for shaping techn ology, policy and practice, and
too far removed from present developm ents. For such reasons, SST and other
app roac hes to social research on techn ologies remai n in a position of proving their value
to policy makers and practitioners. In contrast, the sciences and engineering are
unquestioned authorities on technol ogy (and often its social implicat ions!), with policy
increasingly focused on increasing their ranks as a strategy for compe titive advantage in
a globa l high tech economy. For example, some of the more widely read books dealing
with ICTs and people have bee n writt en by the developers of telecommunications and
computing, such as former Bell Labs' scientists Robert Lucky'" and Arno Pcnzias.t"
and com puter scientist Michael Dertouzos.l" ra ther than by those in the social sciences.
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Despite these risks to the status of the social sciences, technological initiatives are
creating major social issues, such as regional and social disparities in access to emerging
technologies, which are likely to buttress support for social and economic research in the
near-future. What can the social sciences do to play a more significant role in this
research?

Expanding the Agenda for Research on Technology and People

The following subsections highlight strategies that the social and economic SCIences
should pursue over the coming decades to enhance their significance in shaping
technology, policy and practice.

Prioritizing Research on Technology and People

Social and economic research on technology and people will need to be scaled up in
significant ways in order to inform debate about technology. The optimism and growth
of high technology will not automatically fuel social and economic research. As argued
above, the opposite is more likely unless the social sciences take unprecedented steps to
increase support for research on technology and people. Social and economic research
cannot thrive on the crumbs left by engineers and scientists engaged in technological
research and development. This is not a time for complacency, but a period for
re-establishing the legitimate role that social science research needs to play in shaping
technology, policy and practice to support the progress of society.

Facilitating Convergence in the Study if Technology

Research on technology and people is scattered across dozens of specialized sectors.
There are indications that this fragmentation is likely to become more institutionalized,
with more specialized journals, and a greater recognition of technology studies within
every field of the social and economic sciences. There is potentially great value in
creating incentives and mechanisms for connecting social science research across all
technological sectors. First, theoretical insights gained from the study of one technology
can inform the study of other technologies, as suggested by the many fields that have
contributed to research on the diffusion of innovations. Secondly, there are many
technologies, like ICTs, that cut across many formerly more separate teclmological
sectors. In such ways, technological convergence might be reflected in a greater
convergence across the social sciences in the study of technology. There is indeed an
increasingly complex and interconnected global web of technologies and people.

Another dimension of convergence is geographical. Technological producers and
users are global. Multinational entities are being developed and promoted to negotiate
bilateral and multilateral agreements on technology-related issues.47 Yet social scientists
remain relatively national and regional in their outlooks and networks. Building stronger
global networks of collaboration in the social and economic sciences could go far to
overcoming some problems with the fragmentation and size of this field. This could be
pursued by:

• internationalizing ties across university and industry researchers, such as in creating
joint degree programs and courses abroad;

• supporting cooperative research across nations and regions; and
• building more genuinely global networks by supporting the use of ICTs, like the
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Internet and Web, to support international collaborative research and to create
stronger international journals within the field.

Choosing a Strategic Focus

Given the range of technologies and social issues, it is critical that the social science
community target some areas in which limited resources might be best concentrated. The
study of ICTs is one obvious focus because of its continuing innovativeness, and its
diffusion and significance across nearly all other sectors. Biotechnology is another because
of the major social and ethi cal choices opened up by advances in such areas as genetic
cnginccring.t"

In targeting research in one or another area, it is important that the target is not too
narrowly defined . A major mistake at present has been a tendency for social research on
ICTs to study the Internet and \"'eb almost to the exclusion of other ICTs. Fascination
with the Internet and Web has deflected att ention from other ICTs, and other
technologies, making it valuable to encourage research on a broader array of ICTs, and
technologies beyond ICTs. This might be encouraged by targeting research on key
processes, rather than on specific technologies.

Targeting Processes

I have described the various approaches to research on technology that hav e evolved over
the decades. Despite the importance of refining approaches , such as SST studies, there
is a danger that too much attention will be given to nurturing particular schools of thought,
rather than the processes that should be the focus of inquiry. One way to do this is by
moving away from categories of research that are too wedded to particular groups of
scholars, or specific technologies, and adopting cat egories that are anchored in the objects
of research. This has the added advantage of directing attention to understanding the
underlying processes of technological and social change, and away from forecasting
impacts .

Research on the web of technology and people should focus on one of four general
technological processes: production, utilization, consumption or governance, as well as the
relationships among them (see Figure 1).49 An effort to attend to each of these four areas
concerning technology and people could expand the role that the social sciences play in
technological change, and increase the likelihood that social issues are taken into account
in all aspects of technological innovation- not just in latter stages of use. This approach
will also encourage more debate across various approaches to theory and research.

I. Production: social, cultural, and political processes that shape innovations in
products, services, and industries

2. Utilization of technologies in organizations, management, and work: reinforcing
and transforming the structure, processes, and geography of organizational forms

3. Consumption: living in a technological society, focusing on technologies in the
household, community, education, and democratic processes

4. Governance: public policy and regulation, exploring actors, goals , and strategies
in local, regional, and global arenas

Figure 1. Foci for research on technology and people.P"
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T he invo lvement of social scientists in the study of how techn ologies are invented and
produced sho uld be among the highest priorities for those who wish the social sciences
to playa more significant role in policy and practice. Participati on by social scient ists in
the ea rly development of biotechnology, for example, can better identify alternative paths
of development and the social and ethical choices facing the developers.

The struc ture of industry is also an issue for the managem ent of inn ovation and
creativity. Co ncentra tion within the ICT industry is one case in poin t. T his issue has
bee n most evide nt in the US Justice Departm ent' s conce rns over the compe titive
practices of M icrosoft in the manufacturing and sale of computer software. H owever ,
growing conce ntration across a wide array of high tech companies suggests tha t this is
a more gene ral issue that will beco me increasingly cent ra l to policy and practice in the
commg years.

Utili zation enta ils the ways in which technologies are used in organizations, manage
ment, and work to reinforce or transform their struc ture, geograph y and organizationa l
p rocesses. R esearch on the role of technologica l cha nge in the prod uctivity of bu siness
and industry has highlight ed the degree to which social and organizational cha nge are
inseparable from technological change .I' In the case of ICTs , for example, firms and
gove rnme nts alike have considered ways to redesign organizationa l p rocesses to take
adva ntage of ICTs in manufacturing, marketing, sales and other activities. ICTs have
enabled organizations to stra tegically relocate functions and jobs, such as with the
creation or outsourci ng of call centers, in ways th at have changed the geography of many
firm s.52

A focus on consumptio n is conce rne d with the many ways households, citizens,
consumers and the public at large ac tively consume and otherwise adapt technologies to
fit into their everyday lives, such as exa mined in research that cri tically assesses notions
of social access and exclusion. The linkages be tween techn ologies and economic
development have generated great conce rns over access.

In the area of ICTs, for example, critical pe rspec tives on the impact of ICT s have
focuse d on understanding the ways households 'domesticate' tcchnologics'" and they
have drawn attention to the increasing divide between information hav es and have
nots.54 In my own view, the role of social and techni cal choices shaping access is far
broader, potenti ally encompassing the full-range of issues tied to ICTs an d oth er
technologies as they influence what people know , who they com municate with , wh at
services th ey obtain, and what othe r technologies- skills and know-how-they requi re .P
All technologies pose the potential for redrawing the boundaries between those with and
without access to the knowledge, techniques and ar tifacts of an advanced techn ological
society in ways that can improve as well as erode the quality of people's lives.
Co nsumption is also taking place in an increasingly global marketplace, raising questions
about the maintenan ce an d enhancement of local values in the face of global access to
products and scrviccs. i" The Int ern et has made electron ic commerce (e-commerce)
amo ng the most burgeonin g topics in bu siness, and its social implications have not been
systema tically examined.

Studi es of governance focus on the criteria and processes by which public policy and
regulation balances compet ing values and interests, such as those examined in studies of
the inter-relationships between media economics and media culture . In this area, there
are issues concerning th e imp act of techn ological cha nge on processes of gove rnance, as
well as a growing normative debate over the poli tical processes that should be created
to gove rn technology. The social and political contro l of technology is bound up with
issues of who has access to the skills, equipment and know-how essential to design ,
implem ent and employ techn ology.57 T echn ology raises unique issues of control by
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crea ting the potenti al for power shifts, such as: enha ncing the influence of technological
cxpcrts.i" extending cent ralized bureaucratic cont rol.t" becoming a force for more
decent ralized and possibly more demo cratic control.i'" or reinforcing the prevailing
struc ture of power, whether centralized or decentralized.61 Big science raises concerns
over control, j ust as new media generate hopes of more democra tic control structures.

Debate over the implications of advances in techn ology on social and political control
will continue to be a major issue in this field, particularly as developm ents in such areas
as clonin g arc widely seen to have far reac hing social implications, such as in genetically
engineered human bein gs. This has fuelled a heightened interest in debates over the
appropriate governance of technologies. For example, many advocates for more demo
cratic contro l over technol ogy have begun to campaig n in old and new ways, using the
Intern et, for example, to inform a broader publi c about the social issues tied to
techn ological change.62

In addition to general issues of political and democratic control, there arc many
endur ing issues of governance across the range of technologies, such as those tied to
regulation and indu strial policy. A growing issue in this area is the management and
governance of globa l technology and networks.

One force behind global concerns is the degree to which technology is becoming a
major factor in national competitive adva ntage. T echn ology policy has become a central
element of national industrial policy in the UK, US, and other advanced and rapidly
developin g industrial nation s like Singapore. For example, an increasing body of social
science research has supported the role of ICTs in economic dcvclopm cnt .f Ho wever ,
this issue remains far from being resolved . T he spreading financial crisis in East Asia has
raised demands to reassess lessons drawn from the spectacular rise of these economics.
But this crisis und erscores the degree to which the role of ICTs and oth er techn ologies
in economic development is highly contingent on other factors, such as the degree to
which a firm or nation adopts a set of beliefs and values-a new 'techno-economic
paradigm '- and has basic transportation and other underlying resources that arc
necessary to take full advantage of technological innovations.64

Another force behind globa l governance issues has been the developm en t of world
wide networks of communication that erode national boundaries and national regulatory
mechanisms for such matters as copyright and privacy. The Int ern et and ''''eb reflect
more general issues of how to manage and govern technol ogies and networks of activities
like film and software production that arc both regionally conce ntrated and global in
their reach and social consequences. Management issues arc not simply a private matt er
to be handl ed by the marketplace, since large-scale techn ologies like global satellite and
telecommunication systems have implications that move beyond the fate of individual
compa nies and nation sta tes.

The Galaxy IV communication satellite malfunction illustrated the potential social
implications of systems that increasing proportions of the publi c organize their lives
around. It is uncert ain how well organi zations have pr epared to cope with the year 2000
problem, when the two digit dates used on computers will fail to distinguish the year
2000 from 1900, crea ting the potential for erro rs in systems critical to the functioning of
social and economic life. ICT s have permitted firms and individuals to construc t systems
that stretch the capa city of humans to manage and control effectively, raising the spec ter
of a future of techn ological failures, and disasters of greater conscqucncc. P

Safety is related to a larger range of publi c issues tied to global industries and
networks of techn ologies. With respect to ICT s, many believe that effective regula tion of
copyright, intellectual property rights, standards and security issues requ ire more supra
nat ional policy responses. Experim ents in cloning, and genetic engineering have crea ted
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global concerns over local projects with calls for more intern ational regulation . Indi a and
Pakistan reminded the world of the risks tied to the proliferation of nuclear weapons
systems, which elude effective intern ational controls. T his is only one example of a far
more general potential for cha nge in the na ture of conflict in the information age, which
calls for nations to reth ink military and defense strategies and techn ologies anchored in
large centrally controlled comma nd struc tures to combat smaller networked forces,
ranging from drug cartels to sta te-suppor ted terrorists.i'''

Social science resea rch has drawn many connections across these areas, such as the
degree to which users are also involved in production as they reinvent and reconfigure
technologies in the workpl ace and the hou sehold . Renewed efforts at more general social
theories tied to technologies like leTs and biotechnology also build on themes com mon
across these area s."
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