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Preface

We wrote the proposal for this book in a stark modernist hotel room in
Geneva, while attending a new media conference there. In between con-
ference sessions, extravagant French-influenced desserts, and a memorable
trip to the International Museum of the Reformation, we sketched out a
plan for how it might take shape. We knew from the outset that we
wanted to critically interrogate the idea of “ubiquitous computing” (or
“ubicomp”). It was a project that we had been circling around in various
publications and talks for several years, and the time seemed ripe to take
a more comprehensive look.

Much of this project’s distinctiveness and whatever success it achieves
relies on the interdisciplinary nature of our collaboration. Dourish is a com-
puter scientist whose work lies at the intersection of computer science and
social science; Bell is a cultural anthropologist with a primary concern in
information technology as a site of cultural production along with the con-
sequences for technology innovation and diffusion. Our intellectual and
personal trajectories are complicated. We have each spent time, in various
guises—as a child, worker, student, professor, and researcher—in a range of
significant hubs—such as the Australian National University, Stanford Uni-
versity, Bryn Mawr College, Cambridge, University College London, Silicon
Valley, Rank Xerox EuroPARC, Xerox PARC, Apple, and Intel’s Architecture
Lab and Corporate Technology Group. Raised in Australia and educated in
the United States, Bell is currently directing a new Interaction and Experi-
ence Research laboratory at Intel Corporation. Raised in Scotland, and
educated in Scotland and England, Dourish now runs an interdisciplinary
research program at the University of California, Irvine.

Our collaboration reflects our belief that any satisfactory account of
contemporary computational practice must be deeply grounded in cultural
and specific settings yet must also take the nature of computational devices
seriously, not black boxing them, but instead engaging with both the
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technology and practice of information technology design. The material
in this book, then, draws on the body of empirical and conceptual work
that we have undertaken, individually and together, over the last six years,
across a wide range of related topics, domains of inquiry, and regions of
the world. Our work has generated a series of articles in journals and other
publications over the last three or four years; these writings form the basis
of the book and are elaborated, developed, connected, and reframed in
terms of a broader set of conceptual and methodological themes.

The book itself is divided into three sections. The first section spells
out the terrain of ubicomp with a particular focus on culture and eth-
nography as theoretical as well as methodological stances. The second
one provides a sequence of thematic explorations of dominant narratives
within ubicomp. The third section provides a conclusion, proposing
directions for future exploration and study.

We wrote this book over a long period, and it has gone through multiple
instantiations and a number of working titles. But the one thing that has
been a constant is the cover image. It first appeared in Australia in 1985.
Produced by Redback Graphix, an activist design house run by Michael
Callaghan from Wollongong, “Bush Radio” sought to promote a joint
venture—bringing radio in local languages to the aboriginal communities
of central Australia—between the Australian Broadcasting Corporation and
the Central Australian Aboriginal Media Association. The image blends
contemporary representations of radio waves and broadcast ranges with a
map of the Northern Territory, while simultaneously evoking the more
traditional images of Aboriginal art and country. Here, the “future” is
understood by reference to the present and the ever present. It is just such
forms of hybridity, the reappropriations of technical realities, around
which this book turns.



Acknowledgments

Although we both attended a conference organized by Lucy Suchman and
her colleagues in 1999, we managed not to meet until an Intel-sponsored
conference in Oregon in September 2003. Other conferences followed, and
over time an intellectual connection bloomed into an ongoing collabora-
tion that has seen us writing papers together for nearly seven years. This
book is a natural outgrowth and result of that process, but it would never
have come to print without a great deal of assistance, input, and support.

Some specific material for this book has been drawn from written pieces
and projects that we have undertaken in collaboration with others, includ-
ing Ken Anderson, Arianna Bassoli, Kirsten Boehner, Johanna Brewer,
Simon Cole, Rogerio de Paula, Eric Kabisch, Scott Mainwaring, Karen
Martin, Phoebe Sengers, Jennifer Terry, and Amanda Williams.

We have benefited greatly from a sustaining network of colleagues who,
through conversation, collaboration, and critique, have helped shape the
ideas we present here.

At Intel, this includes Ken Anderson, Ashwini Asokan, Maria Bezaitis,
Sue Faulkner, Anthony LaMarca, Scott Mainwaring, Jay Melican, Dawn
Nafus, Mike Payne, Tony Salvador, John Sherry, and Alex Zafiroglu.

At the University of California, Irvine, this includes Tom Boellstorff,
Simon Cole, Beatriz da Costa, Martha Feldman, David Theo Goldberg,
Gillian Hayes, Garnet Hertz, Mimi Ito, Crista Lopes, Liz Losh, George
Marcus, Gloria Mark, Bill Maurer, Melissa Mazmanian, Bonnie Nardi, Robert
Nideffer, Don Patterson, Simon Penny, Kavita Philip, Mark Poster, David
Redmiles, and Jennifer Terry.

Beyond the immediate boundaries of our own institutions, this includes
Mark Ackerman, Julian Bleecker, Geoffrey Bowker, John Seely Brown,
Matthew Chalmers, Kate Crawford, Michael Curry, Keith Edwards, Bill
Gaver, Gerard Goggin, Melissa Gregg, Beki Grinter, Steve Harrison, Larrisa
Hjorth, Kia H60k, Ann Light, Peter Lunenfeld, John McCarthy, Malcolm



X Acknowledgments

McCullough, Christena Nippert-Eng, Eric Paulos, Yvonne Rogers, Christine
Satchell, Phoebe Sengers, Brian Cantwell Smith, Lucy Suchman, Nina
Wakeford, and Peter Wright.

At the outset of our collaboration, we found ourselves writing about
infrastructure, and so we sent a draft of our first paper on the topic to
Leigh Star, whose thinking and writing on infrastructure and messiness
were as inspiring to us then as they are now. Leigh’s generous and thought-
ful engagements with us, around that paper and in the years that fol-
lowed, were invaluable. Leigh passed away a few weeks before this
manuscript was completed. Her presence is hugely missed both personally
and intellectually.

Dourish’s students and postdocs, past and present, have made—and
continue to make—key contributions through their research, questions,
and refreshing refusal to take anything at face value: Johanna Brewer, Judy
Chen, Marisa Cohn, Rogerio de Paula, Danyel Fisher, Lilly Irani, Charlotte
Lee, Silvia Lindtner, Madhu Reddy, Jennifer Rode, Irina Shklovski, Janet
Vertesi, and Amanda Williams.

We thank our current institutions for their forbearance, support, and
engagement: UC Irvine’s Department of Informatics as well as the Labora-
tory for Ubiquitous Computing and Interaction, and Intel Corporation (in
particular, the Corporate Technology Group’s Peoples and Practice Research
along with the Digital Home Group’s User Experience Group). Aspects of
this work were also supported in part by the National Science Foundation
under awards 0133749, 0205724, 0326105, 0524033, 0527729, 0712890,
0838499, 0838601, and 0917401, and by grants from the Intel Research
Council and Intel’s Digital Home Group. Early material was developed
while Paul was on sabbatical at Stanford University, where Terry Winograd,
Scott Klemmer, and their students were his welcoming and engaging hosts.

We should also thank the MIT Press, and in particular Doug Sery for his
commitment to this project and to us, willingness to take this book on
when it was just a title and short abstract, and remarkable patience as it
developed.

On a personal note, we also acknowledge the support of Brian David
Johnson, Katrina Jungnickel, Heather Masterton, Josh Rohrbach, and
Melinda Stelzer.



1 Introduction: The Myth and Mess of Ubiquitous
Computing

Ubiquitous computing names the third wave in computing, just now beginning.
First were mainframes, each shared by lots of people. Now we are in the personal
computing era, person and machine staring uneasily at each other across the
desktop. Next comes ubiquitous computing, or the age of calm technology, when
technology recedes into the background of our lives.

—Mark Weiser, “The Computer for the 21st Century”

In Palo Alto, California, on Coyote Hill Road, in sight of the foothills of the
coastal range, the Xerox Corporation runs a research and development
center. Xerox founded its Palo Alto Research Center, or PARC as it is known,
in 1970, and it has gone on to be a significant node in the cultural geogra-
phy of Silicon Valley.! PARC is a leading research center and the site where,
famously, a small group of researchers in the 1970s invented many of the
elements of the contemporary personal computing environment—personal
workstations with graphical user interfaces with overlapping windows,
mice, local area networking, digital typography and document production,
and more. PARC also helped create new stories about how technology
would fit into the world; the personal computer, the graphic user interface,
the paperless office, and ubiquitous computing are arguably the most
enduring ones. The stories, or organizing visions, told in the pages of pub-
lications like the New York Times and Scientific American, were aimed at both
technical and nontechnical audiences. For insiders, these visions created
the opportunities for new research projects and publications; for the general
public, they were something more. They prefaced new realities and new
promises, and in so doing they echoed previous technology visions—the
electrical age, the radio age, the television age, and even the atomic age.

1. After operating since 1970 as Xerox PARC, PARC was spun off as an independent
but wholly owned subsidiary, PARC, Inc., in 2002.
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Like those earlier technovisions, PARC’s technotales would also become
myths: they would create a way to make sense of the future that appeared
simultaneously magically but also manageably. That these myths ema-
nated from the center of Silicon Valley gave them a sense of inevitability
as well. After all, if smart engineers and computer scientists say this is our
future, then surely it will be true. This kind of rhetorical positioning also
meant that to be skeptical of such visions was to be seen as against progress,
a Luddite or worse. And like all good myths, there would be heroes, seem-
ingly impossible tasks, perils, pitfalls, and dangers, and of course, in the
end, glory.

In the late 1980s and early 1990s, a team of researchers at PARC, led by
computer scientist Mark Weiser, found itself in a world shaped by two dif-
ferent yet increasingly convergent mythical stories. The team operated in
a research culture framed by the “personal computer” story about the
transformation of massive mainframe industrial computation machinery
into something smaller, more intimate, and with the power to change
human relations with technology and each other. It was also the first days
of a new era, the “information age,” also arguably mythical, where binary
code would replace physical labor and information would trump mecha-
nization as a driving economic force. Inhabiting a world very much book-
ended by these two stories—the personal computer and the information
age—Weiser and his team, following early PARC researcher Alan Kay’s
injunction to predict the future by inventing it, staked their own claim in
the technomythscape.

In talks, publications, and hallway conversations, a story about the next
future of computation and also the next stage of the future of humanity
emerged. This tale coalesced, in 1991, around the notion of ubiquitous
computing (ubicomp)—a vision, as articulated by Weiser, that made sense
of the information age while suggesting that personal computing had not
gone far enough.

Weiser argued that the first era of computing had been that of main-
frames—Ilarge, centralized computers used by hundreds or thousands of
people. The second era, personal computing, was characterized by “a com-
puter on everyday desktop,” a world in which computational resources were
deployed on a personal level. In the third era, ubiquitous computing, he
contended that computational devices would be small and powerful enough
to be worn, carried, or embedded in the world around us—in doors and
tables, the fabric of clothes and buildings, and the objects of everyday life.

Computing technology, in this ubicomp vision, would be everywhere,
anticipatory, and far more practical—it would be useful as well as
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extraordinary. In this way, it was a familiar formulation—a technological
breakthrough that would, when realized properly, change social relations,
social order, and daily life, creating new possibilities, both commercial and
culture. In the meantime, ubicomp was a useful organizing principle for
industrial and academic research, conferences, journal articles, and papers
along with prototypes, test beds, and experimentation. It has come to be
broadly recognized in academic, commercial, and government settings
worldwide as one of the key agendas for information technology research.
And it has held sway, in a range of sites and guises, for more than twenty
years. Influencing more than two generations of scholars, it has become a
foundational story, a technomyth, in computer science and allied fields
and as a result has shaped the kinds of technologies that have been made
and also made possible.

Writing toward the end of the twentieth century, the pioneers in
ubicomp research tried to anticipate the impacts and applications of their
technologies decades into the future. That time, of course, is now, and
many aspects of their vision have been realized, at least from a technologi-
cal perspective. Weiser anticipated a world suffused with information tech-
nology, in which daily life might bring some people into contact with
many, interconnected digital devices, large and small. For many people, in
many parts of the world, this is indeed a fair characterization, but it only
goes so far. Important considerations were unexamined or unexpected by
the early researchers, from the widespread use of mobile communications
technology in the developing world to the impact of location-based ser-
vices on how Japanese teens interact, the emergence of new forms of
political engagement online, or the need for legislation to curb our use of
distracting devices while driving.

In this book, we examine the process of “divining a digital future.”
“Divining” has multiple meanings here. Most immediately, we consciously
evoke the notion of divination—the complex and somewhat mystical
process of inquiring into future events. We are struck, relatedly, by the link
to the kinds of things that people do with divining rods—looking to
uncover what lies hidden from immediate sight. At the same time, the
notion of the divine—a search for transcendental phenomena, and a
process by which some truths are found to lie beyond the realm of the
mundane—is also implicated in the contemporary practice of conjuring
technological futures. This is the broad landscape, but our particular atten-
tion is more locally to the domain of ubicomp in which we are both
ourselves situated. Taking ubicomp to be at once a technological and an
imaginative effort, we explore the vision that has driven the ubicomp
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research agenda and the contemporary practices that have emerged.
Drawing on cross-cultural investigations of technology adoption, we argue
for developing a “ubiquitous computing of the present” that takes the
messiness of everyday life as a central theme.

Our goal is to understand the mythology of ubicomp. When we talk
in terms of myths, we do not mean to suggest that ubicomp is somehow
false or mistaken. We instead want to direct attention toward the ideas
that animate and drive ubicomp forward, in much the same way that
myths provide human cultures with ways of understanding the world
and celebrating their values. As Vincent Mosco (2004, 3) notes:

Useful as it is to recognize the lie in the myth, it is important to state at the outset
that myths mean more than falsehoods or cons; indeed, they matter greatly. Myths
are stories that animate individuals and societies by providing paths to transcen-
dence that lift people out of the banality of everyday life. They offer an entrance to
another reality; a reality once characterized by the promise of the sublime.

The myths we want to examine, then, are the stories that motivate and
celebrate the development of the ubicomp agenda. They are the ideas that
give it shape and meaning. They are ideas about what technology can do
for people, the places it will go, and the needs it will address. While we
might not often see technology in mythical terms, it is a useful strategy to
uncover the ideas that shape our technological world—the ideas about
human action that spurred early researchers in cybernetics and artificial
intelligence (Hayles 1999; Pickering 2010), the cold war rhetoric that drove
the development of digital computing (Williams 1996), the notions of
politics and community that inflected the discourse of contemporary web
technologies (Coyne 1999; Mosco 2004), or the visions of life and death
at work in the artificial life community (Helmreich 1998).

Alongside the myth, there is the mess—the practical reality of ubicomp
day to day. We do not use the term “mess” pejoratively; we rather like the
mess (as anyone would be able to see who glanced at the space where we
sit writing these words). When we talk of the mess, we want to suggest
that the practice of any technology in the world is never quite as simple,
straightforward, or idealized as it is imagined to be. For any of the infra-
structures of daily life—the electricity system, the water system, telephony,
digital networking, or the rest—the mess is never far away. Lift the cover,
peer behind the panels, or look underneath the floor, and you will find a
maze of cables, connectors, and infrastructural components, clips, clamps,
and duct tape. Push further, and you will also encounter the regulatory
authorities who authorize interventions and certify qualified individuals,
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committees that resolve conflicting demands in the process of setting
standards, governments that set policy, bureaucrats who implement it,
marketers who shape our views of the role of the infrastructure in our lives,
and more. Mess is always nearby.

“Mess” refers, too, to the way that technological realities are always
contested. No single idea holds about what technologies are and what
they do. Though many have tried, attempts to reduce this complexity to
a single reading are at best unsatisfactory; as Andrew Pickering (2010, 33)
observes, “Ontological monotheism is not turning out to be a pretty
sight.” So partly our concerns with mess highlight not just an interest in
“how things could have been different” but rather how they already are
different among the different groups, places, contexts, and circuits that
characterize contemporary ubicomp.

This book, then, is about ubicomp. It is about the stories that have been
told, and all the stories that haven’t been. It is about the research that has
been done, and the research that should be done. It is about what com-
puter science has been, at the intersection of daily life and computational
technology, and what it could be. It is then a book about the myth of
ubicomp and its messy reality and, by necessity, about the tensions between
those two very different vantage points. As such, there are many things
that this book is not. It is not an ethnographic account of the ubicomp
community, though surely such an account is necessary. It is not a recita-
tion of current ubicomp experiments and a reporting out of results; we
leave that to other forums. It is also not an easy read or a quick fix for
ubicomp. We are concerned instead with offering a thorough and rigorous
critique. In so doing, we hope to open up ubicomp to a larger audience
and to make room for a far more diverse set of practitioners, collaborators,
and engagements.

As a project, a “ubiquitous computing of the present” would necessarily
reach beyond computer science as a disciplinary foundation. Information
technology is certainly a major component here, and indeed we find those
projects that ignore the materiality and practical consequences of informa-
tion technology as unsatisfying as those unable to see beyond it. In
attempting to understand what ubicomp is today, however, we need to
understand it not just technically but also culturally, socially, politically,
and economically. Often, this means starting off by understanding it his-
torically—understanding where it came from and what kinds of ideas and
hopes contributed to its development. This will be our starting point here.

So at the same time, this project is something of an interdisciplinary
experiment, and one fraught with not a little danger. As a socioculturally
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inclined computer scientist and a technologically inclined anthropologist,
we have each always been oriented toward unconventional modes of
analysis within our own disciplines. Working and writing together over
the last few years, we have been able to join our voices with those of many
others who have been working over many years, from different places and
in different ways, to fashion a new disciplinary perspective on information
technology and its workings in the world. Some amount of this project is
thus a tentative exploration of alternate configurations of disciplinary and
scholarly practice. A ubicomp of the present is both our topic and an
exemplar of disciplinary hybridity that we find intriguing.

However, first things first: in this case it means ubicomp and its first
stirrings in Palo Alto.









2 Contextualizing Ubiquitous Computing

“The most profound technologies,” wrote Weiser (1991, 78) in the opening
of his classic Scientific American article that laid the foundations for a
research program in ubicomp, “are those that disappear. They weave them-
selves into the fabric of everyday life until they are indistinguishable from
it.” Weiser was a computer scientist with wide-ranging interests. He had
conducted significant research in programming systems, including
advanced techniques such as program slicing and automated storage man-
agement (“garbage collection”), and was at the time director of the Com-
puter Science Laboratory (CSL) at Xerox PARC. Weiser’s influential article
set out to provide the basis for a new paradigm and to document PARC'’s
recent work in developing it. When Weiser explained that “my colleagues
and I at the Xerox Palo Alto Research Center think that the idea of a ‘per-
sonal’ computer itself is misplaced,” his words had especial salience, since
these were the very people who had developed the idea of the personal
computer in the first place.

The article is partly a manifesto and partly a progress report. As a mani-
festo, it follows in a long technological tradition (Brate 2002); it paints a
picture of an alternative to the personal computing paradigm and extra-
polates technological trends in order to present this alternative as both
necessary and inevitable. As a progress report, it documents a range of
contemporary research developments—primarily although not solely at
PARC—that constitute steps along the path.

It is structured in several sections. Beginning with its resonant and
widely quoted argument about technologies that “disappear,” it suggests
that a significant problem has arisen with the personal computing para-
digm, which forces people to spend too much time “interacting with” their
computers rather than using them to get things done. “The state of the art,”
Weiser remarks, “is perhaps analogous to the period when scribes had to
know as much about making ink or baking clay as they did about writing.”
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The assertion that poorly designed computer systems have a tendency
to get in the way and interfere with the tasks that people are trying to
carry out was far from a new one; this, after all, was the central argu-
ment motivating research on human-computer interaction (HCI) and its
efforts to focus attention on the user interface and experience. For social
scientists Geoff Cooper and John Bowers (1995), in their essay on the
disciplinary rhetorics of HCI, different formulations of this problem
created the opportunity to wrest control of technological developments
from computer scientists and create spaces where cognitive scientists
and social scientists could bring their own expertise to bear. Weiser,
however, takes a different tack—one that is fascinating with respect to
interdisciplinary engagement. He makes two arguments simultaneously.
First, he contends that the underlying problem is not simply one of the
user interface but rather about the very conception of computational
devices. This is an issue that will require significant engineering efforts
and pose tremendous computer science challenges. Yet, at the same time,
it is a problem that draws even more widely on other disciplines than
HCI has traditionally done. Weiser invokes ecological psychologists and
phenomenological philosophers as well as cognitive scientists and com-
puter scientists in his attempts to reframe the problem. This is an engi-
neering challenge, to be sure, he maintains, but it will not be business
or research as usual.

In point of fact, Weiser’s ubicomp was informed by a number of non-
technical impulses and sources. Ubicomp was in no small way a polemic
about the perceived failure of the personal computer to deliver meaningful
value to human beings. In a retrospective published eight years after the
Scientific American article and just weeks after Weiser’s death, John Seely
Brown (then the chief technology officer of PARC) wrote: “We wanted to
put computing back in its place, to reposition it into the environmental
background, to concentrate on human-to-human interfaces and less on
human-to-computer ones” (Weiser, Gold, and Brown 1999, 694). In the
telling and retelling of the ubicomp story, discussions with colleagues at
Xerox and beyond who were critical of the traditional conceptions of
computation, interaction, and practice embedded in computer system
design play an important part. Weiser and his colleagues shared the PARC
facility with the Work Practice and Technology Group—a team led by
anthropologist Suchman (1987, 1999, 2007; Blomberg, Suchman, and
Trigg 1997) that took solid aim at issues of HCI, privileging the human
side of the interaction while bringing a different set of methodological and
theoretical impulses to PARC.
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Writing of Suchman and her team, Weiser notes,

To some of the technologists at PARC, myself included, their observations led toward
thinking less about particular features of a computer—such as random access
memory and number of pixels or megahertz—and much more about the detailed
situational use of the technology. In particular, how were computers embedded
within the complex social framework of daily activity, and how did they interplay
with the rest of our densely woven physical environment (also known as “the real
world”)? (Weiser, Gold, and Brown 1999, 693)

In other words, sociological and ethnographic accounts of work practice
and interaction had begun to suggest alternatives to traditional “cognitiv-
ist” accounts of interaction with computer systems and had emphasized
the importance of looking at the systems of practice within which HCI was
embedded (e.g., Orr 1996; Suchman 1999, 2007; Weiser, Gold, and Brown
1999). If the technical trends that Weiser examined looked to a day when
computation could move “off the desktop,” these alternative models of
HCI suggested that this was also where the orderliness and “calm” of
interaction was to be located as well as achieved (Weiser and Brown 1997).
While our contemporary computational lives might scarcely be described
as calm or even orderly (Rogers 2006), we might nonetheless conclude that
in a world of cell phones, wireless computer networks, MP3 players, digital
cameras, social networking websites, and virtual worlds, Weiser shrewdly
anticipated technological trends.

The vision that Weiser laid out in 1991 replaced the traditional personal
computer, desktop, or laptop with a range of small computational devices
distributed through the everyday world and embedded into it. These
devices operate at different scales. Weiser analogized them to different
elements of the traditional office environment—devices on the scale of
sticky notes, pads of paper, and whiteboards—connected via wireless net-
working technologies so that they can communicate and interoperate. In
his approach, the computational experience moved away from the desktop
and into the everyday world and was distributed across a range of devices,
each specialized to particular sorts of tasks.

After outlining the overall vision, Weiser’s article then moves on to
report progress to date. As Weiser sets out the components of his ubicomp
environment, he also presents the prototype systems developed by his
colleagues at Xerox PARC, describing both their design and early experi-
ences of their use. The effect of this portrayal is twofold. First, it shows the
reality of the vision; no scientific pipe dream, Weiser’s account of an alter-
native to the desktop computing paradigm is already becoming reality, as
the lavishly illustrated article demonstrates. Second and relatedly, it begins
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to shape an argument for the future of ubicomp as inevitable; it is already
on its way, delivered by the people who brought you the personal
computer.

There is one further crucial resonance in the way that the progress
report is provided. When the personal computing vision was emerging
at PARC in the early 1970s, one of the laboratory’s strategies was to
develop and widely deploy its technologies within its own environment,
and to live with and use them daily. PARC researcher Kay is famous for
his observation that the best way to predict the future is to invent it;
a corollary is that the best way to understand the future is to do your
best to create a local approximation and try to use it day to day. Much
of Xerox’s success in developing its vision of personal computing had
come from the researchers’ ability to engage in this form of time-machine
research. Weiser’s article detailed the way that researchers were doing
this once more. So while ubicomp constituted a break from the past,
the research tools and strategies that would realize it would be those
that had succeeded the last time around.

The inevitability of the new vision is further bolstered in the next
section of his article, in which Weiser lays out trends in the development
of key technologies. Here again, a familiar technological trope is deployed.
In 1965, semiconductor engineer and Intel cofounder Gordon Moore first
observed that the number of transistors that could be placed on a wafer of
silicon had for several years been doubling every eighteen months. Moore
did not formulate this as a prediction, but as it continued to hold over the
next few years, others began to refer to it as “Moore’s law,” which came to
be seen as a predictive model of technological development. Arguably, as
it became widely accepted, it became somewhat self-fulfilling, as engineers
addressed themselves to the problem of just how the next doubling in
feature density might be achieved on schedule. In his article, Weiser
invokes Moore’s law to anticipate changes in computational power density
and similarly extrapolates trends in storage and networking capacity.
Weiser’s predictions are reasonably accurate and even somewhat conserva-
tive. More interestingly, though, they further suggest the inevitability of
his account; one has the sense that he is telling the reader, “This is coming,
so you had better be ready.” Computers are coming to the people.

This is perhaps clearest in the next section of his article, where with
some trepidation, Weiser sketches a fictional scenario of what it would be
like to live in a world of ubicomp. His protagonist here is Sal, a mother
and Silicon Valley executive whose work and home lives are suffused with
the sorts of technologies as well as interaction motifs that Weiser has been
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outlining. When introducing this segment, Weiser notes the difficulties of
posing these sorts of fictional predictions. Like most futurists, too, he finds
that he needs to present his image of an alternate form of life within a
familiar frame, so as to highlight the specific transformations being posited.
Our attention is thus inevitably drawn to the assumptions about the world
in which the new technological arrangements will be situated. It is notable,
for instance, that Sal works in a place quite like Xerox’s own research
facility—a place where she interacts informally with colleagues, manages
her own professional obligations, works regularly from home, and spends
her working hours engaged in a combination of design and writing. More
broadly, Sal finds herself in the sort of workplace that, as in today’s world,
is already suffused with information technology—the kind of office envi-
ronment into which the desktop personal computer was introduced and
that it has now thoroughly colonized. Ubicomp does not therefore create
new user constituencies, nor does it challenge the assumptions around
which the workplace is organized; it instead augments these environments,
replacing desktop computers with new devices (and creating a whole new
demand for upgrading the technological environment). Sal, Weiser seems
to say, is “us.” Of course, the particularities of Sal’s life providing such
fertile ground for Weiser’s imagined computational world are the same
ones that locate ubicomp in a U.S. middle-class frame.

Nonetheless, Weiser’s article struck a chord. It presented a new model for
human-computer interaction—one that offered new challenges and moti-
vated both design and engineering activities. For people working in hard-
ware design, it opened up new opportunities by showing how small,
specialized devices could play a role in larger systems. For researchers
working in distributed systems, it created new challenges of scale as well as
turning the spotlight on the interactional consequences of design decisions.
Ubicomp, then, became an animating vision for a wide range of computer
science research areas; rather than a new topic in itself, it supplied a new
approach to a wide range of research topics, some old and some new.

While the pursuit of personal computing had been a unifying force
for the laboratory in the 1970s, the 1980s had been a decade of consoli-
dation that had also been marked by the fragmentation of collective
attention into the traditional subdisciplines of computer science—math-
ematical theory, networks, distributed systems, programming languages,
hardware design, graphics and imaging, and so forth. In reinvigorating
CSL’s research agenda, Weiser deliberately sought an approach in which
each of these areas would have important contributions to make and
that might in turn become a labwide program. Consequently, when the
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ubicomp research agenda spread beyond the walls of CSL and PARC, it
did so in a way that created a new nexus for interdisciplinary engage-
ment. Rooted in traditional areas of computer science research, especially
the design of digital networks, mobile and embedded hardware design,
distributed systems (research into software systems whose operation
requires the coordination of several different network-linked components),
and software architecture (the study of approaches to the decomposition
and structuring of large-scale software systems), ubicomp emerged as a
research area that drew on but extended each of these existing domains.
Further, as ubicomp research moved beyond CSL, it came into more
sustained connection with other ongoing areas of research, including
HCI and computer-supported cooperative work (CSCW).

Weiser’s articulation of a novel research program around ubicomp was
in these respects remarkably successful. In other ways, though, it was less
$0. As a research domain, ubicomp has remained largely rooted in com-
puter science, where it cuts across traditional affiliations and focus areas.
Yet such technological developments clearly have had massive ramifica-
tions not simply in their economic import and associated transformations
of the workplace but culturally too, in the ways in which the ideas of
information, flows, and networks have become animating narratives for
contemporary accounts of life and society (Woolgar 2002). So to the extent
that ubicomp provides both a platform for encounters between people and
technology, on the one hand, and an animating vision for technologically
mediated interaction, on the other, it places itself (not always consciously)
also into a broader disciplinary conversation with science and technology
studies, sociocultural anthropology, and media and cultural studies. Weiser
himself understood this. A slide from his keynote talk at the Association
for Computing Machinery (ACM) Symposium on User Interface, Systems,
and Technologies in 1994 is especially telling. Titled “Building Invisible
Interfaces” it reads, “Start from arts and humanities: philosophy, phenom-
enology, anthropology, psychology, postmodernism, sociology of science,
feminist criticism, your own experience.” Under this, written in boldface
type, is the following: “This is the most important part of the talk. You
may not get it on first hearing. Patience” (Weiser 1994, slide 10).

Ubicomp after Weiser
Weiser died unexpectedly in 1999 after a brief battle with cancer. He was

just forty-six years old and still a highly productive researcher and research
manager at the time. In the years between the publication of the Scientific
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American article and his death, ubicomp continued to gain traction at
PARC and found willing participants elsewhere. In Weiser’s lab, ubicomp
deployments still build on the work that he articulated in 1991 (Want
et al. 1995). Elsewhere, context-aware computing research at EuroPARC
and Georgia Tech involved both small-scale experiments (e.g., Lamming
and Flynn 1994; Long et al. 1996) and medium-scale deployments (e.g.,
Want et al. 1992). There was also emerging research at IBM'’s Tokyo lab
around cell phone applications and mobile banking (Scheter 2000). For
the most part, ubicomp, as it was becoming known as, was centered on
working prototypes, test beds, and experimentation.

By the time of Weiser’s death, however, competing narratives were taking
shape at other technology companies: ambient intelligence at Philips (Aarts
and Marzano 2002; Aarts, Harwig, and Schuurmans 2001; Zelkha and
Epstein 1998) and later adopted by the European Commission’s Informa-
tion Society and Technology Advisory Group (IST Advisory Group 2001;
Riva et al. 2005), pervasive computing at IBM (Ark and Selker 1999), and
proactive computing at Intel (Tennenhouse 2000). All these technology-
future stories shared an orientation to the rapid growth in technology
deployments, the growing importance of the Internet, and the challenges
that consumers, government, and industry faced in negotiating a world rich
in digital devices. They differed in their research agendas, however. For
instance, pervasive computing at IBM had an explicit focus on mobile
devices and phones, in addition to cars and homes, while proactive com-
puting at Intel articulated an interest in machine learning, data processing,
and algorithms as well as personal experiences with digital technologies.

During this same period of the late 1990s and early 2000s, at various
U.S. and British universities, research that centered on ubicomp agendas
was also commencing: the Aware Home Research Initiative at Georgia
Tech (Abowd et al. 2000), Project Oxygen (Rudolph 2001) and later the
Internet of Things (Gershenfeld, Krikorian, and Cohen 2004) at MIT, and
Project Aura at Carnegie Mellon (Garlan et al. 2002) all bore a strong
connection to Weiser’s earlier articulations of ubicomp. They were cen-
tered for the most part in computer science departments. In the United
Kingdom, by contrast, Equator, a multisite project across eight British
universities, was formulated around the integration of physical and digital
interaction and had a strong interdisciplinary component drawing on
sociologists, ethnomethodologists, and social psychologists as well as
computer scientists.

This latter project is a significant one because, perhaps more than many
others, it starts to explicitly marry technological experimentation with
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social and critical theory. After all, in addition to his charge to “start from
... your own experience,” Weiser had also suggested that ubicomp would
find much inspiration and potentially useful grounding in a range of aca-
demic disciplines and theoretical approaches. Prior to Weiser’s death, this
had happened rarely. While Weiser might have hoped that future research
in ubicomp would be thoroughly grounded in postmodern analysis and
feminist critical theory, among others, these have been minority contribu-
tions at best to the ubicomp research literature, as measured by publica-
tions in the leading conferences such as Ubicomp and Pervasive Computing,
both international research meetings sponsored by the major professional
societies in the area.

In many ways, Weiser’s first Scientific American article was all about
establishing a sort of authority, fixing a technical narrative, and perhaps
even making the myth that would be ubicomp. Over the years, there
have been a number of articles tracing the development of ubicomp,
some with a more critical eye than others (Weiser, Gold, and Brown 1999;
Abowd and Mynatt 2000; Suchman 2002; Rogers 2006; Bell and Dourish
2007; Greenfield 2006; McCullough 2004). Establishing the history of the
making of ubicomp, then, is an important discursive practice, and one
worth examining further.

One exemplar is an influential paper published in the ACM'’s Transac-
tions on Computer-Human Interaction, in a special issue assessing the state
and prospects of research in various areas of HCI research (Abowd
and Mynatt 2000). Titled “Charting Past, Present, and Future Research in
Ubiquitous Computing,” it explicitly addresses the progress in the years
since Weiser’s article. The authors, Gregory Abowd and Elizabeth Mynatt,
are both members of the faculty in the College of Computing at the
Georgia Institute of Technology, a leading research institution in the area
of ubicomp. Fach has a long track record of influential research in the area.
Mynatt worked with Weiser at PARC for several years in the mid-1990s,
having been hired as one of the first HCI researchers at CSL.

Given the scope of research on ubicomp, Abowd and Mynatt (2000, 30)
limit themselves to a particular set of areas—*“natural interfaces that facili-
tate a richer variety of communication capabilities between humans and
computation,” “context-aware [applications], adapting their behavior based
on information sensed from the physical and computational environ-
ment,” and “applications [that] automate the capture of live experiences
and provide flexible and universal access to those experiences later on.” In
each of these areas, their paper catalogs research to date and outlines key
challenges. Finally, they introduce a new thematic area of concern for
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researchers of ubicomp, or what they label “everyday computing,” which
in their view “promotes informal and unstructured activities typical of
much of our everyday lives. . . . Familiar examples are orchestrating tasks,
communicating with family and friends, and managing information”
(ibid.).

What we see at work in Abowd and Mynatt’s paper is a complicated
tension between two pressures, which in Kuhnian terms we might call the
pressures toward a “paradigm shift” and “normal science.” On the side of
the paradigm shift, we see their attempts to retain some of the visionary
elements of Weiser’s proposal. They hold on to the sense that (although
now some ten years since the earliest explorations) what is on offer in
ubicomp is a radical departure from the computational status quo. Indeed,
the very figuring of the everyday as a new domain for research attention,
and a site that presents new and underexamined challenges, reflects
Weiser’s own efforts to look beyond the boundaries of traditional computer
science. On the other hand, the pressure toward normal science is seen in
two ways. It is conveyed in the way that the visionary expressions of
ubicomp are here broken down into a series of engineering challenges,
amenable to the traditional and incremental approaches of computer
science design. Yet at the same time, it is manifest in the list of paradig-
matic examples of the new domain, which are remarkably pedestrian.
Orchestrating tasks and managing information are problems to which
computer scientists had been applying themselves since the dawn of the
field. They are, for instance, topics toward which Vannevar Bush'’s atten-
tion was clearly directed in his classic, widely read, hugely influential
article “As We May Think” (1945). The tension between the impulse to
radically reconfigure the discipline and the need to systematically organize
one’s work within that discipline’s frame is clearly on display.

One reason for this, of course, is that ubicomp is no longer up for grabs
in quite the sense that it was for Weiser. Weiser had a blank canvas to fill;
Abowd and Mynatt wrote in a world already hemmed in by conferences,
journals, courses, publications, thesis requirements, professional practices,
working groups, corporations, and products for which the term “ubicomp”
was already invested with meaning. Visions of technology reflect the times
and places where they originate.

In her paper “Located Accountabilities in Technology Production,”
Suchman (2002) builds on work in feminist epistemology and connects it
to the practices of technological design. She outlines three positions that
frame the working relations of design: the view from nowhere, detached
intimacy, and located accountabilities. Suchman directs us toward the
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importance of the contexts within which design engagements take place,
and the power relations at work in the encounters between those framed
as technology providers and those framed as potential consumers, recog-
nizing that designers operate within a range of relations—not only with
their “users” but also with their corporate colleagues, professional com-
munities, and more. With that in mind, it is perhaps not surprising that
PARC’s implementations of Weiser’s vision look the way they do; when
ubicomp research is sponsored by Xerox, the technologies and systems that
emerge are likely those that operate within the sorts of environments into
which Xerox traditionally delivers solutions (office environments within
a dominantly Western commercial context). It is perhaps less clear why
the visions pursued by academic researchers should similarly focus on
these sorts of environments, although the regular traffic back and forth
between commercial and academic research institutions, the shared con-
texts of professional research communities, and the agenda-setting influ-
ence of industry within the academy certainly all play significant roles
(Barley, Meyer, and Cash 1988; Slaughter et al. 2002).

Certainly, it should be noted that Abowd and Mynatt, separately and
together, have been among the foremost proponents of a shift in ubicomp
away from workplace applications and toward those in domestic spaces
(e.g., Kidd et al. 1999; Rodden and Benford 2003). One of the critiques of
this approach, however, has been that although the research setting has
changed, much of the context remains the same—the context of technol-
ogy and media consumption, the instrumental accounts of information
technology use, and the problems of infrastructure and maintenance (for
a further discussion of this, see chapter 8).

As we noted, Abowd and Mynatt’s focus is of necessity selective and,
naturally enough, focused on areas in which they are themselves experts.
What is particularly intriguing in relation to the discussion above is that
connections to the social sciences and humanities are almost entirely
absent, although one might imagine that those domains would have some
light to cast on “natural” interfaces, context, and the capture, representa-
tion, and recall of human experience—the three topics they selected.

By contrast, the social sciences and their evolving position within com-
puter science research is much more central in an article by Yvonne Rogers
(2006) that assesses the state and prospects of ubicomp research. Rogers
writes of “moving on from Weiser’s vision,” but the vision she has in mind
is not simply that expressed in his original article; it is also one articulated
in a related, later piece (cowritten with PARC director Brown) in which,
using the term “calm computing,” Weiser somewhat reframed the ubicomp
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vision in terms of computational experiences that could live in or move
to the periphery of human attention, rather than those that obstinately
and obstreperously occupied the center. Rogers writes too in the context
of more recent trends in HCI that have seen an increasing interest in art
and design, entertainment, games, and arenas of human experience with
computation and computational devices beyond the office and “workaday
world” (Moran and Anderson 1990).

Rogers’s argument centers on the issue of engagement. Essentially, she
maintains that a notion of ubiquitous or calm computing that withdraws
into the periphery fails to create the kinds of expansive, playful, and engag-
ing experiences that promote human participation in new domains. In this
she envisions an emancipatory and democratic information technology,
such as technology that involves people in public debates around issues of
science and governance concerning climate change, environmental pollu-
tion, and health care, while simultaneously drawing on research in the
social sciences about learning, participation, motivation, and behavior
change.

Rogers frames her contention as “moving on” from Weiser’s original
outline of the scope and opportunities of ubicomp, and indeed the examples
she draws on and domains she addresses herself to certainly go well beyond
the working settings with which Weiser was concerned (even when Weiser
addressed himself to domestic life, in the scenario of Sal, he told a story
about working from home and the expansion of the working sphere into
domestic space—a topic about which we have more to say in chapter 8).
Still, there are ways in which Rogers’s call signals a return to programmatic
elements of Weiser’s work that have become less prominent in subsequent
years. In her account of alternative domains for applications of ubicomp
and assessments of its effectiveness drawn from other disciplines, Rogers
echoes Weiser’s central assertion that in “getting computing out of the
way,” Weiser’s goal is not to make it physically invisible but rather to have
it play a role in agendas that originate elsewhere. Recall, for example, his
appraisal that the “most important” thing to know about how to go about
designing ubicomp experiences was to start from arts and humanities.

So while Weiser’s domains and examples—reflecting, again, the posi-
tions and sites from which he was writing—are ones focused on the world
of work, his strategy is one quite in line with Rogers’s argument. Rogers’s
call is an important one, given the way that some of these concerns have
faded in the intervening years; but while she might advocate going beyond
some of Weiser’s considerations, in other instances she is pushing forward
aspects of his own agenda.
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Envisioning the Future

Today, ubicomp research is characterized primarily by a concern with
potential future computational worlds—what we call the “proximate
future” (Bell and Dourish 2007)." This notion of research by future envi-
sionment has been a feature of ubicomp discourse and reasoning since its
earliest days; Weiser’s foundational article (1991) is even titled “The Com-
puter for the 21st Century”—an explicit look toward a possible future.
Rhetorically, Weiser situates the research activities that he describes there
as initial steps on a path of technological development inspired by an
explicit vision of possible future relationships between people, practice,
and technology. Although much of his article depicts a research program
already under way along with some of the early results that it produced,
the dominant theme is the twin challenges of anticipating future trends
and meeting future needs.

Weiser’s article was doubly influential. Not only did it articulate a
research agenda that many have embraced, it also set a rhetorical tone
that many have adopted. The same concern with technological futures
thus continues to feature in the ways in which ubicomp research agendas
are framed, and in which technological advances are motivated and mea-
sured. Ubicomp is essentially defined by its visions of a technological
future. Often, this is taken directly from Weiser's own work; Weiser'’s
foundational articles are cited at every annual Ubiquitous Computing
conference (which began in 2001, a decade after the original publication),
sometimes by as many as 40 percent of the papers.” Even in cases in
which Weiser’s own vision is not a driving factor, the idea that ubicomp
research is exploring prototypes of tomorrow’s everyday technology and
experience is a pervasive one.

Whether we look at this from the perspective of the late 1980s, when
the dominant vision of ubicomp was being formulated, or in 2010, as we
write this, what we want to keep sharply in focus the relationship between
ubicomp research and technological practice. Clearly, to the extent that
ubicomp was a visionary proposal when first articulated, it told a story of

1. We are inspired by Memory Practices in the Sciences (Bowker 2006, 33), which
contrasts the proximate future (social time) with deep reality (natural time).

2. The rate for 2001 was 40 percent. Between 2002 and 2006, the rate varied between
17 and 27 percent. In 2007 and 2008, the rates were 7 and 10 percent, respectively—
a lower but still remarkable number of papers to ground themselves in a single vision
more than fifteen years later.
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an as-yet-unattainable technological future, but that story is one firmly
rooted in its own times. Such visions, after all, are interesting not just for
what they say about the future but also for what they say about the present.
This seems to be particularly the case when it comes to normative social
relationships. Visions of the future, such as those of the World'’s Fair (Rydell
1993), Disney’s Tomorrowland (Bukatman 1991), or most popular science
fiction (Dourish and Bell forthcoming; Penley 1997) have provided a useful
analytic lens for considering how the problems of today are perceived,
framed, and understood. Yet when we adopt a contemporary perspective,
we see a different relationship between research and practice at work. Many
aspects of the original ubicomp research vision are mundane realities for
people throughout the world; what was once research imaginary is now
commonplace and unremarkable. The interplay between research and
practice is a troublesome one, since a field that is successful runs the risk
of becoming irrelevant. What this opens up as a topic of inquiry, then, is
how new futures get to be imagined and incorporated into a research
agenda such as ubicomp, and what kind of work has to be done to mark
out past triumphs, current problems, and future opportunities.

In this chapter, we are concerned with the balance between past,
present, and future embedded in conventional discourses about ubicomp.
We are particularly interested in the central conundrum posed by the fact
that Weiser’s vision of the future is by this point not only an old one but
also an extremely North American one. The role of technology in everyday
life is, in the early twenty-first century, already quite different than it
was when Weiser wrote in the late 1980s; among other things, it is now
explicitly acknowledged to have remarkable cultural variation. As we
noted, PARC famously pursued a policy of time-machine research, devot-
ing its considerable financial and intellectual resources to creating simul-
taneous prototypes and simulations of future computing environments;
at this stage in the game, though, conventional computing platforms have
vastly outstripped even the “futuristic” environment that Weiser’s labora-
tory was capable of building. Yet his original framing of the ubicomp
vision still occupies an important place in much of the discourse of
ubicomp research. And while it is tempting to speculate on the role that
his early death has played in the durability of the ubicomp vision, the
questions we want to ask instead are as follows: First, how should we
understand the relationship between ubicomp’s envisioned future and our
everyday present? Second, what influence does this have on contemporary
ubicomp research? Third, what motivates and explains the remarkable
persistence as well as centrality of Weiser’s vision? In seeking to answer
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these questions, we have arrived at three framing points that run through
both this chapter and the book.

First, the centrality of ubicomp’s proximate future continually places its
achievements out of reach, while at the same time blinding us to current
practice. By concentrating on the future just around the corner, ubicomp
renders contemporary practice (outside research sites and “living labs”) by
definition irrelevant or at the least already outmoded. Arguably, however,
ubicomp is already here; it simply has not taken the form that we originally
envisaged and continue to conjure in our visions of tomorrow. We draw
on two holistic case studies in this chapter to substantiate this point. In
sharp contrast to Weiser’s Sal scenario, these short illustrations, focusing
on Singapore and South Korea, are grounded in current lived realities,
accounting for government regulations, economic, political, and historical
forces, and cultural practices. Singapore and South Korea offer examples
of strongly technologically oriented nation-states, geographically and
culturally removed from Weiser’s ubicomp mythology.

Second, the framing of ubicomp as something yet to be achieved allows
researchers and technologists to absolve themselves of responsibilities for
the present; the problems of ubicomp are framed as implementation issues
that are essentially someone else’s problem, to be cleaned up afterward as
part of the broad march of technology or to be solved by savant children
(Facer and Furlong 2001; Facer et al. 2003). The future framing allows us
to assume that certain problems will simply disappear of their own accord;
questions of usability, regulation, resistance, adoption barriers, sociotech-
nical backlashes, and other concerns are erased. By looking at case studies
from countries in which the vision of ubicomp has played out differently
than Weiser foresaw, we draw attention to the complex settings within
which ubicomp is always already embedded.

Third, the seamlessly interconnected world of future scenarios is at best
a misleading vision and at worst a downright dangerous one. In many parts
of the world, cultural and social practices privilege disconnection, seams,
and discrete distinct realms of activity and action (Bell 2006a; Jungnickel
and Bell 2008). Industry and government too benefit from noninteroper-
ability around telecommunications and broadcast standards, not to
mention content regulation and protection. While homogeneity and an
erasure of differentiation is a common feature of future environments, the
practice is inevitably considerably messier, and perhaps dealing with
the messiness of everyday life should be a central element of ubicomp’s
research agenda. We illustrate the work involved in continually producing
alignments between technological opportunities and social realities.
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The Problem of the Proximate Future

The dominant tense of ubicomp writing is that of the proximate future.
That is, motivations and frames are often written not merely in the future
tense, describing events and settings to come, but portray a proximate
future, one just around the corner. The proximate future is invoked in
observations that “Internet adoption levels will shortly reach . . . ,” “We
are entering a period when . . . ,” “New technological opportunities are
emerging that . . . ,” or “Mobile phones are becoming the dominant form
of. . . .” A brief perusal of the proceedings of recent relevant conferences
affirms the pervasive sense of the proximate future; of the 108 papers
comprising the annual International Conference on Ubiquitous Comput-
ing proceedings between 2001 and 2008, almost 40 percent are oriented
toward a proximate (and inevitable) technological future (e.g., from only
the 2004 proceedings, Beckman, Consolvo, and LaMarca 2004; Borriello
et al. 2004; Hull, Clayton, and Melamed 2004; Kindberg, Sellen, and
Geelhoed 2004; Masui, Tsukada, and Siio 2004; Patel and Abowd 2004;
Truong, Huang, and Abowd 2004; Vermuri et al. 2004).

It may be that subsequent ubicomp writing has adopted not only
Weiser’s technological vision but aspects of his formulation of how this
vision will come to pass too. Certainly, this collective envisioning of a
future saturated with technology has been a defining characteristic of
ubicomp research. What is perhaps most interesting is that ubicomp
research has generally shared not only in the notion of a technology-
saturated future but also in the designations of what sorts of technologies
in particular will saturate our future. In other words, these collective
avowals of future potentialities are ways in which current activities are tied
to the selfsame agenda that Weiser set out in the late 1980s. Citations to
Weiser’s article are in fact frequently phrased not so much as a “look back-
ward” but rather as a collective “look forward”; that is, instead of saying
“back in 1991, we thought that . . . ,” they say “Just as Weiser suggested
in 1991, we are soon to enter a world where. . . .”

Bruno Latour (1987) and others in the sociology of science have talked
about the pragmatics of citation practice, noting that citing the ways in
which one’s own work depends on prior results and writings not only
acknowledges intellectual debts but also builds defensible positions by
aligning research with existing paradigms and traditions, and by enrolling
others as tacit supporters of one’s approach. Beyond the ways in which
citation builds intellectual networks, however, it is worth stopping for
a moment to think about the time dilations involved here. Weiser
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formulated his vision of ubicomp in the late 1980s (Weiser, Gold, and
Brown 1999); although the Scientific American article was published in
1991, the ubicomp project was already well under way by that point, and
indeed the 1991 article is not only a compelling vision of the future but
also a progress report on the project of realizing it (complete with photo-
graphs of devices that had already been designed and built and reports on
their use). Yet the invocation of Weiser’s vision as one that we share and
continue to prosecute neglects the significant difference between then and
now along with the changing technosocial contexts.

So, for example, in 1989, when the ubicomp research agenda was being
formulated at Xerox PARC, Intel introduced the 486DX processor, running
at 25 megahertz (MHz). Apple introduced the Mac Ilci, based on a 25-MHz
MC68030 processor. It had yet to release a PowerBook laptop, but Apple
also debuted its 16-pound, 16-MHz Macintosh Portable in 1989. In that
same year, Sun introduced the Sparcstation-1, running at 20 MHz and with
a maximum memory capacity of 64 MHz. From a contemporary perspec-
tive, these would be poor “specs” for a portable MP3 player, never mind a
scientific workstation. The figures for the telecommunications market are
equally salutary. The first U.S. cellular telephony service had begun in
1983; by 1988, there were approximately 1.6 million U.S. subscribers. In
Europe, the (now-dominant) global system for mobile (GSM) communica-
tion standard for mobile telephony was not demonstrated until 1991 (with
the first network operator becoming active in 1992). In Japan, prior to
government deregulation of mobile telephony, an average consumer could
expect to pay $700 USD to sign up for service and another $300 per month
in basic fees (Weinberg 1996).

In other words, today’s technological landscape is radically different
than that of the late 1980s when Weiser was outlining the ubicomp vision.
It is a surprising idea that in the early twenty-first century, we are postulat-
ing much the same proximate future vision of ubicomp that motivated
Weiser. Given that the last twenty years have seen such dramatic transfor-
mations of technological infrastructure worldwide, and that Moore’s law
suggests an eight-thousand-fold increase in computational performance,
two questions immediately present themselves. First, why is our vision of
the future still the same as Weiser’s, and second, why has it not yet come
to pass? Two possibilities present themselves.

The first possibility is that the ubicomp vision can never come to pass.
The proximate future is a future infinitely postponed; when we are con-
tinually about to enter a new age, when we are continually anticipating
what happens next, and when our attention is continually directed over
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the horizon, then by definition ubicomp is never about the here and now.
Indeed, within this particular model of a technological future, it is hard to
imagine how we could ever as a community say, “There. It is done.”

The second possibility is that ubicomp already has come to pass. Clearly,
few of us live in anything resembling Sal’s world, and certainly not as
described in the scenario outlined in Weiser’s paper. But perhaps ubicomp
is already here, somewhere in the world, and it has simply taken a dif-
ferent form than had been envisioned. Arguably, and as we will explore
at more length below, our contemporary world—in which mobile com-
putation and telephony are not just central aspects of Western commercial
endeavors but also facets of everyday life in a range of different countries
and cultures—is already one of ubicomp, albeit in unexpected forms.

These two possibilities are not in fact distinct options but rather two
aspects of the same observation: that the vision of the future originally
proposed by Weiser, and still motivating much research in ubicomp, is
firmly entrenched in its own particular moments, locations, and cultural
contexts—a vision as much of the past as of the future. From this perspec-
tive, the future that ubicomp has been attempting to build is not our
own future; it is the 1989’s future, or yesterday’s tomorrows (Bell and
Dourish 2007). Weiser envisioned the computer for the twenty-first
century. Having entered that time period, what we should perhaps attend
to is the computer of now.

Ubicomp Is Really about Messiness

In 1991, and in the intervening years until his death in 1999, Weiser and
his colleague Brown made much of the notions of calm computing and
“calm technology” (Weiser 1991; Weiser and Brown 1997). Although these
concepts accompanied the vision of ubicomp and were frequently paired
with it in publication, they have not had the same enduring legacy. It is
nonetheless an interesting thread at which to pull. For in our collective
vision of ubicomp’s proximate future, the messiness of our local laboratory
infrastructures (the nests of cables hidden in the dropped ceiling or behind
the closet door; the jumble of Perl, Java, and Python code that precariously
conspire to produce results in demos) is replaced by a clean, gleaming
infrastructure seamlessly providing well-understood services—the epitome
of calm computing. In practice, though, we see that infrastructures are
continually visible and must be consciously attended to in the course of
routine encounters with ubicomp, from the vagaries of network access
to the structure of service billing. The critical property of this messy
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infrastructural regime in the everyday world is that it is most emphatically
not a problem of living on the “bleeding edge,” as it often is for research
labs. Infrastructures remain messy after decades or centuries, as the user of
any transit system from urban subways to international airlines can attest.
The lesson of the real world of ubicomp is that we will always be assem-
bling heterogeneous technologies to achieve individual and collective
effects, and they will almost always be messy.

As we explore in more detail in chapter 5, Susan Leigh Star (1999, 2002)
was an especially prominent advocate of the use of infrastructure as an
analytic lens through which to consider the relationship between human
action and technology. The crux of her approach is to look at infrastructure
as a relational concept; an infrastructure is an infrastructure only from the
perspective of specific peoples and technologies. To us as casual users, the
sewer system is an urban infrastructure, ubiquitously available and uniform
in its operation; to a city engineer, however, exposed to the daily practicali-
ties and pragmatics of wastewater management and treatment, the sewer
is not an infrastructure but rather a site of work, and not uniform but
instead highly localized and variable.

Star’s perspective is particularly instructive here, since in adopting
infrastructure as a site of ethnographic inquiry, she also dispels the myth
of infrastructure as quiescent and stable. Infrastructures must be actively
maintained, and relationships to them must be continually negotiated.
Scott Mainwaring, Michele Chang, and Ken Anderson (2004) provide a
valuable examination of these issues for ubicomp by looking at different
attitudes toward infrastructure and the relationship with infrastructure
as itself a cultural production. So, for example, among their subjects, the
rejection of infrastructure (be it commercial or technological) is itself a
marker of certain forms of social life and even a way in which interper-
sonal relationships are managed (e.g., through a concern with “authen-
ticity” in everyday life and interaction). Malcolm McCullough (2004)
similarly explores the structure of everyday space as a confluence of
infrastructural arrangements that overlap to produce effects that reach
beyond each.

To put it another way, infrastructures are always already messy. The
messiness that we experience in laboratory ubicomp infrastructures is not
a property of prototype technologies, the bleeding edge, or pragmatic
compromise; messiness is a property of infrastructure itself. Infrastructures
are inherently uneven in their operation and availability. The notion of a
seamless and uniform infrastructure is at best a chimera and at worst, to
draw on an Aboriginal Australian cultural formulation, a moolyewonk—
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a fearsome creature that might be invoked to steer people away from
certain paths, places, or actions.

This messiness is important. Our suggestion that ubiquitous computing
is already here, in the form of densely available computational and com-
munication resources, is sometimes met with an objection that these
technologies remain less than ubiquitous in the sense that Weiser sug-
gested. Mobile telephony, after all, offers widespread coverage, but is
neither truly ubiquitous nor truly seamless; incompatible standards, spotty
regional coverage, and so forth, seem like obstacles that we must still
overcome before the ubicomp vision can be realized. But postulating a
seamless infrastructure is a strategy whereby the messy present can be
ignored, although infrastructure is always unevenly distributed, always
messy. An indefinitely postponed ubicomp future is one that need never
take account of this complexity. Consider some examples.

Jojada Verrips and Birgit Meyer (2001) describe the complex networks
of support and practice necessary to maintain cars in Ghana. Most vehicles
on the road there were not designed for sub-Saharan Africa but rather are
second- or thirdhand automobiles imported from Europe and pressed into
new life. Verrips and Meyer’s discussions of the travails of keeping a car
on the road are framed by the radical departure from the European models
of cars as commodity items and elements in a network of technological
standardization. Initially surprised (indeed appalled) by the practices of
customization, jury-rigging, and makeshift maintenance that are pervasive
in Ghana, Verrips and Meyer gradually uncover an alternative infrastruc-
ture uniquely adapted to local needs and the problems of maintaining an
engineering artifact outside its natural environment. The same vehicle,
moved from Europe to Africa, is embedded in a dramatically different
infrastructure as well as web of social values associated with mobility, reuse,
exchange, commodification, craft, and so on.

In their work on information infrastructures, Geoffrey Bowker and Star
(1999) discuss the International Classification of Diseases (ICD), a common
infrastructure for the collection and comparison of mortality statistics
worldwide. Like other boundary objects (Star and Griesemer 1989), though,
the ICD is less a stable platform on which everyone can stand and more
a means by which different interests, groups, concerns, and activities can
be brought into temporary alignment. What seems like a straightforward
process—the categorization of causes of death—is rife with complications,
especially because of the uses to which the information will be put later.
For example, consider the difficulties faced by AIDS researchers. AIDS
deaths are typically the direct result of other infections that a patient
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suffers because of immune deficiency. Yet before a category allowed physi-
cians to record death by AIDS, the condition was essentially “invisible” in
the medical statistics, making it extremely difficult to mobilize support for
research funding. Similarly, the different purposes to which the statistics,
once gathered, might be put—such as public health actions, regulation of
industries, allocation of resources, and more—result in a host of different
pressures that shape the information infrastructure. Here the ICD’s uniform
structure hides the messiness of the practice beneath. For instance, the ICD
coordinates multiple different interests including the needs of medical
practitioners, legislators and regulatory agencies, researchers and funding
agencies, pharmaceutical companies, and so forth. Furthermore, it is put
to work in different ways in different parts of the world, reflecting not only
different power relationships but also different cultural interpretations of
disease.

A significant infrastructure issue for ubicomp endeavors is the problem
of power—not MIPS per watt or even Foucauldian curbs on agency, but
the electric supply that keeps our electronic world (quite literally) humming.
World travelers are already familiar with the problems of varying voltage,
frequency, and socket shapes, yet these forms of variability mask a more
complex reality where, for example, in many parts of the developing world,
the dominant infrastructure for power is based on car and truck batteries.
It is not simply that these are improvised replacements for the “natural”
arrangement of power distribution available in the West but rather as an
alternative, indigenously appropriate, and thoroughly invisible infrastruc-
ture for power generation, albeit one quite radically different from our
own. Ironically, current developments in what is known as “distributed
generation” in the developed world (incorporating solar cells, fuel cells,
and microturbine generators into a complex infrastructure in which pro-
duction and consumption are more evenly distributed through the grid)
are moving Western power infrastructures in directions closer, in some
ways, to those we might see in the developing world.

Infrastructures, be they networks of car mechanics, medical categories,
or power sources, are therefore never seamless in the ways in which they
are put to work. They are sites of negotiation and contest, compromise
and coordination, approximation and partial agreement. They are unevenly
distributed and unevenly available. They are continually in flux and
brought into local stability only through active engagement and coordina-
tion. Infrastructure itself is a relational property; it describes a relationship
between technology, people, and practice. In this environment, then,
thinking of infrastructure as stable, uniform, seamless, and universally
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available is clearly problematic. It is not merely a dream of a world not
yet realized; it is a dream of a world that could never be realized.

Alternate Visions of Ubicomp

What might ubicomp already look like? With a few notable exceptions
(e.g., Griswold et al. 2004; Bardram et al. 2006; Hayes et al. 2008), the
available accounts of ubiquitous computing tend to be bounded, tempo-
rary deployments of hacked devices or nonscalable applications with target
populations, and even studies of computing in daily life beyond the decep-
tively familiar test environments of the United States and Europe are
remarkably rare in ubicomp research publications. Given the increasingly
wide range of spaces and places richly populated with wireless and embed-
ded technologies, there would seem to be a growing range of examples of
ubicomp. Perhaps the challenge is that we do not recognize ubicomp when
we see it, as mentioned earlier; perhaps it is because all the cultural, social,
and political contexts within which technologies have transpired, and the
contexts in which they been imagined, deployed, consumed, and resisted,
are unfamiliar and thus unreadable.

In 2005, the South Korean Home Networking Industries Association
launched a project called the Ubiquitous Dream Hall, in concert with
South Korean governmental agendas around the role of new technologies
in shaping Korean life, scientific discoveries, and economic engines. The
hall itself fits within a long trajectory of smart home/smart office instal-
lations and has much that is familiar. Similarly, in 2008 the website that
accompanies the project cites Weiser and offers glimpses into many facets
of a recognizable ubicomp agenda, in which even the tropes are surpris-
ingly familiar.® Its “digital life” scenarios acknowledge the complications
of the social/work interfaces as well as what we really do in the bathroom
(read newspapers), and there is a dizzying array of smart beds, sensing
doorknobs, intelligent toilet doors, networked gym equipment, and
anthropomorphic cleaning equipment along with the ever-present smart
refrigerator ordering additional cartons of milk. That said, the website
also departs from Weiser’s vision and many of its contemporary instantia-
tions: it lays claim to “ubiquitous” as verb, noun, object, and desired
end-state. It promises a “vivid and emotionally satisfying future”—one

3. The South Korean Home Networking Industries Association’s Ubiquitous Dream
Hall Web site is available at <http://www.ubiquitousdream.or.kr> (accessed April
2008).
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replete with images not often associated with the future, technology, or
ubicomp. On a page called “U-Topia”"—the “u” is for ubiquitous—the
Korean Home Networking Industries Association links ubicomp to sulfur-
crested cockatoos, parrot fish, curly-headed users sitting in noded apart-
ment complexes that spring treelike from an undulating earth/ocean,
satellite stars, an accordion-playing robot, hummingbird cellular phones,
and battery-powered wishing wands (see figure 2.1).

It is probably safe to say that this is not ubicomp as Weiser envisioned
or described it, but if we allow that this is indeed a vision of ubicomp,
replete with embedded computation devices, smart and proactive net-
works, sensors and real-time feedback, what else might come into focus
too? Looking beyond Sal’s scenario and other standard visions of digital
futures, we might find monitoring and restricting car traffic, centralized
governmental control and regulation of infrastructure or content, dense
urban environments, the extended collective public living, sensing urina-
tion in elevators, electronic consultations about feng shui, or ambient

|}

Ubiquitous
Dream Hall *

Figure 2.1

An example of wallpaper for the Korean Home Network Industries Association
Ubiquitous Dream Hall website.
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displays of prayer times on a mosque wall. Where else might we see
ubicomp already happening? Cairo, with its freshly deployed Wi-Fi network
set to connect all the local mosques and create a single citywide call to
prayer? Indonesia’s e-mosque project? Singapore’s real-time traffic control
system?

A focus on current practice and the diversity of settings in which
ubicomp is presently being put to work perhaps can help us avoid visions
of ubicomp applications that are, in their own way, as misguided as
1950s’ science fiction’s speculations about twenty-first-century clothing
and gender relations. In other words, by looking outside the research
laboratory, we are looking at ubicomp as it is currently developing rather
than as it is imagined. In these settings, we certainly see concerns with
mobile devices, infrastructures for partial connectivity, and optimizing
applications for devices with restricted input and restricted power. But
we also see that the ubicomp agenda is one that is fundamentally tied
to other important, though neglected, issues such as multigenerational
living, high-density housing, public transit, religious observance, the prac-
ticalities of calling a cab, the politics of domesticity, and the spatialities
of information access—the messiness of everyday practice.

Everyday Ubicomp: Singapore
Located at the tip of the Malay Peninsula, Singapore is a small, prosperous
former British colony with a robust economy, technologically literate pop-
ulation, and reputation for strong government regulation of daily life (Huff
1994; Hui, Kiong, and Ser 1997; Koh and Ooi 2000; Murray and Perera
1996; Rengier 1987). Singapore is a diverse ethnic and cultural mix: more
than 76 percent of Singapore’s 4.5 million residents identify as Chinese,
another 14 percent identify as Malay, slightly over 8 percent as Indian,
and the rest are a mix of expatriates. Most Singaporeans are comfortably
middle class, and the nation enjoys higher than average per capita house-
hold incomes (around US$48,900 per year) along with remarkable rates of
home ownership (94 percent). Singapore is also one of the most wired
countries in the world (Yew 2000), with a vast majority of homes con-
nected to high-speed Internet. It is an example of ubicomp out of the lab,
working. Yet Singaporeans do not appear to think of themselves as living
on a cutting technology edge—cell phones, hot spots, and multimedia
mobile messages are at this point naturalized parts of the local cultural
landscape.

In 1992, six months after Weiser’s article appeared in Scientific American,
the Singaporean National Computer Board (1992) launched IT2000
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Masterplan, the third in a series of ambitious technology road maps for
its island nation-state. To achieve the plan’s goals, the board deemed it
necessary to develop a nationwide information infrastructure. This pro-
posed infrastructure would connect up nearly every home, school, and
workplace in Singapore, creating an “intelligent island” (ibid.). The island
nation-state of Singapore is small—slightly less than 434-square miles, a
landmass only three and half times that of Washington, DC—so making
such a vision real seemed reasonable. As part of the broader IT2000
Masterplan, Singapore One Network for Everyone was launched in 1996,
bringing together a range of public sector agencies to roll out a high-
speed data network test bed across the island, which would in turn
support a host of applications and services designed to enhance not only
Singapore’s economic position globally but also “improve the quality of
life of its citizens” (Choo 1997). This plan was not without its technical
challenges and delays (Ang, Zhou, and Jiang 2003), but it is safe to say
now, a decade later, that the intelligent island vision has been realized.
In 2006, the government launched its next ten-year plan, remaking the
intelligent island as the Intelligent Nation 2015 (iN2015). The website
of the Infocomm Development Authority of Singapore (IDA 2006) offers
this introductory explanation of iN2015 (helpfully pronounced “in 2015”):

In less than ten years, every single person and business in Singapore will find the
world—and everyday life—transformed by technology. iN2015 is the blueprint to
navigate Singapore’s exhilarating transition into a global city, universally recognised
as an enviable synthesis of technology, infrastructure, enterprise and manpower. It
is a living plan that gives every individual and endeavour seamless access to intel-
ligent technology—and with it—the capability to take charge. It is the new freedom
to connect, innovate, personalise and create.

And although the language may hold echoes of a proximate future, what
follows is a series of benchmark achievements and milestones, a clear role
for centralized government, and the (re)setting of agendas.

Statistics tell one story. The IDA (2010a, 2010b), Singapore’s govern-
ment authority tracking information and communication technology
adoptions, puts cell phone uptake at 138 percent and broadband at 157.9
percent. As of May 2010, there were clearly many more cell phones than
people in Singapore, even though only 94 percent of the population owns
a cell phone. In 2009, a total of 83 percent of Singapore’s 1.02 million
households had a computer at home, and all but 1 percent of those house-
holds were connected via some form of high-speed broadband (IDA 2010a,
2010b). Broadband connectivity extends well beyond the boundaries of
the home. Both of Singapore’s mobile phone carriers provide a large
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number of wireless hot spots, and consumers are connecting through these
and the mobile data networks that the carriers also supply. In addition to
these information and communication technologies, Singapore also has
other sorts of ubiquitous technologies, including the world’s first electronic
road-payment system, a blanket closed-circuit-television network, finger-
print-only biometric banking, a computer-driven mass transit system, and
an enviable smart-postal network.

It is not so difficult, then, to make the case that Singapore represents a
kind of ubicomp environment. Indeed during the SARS epidemic in 2003,
the government strategically employed the Internet and cell phone base
as a way to distribute critical information as well as provide cyberalterna-
tives to ongoing social practices, including the festivals around Ching
Ming (also known as tomb sweeping day), which fell during the outbreak.
The Singapore government helped create online shrines for the ancestors
of Singapore’s Chinese community, encouraging them to venerate at home
rather than in Singapore’s many cemeteries and, by doing so, hoping to
cut the risk of the disease’s transmission. In thinking about Singapore as a
ubicomp environment, it is also important to think about what happens
on and around the infrastructures built in accordance with IT2000 and
iN2015 and those that just happened (like the uptake of high-speed broad-
band, total saturation of cell phones, and introduction of new 3G net-
works). What kinds of experiences, services, and applications transpire?
What are people doing, or not doing, in an environment so full of sensing
and smart technologies?

As we noted, almost everyone in Singapore owns a cell phone; it
is unlikely that even those without phones are beyond reach of one.
Phones are utterly pervasive and can be found interwoven into most
aspects of daily life (Bell 2005, 2006b). The two major mobile service
providers offer a wide range of mobile services from feng shui advice
to the weather to home survelliance; they also offer various translation
applications, which makes good sense in a country with four official
languages (Chew and Kramer-Dahl 1999). The mobile nature of cell
phones also creates new opportunities for location-based services. Every-
one in Singapore jokes about the impossibility of hailing a taxi without
a cell phone, for instance. Most public areas in Singapore now have
a location-based numeric code displayed on wall signs allowing one
to send a short message service (SMS) message to a taxi company,
which then dispatches a cab to the location—simple and effective.
Singaporeans send on average more than one billion messages a month
and rely on their phones for everything from basic communication to
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more sophisticated forms of commerce, social interaction, and political
engagement.

There are other ways in which Singapore’s transportation infrastructure
blends different sorts of technological interventions in both the public and
private domains. Again, Singapore’s size is an advantage. The vast majority
of Singapore’s residents use public transport in their daily lives. In fact,
Singapore’s mass rapid transit system serves more than one million pas-
sengers each day in the city’s high-density travel corridors, and many more
people use the bus lines to reach their final destinations. The train system
utilizes smart card ticketing and advanced CCTV to provide seamless and
safe transportation. Although only about 11 percent of the population
owns a car, there is a significant infrastructure for taxis and traffic control
in Singapore. In 1998, Singapore’s Land Transport Authority implemented
the world’s first electronic road pricing system (Menon and Keong 1998;
Menon 2000). Utilizing a dedicated shortwave radio communication
system, unique in-vehicle identification units, smart cards, distributed data
collection points, and a centralized data center, the electronic road pricing
provides Singapore’s drivers with variable pricing schemes for entry into
the central business district during the week. The data are displayed on
large LED boards at major intersections ringing the restricted zone; auto-
mobile drivers make decisions based on the pricing at these transition
points and taxi drivers consult with price-sensitive passengers regarding
the appropriate routes. The tolls are debited directly through a smart card
system. Interestingly, while the system did not result in a boost to the
public transportation system, within the first year there was a noticeable
drop in the number of times any single vehicle entered the restricted zone
on a given day (Menon 2000). Digitally enhanced vehicles, smart toll
booths, and various forms of technological interventions in the mass
transit system all point to an almost-seamless manifestation of ubicomp
in the otherwise-prosaic domain of public transportation.

The development of an intelligent island/nation has not been without
its challenges. For Singaporeans, this ubicomp environment—with its
mobile handsets, pervasive Internet, and smart sensors—has raised ques-
tions about content, surveillance, and control. The regulation of ubicomp
spaces is not often a well-documented subject in the relevant literature,
save through the vectors of privacy and security. Yet the Singapore example
seems to offer some interesting reworkings of the consequences of a wide-
scale deployment and its subsequent accessibility. In late 1996, the
Singaporean Ministry of Information and the Arts announced plans to
filter all Internet use through government proxies to regulate access to
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political, religious, and pornographic content online. Not only were Inter-
net service providers, cybercafes, and websites required to register with
the Broadcast Authority but, adopting an approach similar to that used
in China, the government also blocked access to at least one hundred
sites that it deemed most problematic. Usenet groups were subject to
scrutiny, intervention, and regulation as well (Ang and Nadarajan 1995).
The head of the Singapore Broadcasting Authority was quoted at the time
as saying that the regulation was in the service of national safety: “We
don’t want objectionable material to be easily available. . . . We just want
to keep this part of the Internet within our immediate neighborhood
clean.” What is particularly interesting about these censorship moves
is that many Singaporeans regard them as positive and appropriate
government actions (ibid.; CRC 2003).

Singapore’s censorship regime has been well documented (Heng and
Devan 1992). Its seemingly collaborative nature, clearly articulated prin-
ciples, and relative transparency make it worthy of closer scrutiny, however,
as it has interesting implications in the ubicomp space. In 2003, Singapore
authorities revisited these questions of the Internet’s regulation and control
in their decadal review of censorship in Singapore (CRC 2003). The com-
mittee defined censorship not as a confrontation between regulators and
the regulated but rather asserted that “it is about collaboration to debate
social issues constructively and to help educate members of a society to be
more knowledgeable and sophisticated” (ibid., section 9.4). In his letter to
the chair of the Censorship Review Committee, the minister of informa-
tion, communication, and the arts at the time wrote:

Your committee has succeeded in keeping the report relevant against the backdrop
of our social evolution and changing global landscape. While understanding the
need to fan the creative flames of the new generation and to accommodate the
diversity of views, you were sensitive not to weaken the “glue” that bonds our
society—our core values, our identity, our shared memories, our religious and racial
harmony. Your committee also sees censorship as a shared responsibility, thus your
approach of encouraging participation comprising regulators, industry players, com-
munity and artists in the process. . . . Our common challenge is to achieve a balance
where adults can have wider access, whilst our young are provided with a conducive
environment to develop morally and socially, without compromising the develop-
ment of creativity and social capital. These objectives might be difficult but certainly

Here technology is understood as always and already operating within
a cultural context, and a complicated one at that—the religious, cultural,
and racial heterogeneity of Singaporean society is a constant feature of
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negotiations around the appropriate regulation of technology environ-
ments. This construction of censorship happened in the larger context of
Singapore’s social/cultural regulation of the Internet, in particular when
the National Internet Advisory Committee (NIAC 2004, 1) continued its
charter to promote “the safe and positive use of the internet.” In 2002, the
committee reported ongoing concerns about Internet accessibility via
mobile devices, especially when they negated the value of parental supervi-
sion. While it is possible for parents to put the personal computer in the
communal room at home to supervise their children’s online activities,
such a safety measure is greatly diminished with a mobile Internet (ibid.,
4). This continuing concern with children’s safety in particular prompted
the NIAC to launch a new “cyberwellness” initiative. “In the cyber wellness
vision, users should not only embrace the Internet in their lives, they
should also adopt an attitude of using the Internet for inspiring others and
contributing to the community” (ibid., 7). The committee went on to
suggest that this vision of cyberwellness also incorporates a sense of per-
sonal responsibility—to not spam, to not spread misleading information,
and to verify the accuracy of information gleaned online before acting on
it (ibid., 7). This language and its intent is remarkable. Here, the ubiquity
of the Internet is seen to support collective and community practices, and
individuals are not just satisfying their own desires and needs but instead
operating within a larger cultural framework. Imagining ubicomp as a col-
lective practice as opposed to a set of discrete individual actions is an
important reframing of that technological vision.

Everyday Ubicomp: Korea

If Singapore is an example of collective uses as well as computational
device and sensor ubiquity, then Korea is an instance of infrastructural
ubiquity and of public/private sector cooperation to achieve it. As we
reviewed earlier in this chapter, the Republic of Korea has an explicit
government mandate to create a ubicomp society. With its population of
slightly more than 49 million, Korea routinely ranks as one of the most
connected countries in the world: 84.4 percent of Korea’s 17.3 million
households have computers in them, and almost all of these computers
are connected through some form of high-speed broadband. The average
user spends about fifteen hours per week using that computing, with
eleven of those hours online. Just over 75 percent of the population
reports using the Internet regularly; a staggering 96 percent of Koreans
ages six to twenty report using the Internet regularly—for everything from
email to gaming, social networking, blogging, religion, health and data
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management, and education (NIDA 2004, 2007). Furthermore, according
to the National Internet Development Agency of Korea, 83 percent of
Koreans have their own email addresses—including 85 percent of those
under twenty, 91 percent of those in their twenties, and a remarkable 67
percent of those over sixty—and just under a third of all Koreans who
use the Internet report having more than one email address. In terms of
more recent digital phenomenon, 40 percent of all online Koreans report
managing some kind of blog, with female users outstripping male ones—
including more than 45 percent of those in their teens, more than 68
percent of those in their twenties, 40 percent in their thirties, and a full
9 percent of those over the age of sixty (ibid., 2007). It is safe to say that
the Internet is a ubiquitous technology in Korea.

Korea is also frequently touted as the leading broadband market in the
world. Korean broadband is characterized by high-speed downloading and
a comparable backhaul, creating a digital environment that is both con-
sumptive and participatory. The remarkable level of connectivity is in no
small part facilitated by the nature of Korea’s urban landscape. More than
81 percent of Koreans live in urban areas—indeed slightly more than 20
percent of the country’s population lives in Seoul alone—and most of them
live in high-rise, multifamily, high-density dwellings. These tall, heavily
populated buildings (evoked so beautifully on the Ubiquitous Dream Hall
website as treelike living node points) create a last-mile boon, not available
in U.S. urban sprawl: you only need extend the wire to a building, and
plug the whole building in, rather than wiring house by house. As a result
of readily available and relatively cheap high-speed data connections (in
both directions), Koreans enjoy a wide range of Internet usages at home,
including watching previously shown television programs, robust local-
content virtual worlds and social network sites, health and medical ser-
vices, home banking, stock trading, and even church services streamed to
their home computers. Finally, the Korean government holds Internet
service providers financially responsible for spam and viruses originating
on their networks, helping to drive a different kind of Internet

In addition to this robust home broadband ecosystem, Korea also
happens to be one of the fastest-growing markets for PC Bangs or cyberar-
cades—gaming parlors with between twenty to two hundred machines,
designed to support online gaming. These arcades have flourished even as
Korea’s home-personal-computer uptake has grown. This seemingly topsy-
turvy reality makes sense when you know that Korean homes are consid-
ered to be extremely private domains, often closed even to one’s closest
friends, and that socializing, especially when it comes to gaming, has



38 Chapter 2

nearly always had a space in the public domain and is in fact actively
sought out that way. While 90 percent of Korea’s online population goes
online at home, 25 percent report regularly going online in cybercafes too.
Even those people who have computers at home are also frequently using
computational devices away from those homes. Further eschewing some
of our expectations of technology-usage patterns, of the sixteen million or
so Koreans who make use of some form of mobile Internet access, only 30
percent do so on the move; a full 40 percent report using their mobile
devices to access the Internet while at home (NIDA 2004)—and this in the
days before iPhones and other smart mobile devices that made Internet
access seamless. Interestingly, women are slightly outpacing men in their
consumption of mobile Internet experiences—38 to 34 percent, respec-
tively. Less surprising, Koreans using mobile Internet access skew young:
83 percent of those under twenty report using it at some time, and
this includes everything from surfing the web to engaging in a range of
e-commerce and m-commerce, where the phone is the dominant mode of
payment for online content in any form.

In 2004, against this backdrop of ubiquitous connectivity, devices, and
content, and also a booming middle class (Lett 1998; Nelson 2000), Daeje
Chin, the minister of information and communication and a former senior
executive at Samsung, launched IT839—“The Road to $20,000 GDP/
Capita”—a remarkable technology plan that proposed to transform Korea
into a ubiquitous society within five years (MIC 2004). The ongoing global
financial crisis has impacted this plan, delaying some of its impact, but it
has not changed the focus on the centrality of technological ubiquity in
the Korean governmental imagination. “U-Korea,” as it was quickly dubbed
in the press, was a bold plan that relied on the close ties that already exist
between Korea's government and many large private sector companies
(C. S. Kim 1986; E. M. Kim1997; Koo 1993). Much of the plan’s tenets are
spelled out on the Korean Home Network Industries Association’s website,
whose graphics bear an interesting resemblance to those on the sites for
the Ministry of Information and Communication.

The plan, revisited and revised in 2005 (MIC 2005), takes its name from
eight services (Wireless Broadband, Digital Multimedia Broadcasting, Home
Network, Telematics, RFID, W-CDMA, Terrestrial Digital TC, and VOIP),
three infrastructures (Broadcast Convergence Network, Ubiquitous Sensor
Network, and Next-Generation Internet Protocol), and nine equipment
fields (Next-Generation Mobile Communications, Digital TV, Home
Network, IT System-on-Chip, Wearable PC, Embedded SW, Digital Con-
tents, Telematics, and Intelligent Service Robot). It is designed to boost
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Korea’s production, employment, and exports, ultimately raising the entire
country’s gross domestic product as well as those of all households. In the
press, Chin was quoted as saying that U-Korea meant “a society where all
people can enjoy the benefits of state-of-the-art IT at anywhere and
anytime”; more recently, “happiness” has made a significant appearance
in the rhetoric. It appears to be well understood that the ubiquity to which
Chin refers is a socially experienced one that happens to Korean society,
not just Korean individuals. Indeed, even the metric of IT839’s success is
at a household level—per capita household income will rise, as will the
quality of life for all Koreans. The vision of a technology future, here
explicitly called out as ubicomp, is again manifested at a collective cultural
or societal level.

Designing Ubicomp

For those who approach these topics from outside the core domains of
ubicomp, HCI, or allied disciplines, it is important to note a fundamental
consideration that is central to the ubicomp reseach agenda. Whereas in
many areas it makes sense to talk of a separation between research and
design, in ubicomp and related areas of experimental computer science,
the two practices are much more tightly coupled. Those activities that we
might most think of as research activities—such as experimentation,
empirical investigation, and model and theory building—are in ubicomp
frequently conducted in concert with design practices—identifying needs,
giving form to new objects and responses to meet them, and crafting
objects and systems. Sometimes design is the means for research activities
to be carried out; that is, the process of design is the means by which ideas
are explored and tested. At other times, and perhaps more commonly,
design is seen as the natural end point of research activity; that is, the
kinds of understandings derived from research are evaluated primarily in
terms of the contributions they might make to the production of new
artifacts. To those inside the discipline, this role for research and theorizing
is so taken for granted that it is hard to contemplate or recognize any
alternative (Dourish 2006a).

This attitude is not universal within computer science, but it is cer-
tainly prevalent in engineering and experimentally oriented areas of
systems research such as ubicomp, and it is also the culture of some of
the places where ubicomp arose. The scientists at PARC certainly lived
by the motto “Build what you use, use what you build,” expressing their
commitment to make their research activities take actual form so that
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those experimental systems could be used in everyday settings to under-
stand their implications. Similarly, Philip Agre (1997) documents the
same culture at work in the Artificial Intelligence Laboratory at MIT
(now the Computer Science and Artificial Intelligence Laboratory), where
he conducted his doctoral research, and discusses the ways in which the
engineering discipline as he learned it systematically undermined his
early attempts to understand relevant writings from the social sciences
and humanities. He notes that to an engineer, for instance, any approach
to theoretical and analytic investigation is generally read as specification—
that is, as an attempt to uncover and specify the kinds of mechanisms
that can be implemented in computer systems—an approach often at
odds with the fundamental topic.

It is not simply that design activities play a critical role in ubicomp
research but rather that design, for many, is the end goal toward which
ubicomp research is directed. As such, it is useful to distinguish between
ubicomp as a research agenda—a set of goals and objectives for research
endeavor—and the particular visions of ubicomp embedded in specific
designs. Ubicomp’s linked concerns with research and design sometimes
obscure this, but there is value in maintaining at least an analytic separa-
tion between the two when examining the rhetorical positioning of both
traditional research efforts and design practice. The nature of the hybrid
research/design model means that we often can see design efforts as
attempts not to concretize the outcomes of research but instead to justify,
promote, or initiate them; likewise, it can give rise to systematic misread-
ings of analytic statements whose focus is not design practice overtly—
such as ours here. An account of ubicomp as messy, for example, is not
something that we propose to drive design; rather, we see it is a critical
contextualizing remark for helping to understand the limits and condi-
tions on design along with the nature of the settings into which designed
artifacts and infrastructures are placed.

Toward a Ubicomp of the Present

There are a range of differences between the settings we have been describ-
ing in this chapter and those that more conventionally appear in ubicomp
research, and these may explain the absence of these sorts of accounts as
parts of the ubicomp vision. Perhaps it is that in Singapore computational
technology is both embedded in daily life (e.g., closed-circuit television or
sensors) and carried around (e.g., cell phones), disappearing into the fabric
of everyday life. Perhaps it is that Korea’s infrastructural development
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relied not on the free market but rather on a strong relationship between
the public and private sectors. What this suggests, then, is an alternative
domain of ubicomp research—a ubicomp not of the future but instead of
the present. William Gibson (1999) famously quipped that “the future is
already here; it’s just not very evenly distributed.” We take each compo-
nent of this aphorism as a piece of an alternative research agenda for
ubicomp.

The future is already here. The technological trends that Weiser insight-
fully extrapolated have resulted in radical transformations and reconfigura-
tions of the role of computation in everyday life, just as he anticipated.
Weiser foresaw a world in which computation would be embedded into
our daily worlds—not just physically embedded, but also socially and
procedurally embedded, becoming part and parcel of how we act. It has
not, perhaps, taken the form that he expected, although personal digital
assistants, cell phones, large-scale displays, and digital cameras do bear
family resemblances to the devices that Weiser imagined would come to
populate our society. Nevertheless, the fact that the details are different
should not blind us to the remarkable accuracy of Weiser’s vision. Com-
putation is embedded into the technology and practice of everyday life;
we continually use computational devices without thinking of them as
computational in any way. The desktop computer has not been displaced
but instead augmented.

Interestingly, though, while the technological form of ubicomp differs
only in its details from the model that Weiser anticipated, it is perhaps the
use of ubicomp that would have surprised him. One notable aspect of
Weiser’s article is that as he lays out a vision for a radically different form
of computational experience, the settings into which those devices are to
be deployed and the activities that they are used to support remain largely
unexamined. Weiser’s ubicomp technology is still used primarily in work-
places, relies on large fixed infrastructure investments by commercial enti-
ties, and is directed toward the needs of corporate efficiency. Other
manifestations, like those sketched earlier in this chapter, certainly suggest
the possibilities of domestic and other nonwork settings.

From the perspective of a ubicomp of the present, we can note that
Weiser was entirely correct in one regard: the purposes to which people
would put computational devices are not radically new ones but rather
reflect existing social and cultural practices. However, this did not neces-
sarily take the form that had been anticipated. Computational technolo-
gies are embedded in social structures and cultural scripts of many sorts;
ubicomp technologies prove also to be sites of social engagement,
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generational conflict, domestic regulation, religious practice, state sur-
veillance, civic protest, romantic encounters, office politics, artistic expres-
sion, and more.

What this suggests is that we need a deeper understanding of how social
and cultural practice is carried out in and around emerging information
technologies. If ubicomp is already here, then we need to pay considerably
more attention to just what it is being used to do and its effects. Interest-
ingly, while considerations of the social and cultural elements in ubicomp’s
agenda have traditionally been thought of in terms of social impacts, our
focus in this book is more on technology as a site of social and cultural
production—that is, as an aspect of how social and cultural work are done
as opposed to something that will inevitably transform social practice. It
may be quite the other way around.

The idea that the future is not evenly distributed has traditionally been
taken to note differential access to technologies, the digital divide, and in
particular, the concentration of advanced technological infrastructures
within the research laboratories of universities and corporations. Here, we
read it in three ways: first, as noting the ways in which power relations are
embedded in access to infrastructure; second, as pointing toward the quite
different patterns of technology adoption and use in different cultural set-
tings; and third, as signaling a primary concern with how inherently messy
and uneven infrastructures are encountered and navigated.

For one, drawing on analyses of “time-space compression” such as
that of David Harvey (1989), Doreen Massey (1993) coined the term
“power-geometries” to refer to the ways that spatial arrangements (e.g., the
locations of homes and their proximity to both amenities and sources of
noise and pollution) as well as patterns of access and mobility (e.g., in the
competition for resources between different forms of public and private
transportation) reflect arrangements of power and control. These power
geometries also affect the relationships between spaces and the means by
which those relations are brought about. For instance, reflecting on the
area of London where she lives, Massey comments: “It is (or ought to be)
impossible even to begin thinking about Kilburn High Road without bring-
ing into play half the world and a considerable amount of British imperial-
isthistory” (ibid., 65). Similarly, when we think about ubicomp technologies
and infrastructures, the patterns by which they are introduced into existing
spaces, and the needs around which they are designed and for which they
are harnessed, we are immediately presented with the need to acknowledge
the ways in which technologies both exploit and reproduce a range of
power concentrations and relationships.
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Next, when we see ubicomp as a feature of the present rather than of
the future, then we are forced to contend with it as an inherently hetero-
geneous phenomenon. Standardization and consistency can be imagined
in the future, but a technology of the present is one that operates in a
thoroughly heterogeneous environment. This applies at all levels. Con-
sider, for example, the radically different forms of governmental processes
at work in a comparison between U.S. and Singaporean approaches to
Internet information provision (or even, for that matter, between U.S. and
European approaches to mobile telephony regulation). At the same time,
on a much smaller scale, the interplay of standards for telecommunica-
tions render an apparently “invisible” infrastructure highly visible in terms
of the range of concerns to which its users must be oriented. A technol-
ogy of the present is inherently one that is deployed and operated in a
fragmented world.

Third, and relatedly, focusing on ubicomp in the present as an inher-
ently heterogeneous phenomenon suggests that a significant aspect of its
research agenda should be the ways in which heterogeneity is currently
manifested and managed. We have discussed ubicomp as inherently messy.
So how do people both manage and even exploit this messiness in current
interactions? From an ethnographic perspective, this might take the form
of Star’s (1999) ethnography of infrastructure, using the multiple manifes-
tations of infrastructure as an analytic lens as in, say, Star and Karen
Ruhleder’s (1994) exploration of the infrastructure of scientific collabora-
tion. From a technological perspective, it might take the form of the
seamful design examined by Matthew Chalmers and Areti Galani (2004),
in which the variability of infrastructure and access become a resource for
active engagement.

We seek to engage with these themes throughout this book. Our attempt
is to understand ubicomp in all its delightful messiness and to see how
current ubicomp—in both the everyday world and the contemporary sci-
entific imagination—is socially and culturally constituted. In this chapter,
we outlined the high-level program and provided some broad examples.
We turn next to methodological questions to refine our topic and the ways
to approach it, then in part II follow our broad themes through a range of
more specific topical sites.






3 Making Room for the Social and Cultural

In the previous chapter, we discussed the history and status of ubiquitous
computing (ubicomp) as a research and development endeavor, and also
what opportunities and implications are involved in attempting to
approach it from an interdisciplinary perspective. Clearly, we do not
believe that the story ends when the technology leaves the laboratory—
nor does it start within the bounds of the laboratory in the first place.
We are concerned with its embedding within social and cultural settings,
and what kinds of implications we should draw from the nature of that
embedding.

Most of the book—and in particular part II—is devoted to just that
analysis. Before we begin that, though, it is worth spending some time
exploring what we have in mind when we talk about offering social and
cultural accounts. We are obviously in the broad realm of the social
sciences here, but just what sort of perspective is offered? Are social
accounts and cultural accounts different? What might each look like?
What's cultural, anyway?

It is almost impossible to give universally applicable answers to these
questions because to the extent that they are terms of art in disciplinary
contexts, the “social” and “cultural” both name bodies of work that have
complicated histories, and ones that have played out quite differently in
different places. Throughout this book, we look to anthropology, sociol-
ogy, and ethnography as the significant hubs of the social sciences.

What we want to do in this chapter, by way of preparation, is to outline
the take that we will offer here on the social and cultural. There are some
important differences, both epistemological and methodological, between
our approach and that which is often at work in ubicomp. These differ-
ences concern the nature of the relationship between disciplinary interests
that play out in ubicomp research. To say that we are interested in the
social and cultural aspects of ubicomp, then, is not to say that we are
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interested in what happens when ubicomp moves into the world; rather,
we are interested in how it is already a sociocultural object, both in its
artifacts and practices.

Invoking the term sociocultural is a hedge, but it is one that reflects a
complicated historical entwining of various disciplinary interests. In the
United States, for example, anthropology has traditionally been defined
as a discipline with four major fields or subdisciplines: linguistic anthro-
pology, physical anthropology, archaeology, and cultural anthropology. At
the same time, what is generally thought of as cultural anthropology
in the United States usually falls in the scope of social anthropology in,
say, the United Kingdom. This difference in nomenclature to some extent
reflects the different contexts in which the discipline of anthropology
emerged in those two countries. On the one hand, the social might be
thought of as primarily the domain of sociology while the cultural is
largely that of anthropology; much important and creative work, on the
other hand, has taken place in institutions where these two disciplinary
perspectives interact (such as the University of Chicago), while the emer-
gence in the second half of the twentieth century of cultural studies—itself
something of an umbrella for a variety of academic perspectives—has
troubled anthropology’s claim to define culture as its own particular object
of study.

As a starting point, let’s broadly, provisionally, and problematically
suggest that the academic study of the social focuses on the scales and
structures of social life—the patterns and functioning of social institutions,
the interrelationships between social structures and their evolution, and
questions of the stratification, segregation, and distribution of social
resources, including money, power, influence, and authority. Equally
broadly, provisionally, and problematically, let’s suggest that the academic
study of the cultural concentrates on the social as a symbolic form and on
the ways in which people find these things meaningful—the conditions
under which specific kinds of collective value and significance attend to
the ritual practices of everyday life, the world as we encounter it, and the
ways in which we interact.

This rough-and-ready distinction might help us to understand a little
of the nomenclature on either side of the Atlantic. British anthropology
has frequently concerned itself with social organization, which cannot
be entirely separated from the British colonial enterprise and the way
in which anthropologists were recruited to help understand the social
structures through which colonial governance might operate; at the same
time, in the United States, anthropology arose not least in the context
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of the dwindling numbers of Native Americans, often with a focus on
language and meaning (Stocking 1982, 1991, 1992; Trautmann 1988).
So some affinities with the social and with the cultural are perhaps
rooted in these disciplinary and institutional histories. Sometimes con-
fusingly, British sociology looks surprisingly like cultural anthropology
in the United States, though it clearly has antecedents in profoundly
different intellectual histories and questions and usually finds itself in
dialogue with questions of public policy, social good, and government
regulation.

Across the Atlantic and between these different social science hubs, it
is immediately apparent that the social and cultural cannot be separated.
The structures of social life themselves have meaning, and meaning is a
structural phenomenon, so any principled and absolute separation is
meaningless. Similarly, anthropologists have spent much time investigat-
ing social structure (perhaps most characteristically, patterns of Kinship),
while sociologists from perspectives such as symbolic interactionism
(Bruner 1969) have been deeply concerned with the production of meaning
and signification. So this depiction is too rough-and-ready, accounting
perhaps more for the “center of mass” of each view, while admitting
significant overlap in methods, topics, and concerns.

Fitting in Ethnography

Ethnography has its roots within the discipline of anthropology. As
we flagged a moment ago, anthropology itself has its origins in the
Western expansionism of the nineteenth century. In North America,
this took the form of the “salvage anthropology” of Franz Boas and
his colleagues, documenting the rapidly shrinking cultures of Native
Americans; it was associated elsewhere with colonial encounters between
Europeans and the peoples of South America, Africa, the South Pacific,
and beyond (Stocking 1982, 1985, 1991, 1992, 1995). Ethnography
itself arose in the early twentieth century, spearheaded not least by
Bronislaw Malinowski (1922) in his work on the Trobriand Islands.
The emergence of ethnographic investigation marked a major transition
in the practice of anthropology, emphasizing as it did the need to
understand the member’s point of view. Where anthropology had pre-
viously documented what members of other cultures did, ethnography
argued that through daily participation in everyday life, one could
come to understand what members of those cultures experienced through
their actions. In contrast to surveys and interviews, ethnography
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advocated long-term, immersive fieldwork combining observation with
participation. Ethnographic field research became the hallmark of anthro-
pological inquiry in the following decades, and generating holistic,
culturally specific monographs became a stock in trade and academic
tenure requirement (Knauft 1996; Bohannan and Glazer 1973).

In the second half of the twentieth century, and especially over the last
quarter century, anthropological traditions in the United States, the United
Kingdom, and other key world sites have refined and reworked a set of
critical epistemological concerns around questions of reflexivity, voice,
stance, and standpoint. It is worth noting that in this same period, North
American anthropology developed a complicated relationship to interdis-
ciplinary collaborations—in particular across the social science/science
divide as well as the industry/academy one. Deep mistrust of industry
along with the attendant characterizations of “applied work” (in a non-
nongovernmental organization space) arose out of 1950s-1960s’ relation-
ships between anthropologists and the U.S. defense and state departments
through such collaborations as Project Camelot (Horowitz 1967; Madian
and Oppenheim 1969) and Ruth Benedict’s early The Chrysanthemum and
the Sword (1946).

Ethnography has also migrated into other social sciences, albeit with
different flavors and emphases. The work of the Chicago School sociolo-
gists (Robert Park, Everett Hughes, Herbert Blumer, Anselm Strauss, Howard
Becker, and more) was influential in bringing ethnographic methods into
sociological research. Much of the emblematic work of the Chicago School
had two characteristics. First, it turned its ethnographic attention toward
aspects of U.S. urban life, applying anthropological methods to issues in
locales quite different from those in which Malinowski had developed
his methods. Second, it retained its sense of ethnographic distance between
subject and object through inquiry into subcultures and “outsider” groups
(such as tramps, prostitutes, and gamblers) and odd locations (such as
public toilets and mental institutions). The uptake of ethnographic
methods to study settings and people “closer to home” is arguably a
critical step toward the use of these methods to study technology users.

This is a partial view, and in the course of what is to come, we will have
more to say about both the history of ethnography within anthropology
and its disciplinary considerations, and about the ways in which ethnog-
raphy has been appropriated within ubicomp.' This history, though, sets
a context for understanding how ethnography has been adopted in an
encounter between social science and technological considerations in
ubicomp research and for reflecting on some of the consequences.
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The Social

While the primary sources of energy and investment in research in infor-
mation and communication technology focus on engineering concerns,
the social study of information technology has been a minority but con-
sequential interest for several decades. This work has arisen in different
domains and with different orientations.

One approach has concerned the consequences of technological
advancement on the social settings in which technology is deployed—the
workplace and factory floor, schools, domestic environments, and so on.
Much of this work evinces an interest in the “social impacts” of infor-
mation and communication technologies—the transformations that are
wrought in organizational structure and practice, patterns of communica-
tion, and so forth, in the wake of the arrival of various forms of tech-
nology. Classic accounts include examinations of the ways in which
digital technologies affect power relationships between technicians and
scientists in medical imaging (Barley 1986) or studies of the ways in
which electronic mail revises communication patterns in organizations
(Sproull and Kiesler 1991).

The social impacts perspective reaches beyond simply the ways in
which applications are adopted; it encompasses, too, the underlying con-
straints that technologies introduce. Take the Internet as an example, and
in particular the technical protocols that govern how data traffic flows
from host to host and network segment to network segment. A social
impacts account of the Internet protocols would perhaps give us some
insight into the ways in which social phenomena organize themselves
around the features of this protocol. For instance, certain features of the
mechanisms for the allocation of network addresses (“IP addresses”) make
it easier for large organizations to host content than for individuals to do
so because most strategies for hosting content require the allocation of

1. In this same period, anthropologists initiated more earnest ethnographic inqui-
ries into sites where ubicomp researchers worked and their research agendas were
being set. Science and technology studies started to make ethnographic inquiries
around the edges of ubicomp with works by Julian Orr (1996), Stefan Helmreich
(1998), and perhaps even Sharon Traweek (1988). Within ubicomp, given its histori-
cal connections to domains such as HCI, one significant strand of ethnographic
work has been ethnomethodological in orientation—often quite dogmatically so
(e.g., Crabtree et al. 2009)—and so largely disconnected from the questions we
address here.
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fixed Internet addresses to information resources, and static addresses are
allocated in large blocks that are useful primarily to organizations and
larger institutions. Individual subscribers are more likely to use smaller
numbers of addresses (having just one or two computers) and so are more
likely to be allocated addresses dynamically from a pool reserved by a
service provider. This is a more efficient way to populate the address
space, but it means that in the absence of other compensatory mecha-
nisms it is more difficult for individual subscribers to host servers and
provide information at known locations in the system.

A naive orientation toward social impacts, though, frames the relation-
ship between the social and technical too narrowly. We should be wary
of approaches that take information technology as a given and society
as a passive recipient (or impact site) of technology that arises indepen-
dently and inevitably. Most especially, it is important to avoid the perils
of what Rob Kling and his colleagues (2000) refer to as the “layer cake”
model of the relationship between technology and society, in which social
phenomena play out independently of and layered on top of a predefined
technological substrate.

We can return to the example of Internet addressing to illustrate this.
When we study the social impacts, we take the technology as it exists and
ask, “What are the consequences?” But what this misses is the social
context within which the technology was designed and produced in the
first place. What of the context in which the Internet protocols were devel-
oped? The Internet protocols were developed in the military and academic
research community of the 1970s and early 1980s. The driving motivation
for the Internet (then ARPANET) was access to large-scale computer
resources at a national level, with a military interest in the resilience of
command-and-control infrastructures to attack. As a result, a series of
assumptions worked their way into the protocol design: that computers
were rare and expensive devices owned by large institutions with the
resources to employ people to manage them, that the network changed
relatively slowly and computer systems did not move around, that people
also would be found at relatively stable and fixed points in the network,
and that the topology of the network was generally stable. The protocols
that emerged were ones that reflected these assumptions. They provided
for addressing and routing in relatively stable environments, in which the
primary problem was to route information between organizations rather
than among individuals.

Here, we have a different perspective—one that focuses less on the ways
in which technology may have impacts on society and more on the ways
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in which society, both its structures and assumptions, has an impact
on technology. This alternative point of view—the “social shaping” of
technology—recognizes that technologies in general (and information
technologies in particular, in our case) are the outcomes of social action.
They are generated by people operating in social contexts (of all different
sorts) and at particular historical moments, all of which shape the imagina-
tion of what needs technology might meet and in what settings it might
be employed.

The Cultural

As suggested earlier, to the extent that it makes sense to distinguish between
the social and cultural (and that is only a limited extent), the concept of
culture that we discuss here is largely a semiotic one, concerned with the
ways in which we find meaning in the world. Clifford Geertz (1973, 5)
provided perhaps one of the most classic descriptions of this symbolic
account of culture:

The concept of culture I espouse . . . is essentially a semiotic one. Believing, with Max
Weber, that man is an animal suspended in webs of significance he himself has spun,
I take culture to be those webs, and the analysis of it to be therefore not an experi-
mental science in search of law but an interpretative one in search of meaning.

The concept of culture, what it means, how it is used, and in what
contexts it might be deployed is by no means cut-and-dried, and even
within anthropology it has been the topic of repeated—and not entirely
conclusive—debate (e.g., Kluckhohn and Kelly 1945; Kroeber and Kluck-
hohn 1952; Keesing 1974). Some of this discussion is essentially recapitu-
lated in terms of how the concept has been used by technologists. As
designers of information technology have increasingly come to recognize
its significance to their concerns, questions of culture have manifested
themselves in the technological research literature (e.g., Kayan, Fussell,
and Setlock 2006; Marcus 2001; Massey et al. 2001; Setlock, Fussell, and
Neuwirth 2001). Yet different approaches manifest different interpretations
of culture as an analytic category. We will make a distinction between two
here: a taxonomic account, and a generative account.

The taxonomic account of culture is one in which culture is deployed as
a means to categorize people, groups, behaviors, attitudes, and beliefs (Boas
1940). This taxonomic account lies at the heart of attempts to identity the
consequences of “cultural difference” as a consideration in the uptake
and use of technologies, and hence to design for different cultural
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settings. What is important in this account is the ways in which cultural set-
tings can be enumerated, differentiated, and then analyzed in terms of their
properties. So in this model, one might distinguish between British and U.S.
culture, northern and southern European culture, Asian and Latin, and so
forth. One might then discuss how values such as thriftiness, modesty, gen-
erosity, friendliness, independence, respectfulness, diligence, stoicism, and
so on, are differently valued, ordered, and expressed in these different
cultural settings. This approach still finds currency in the work of people
such as Gerd Hofstede (2001), whose model of five dimensions of culture is
routinely recommended as an analytic tool for making sense of, and thus
better managing, cross-cultural organizations and institutions.

This account of culture is one that we might associate with anthropol-
ogy, particularly that of the early twentieth century, during which time,
under the broad label of “area studies,” anthropologists and others worked
to catalog systematically the breadth of human cultural experience as well
as to understand the parameters of cultural diversity. Researchers became
area specialists, expected to be able about to talk about cultural patterns
and practices in their designated area to a high degree of specificity. Over
time, however, and especially given the rise of semiotic perspectives on
culture such as that expressed by Geertz, this approach began to founder
on a number of key problems.

The first problem is, Where should the boundaries between cultural
regions be drawn, and how sharply? Do we follow the boundaries of
nation-states, and if so, what do we do about the fact that these are often
relatively recent inventions (and still frequently in flux)? Do we instead
draw on patterns of religious observance or language use as ways to distin-
guish between cultural groups? What is more, even when those boundaries
are drawn, how do we handle the inevitable traffic in culture across bound-
aries and divisions, however they are drawn? Borderlands of all kinds, even
those rigorously policed, are inevitably sites of hybrid cultural practice. If
one were to distinguish between Thai and Burmese culture, Russian and
Chinese culture, or Eastern European and Scandinavian culture, what can
be said about those places where those come together? The taxonomic
account of culture is central to a search for essences, and yet to distill cul-
tural practice down to a mix of such essences is a deeply problematic task.

The second problem is, How is this to be understood in an increasingly
visibly interconnected world? Today we might think in terms of cheap air
travel and the reach of global media, but trade and exploration have long
put peoples in touch with each other, resulting in complex cultural hybrids
of all sorts—from Aboriginal Australians whose language includes
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loanwords in Arabic (through their contact with Afghanis who came to
Australia as camel drivers [Ganter, Martinez, and Lee 2006]), to the linguis-
tic and cultural remnants of Viking exploration throughout the North
Atlantic region. Questions of cultural “purity” and “authenticity” are prob-
lematic here, and deeply perspectival too; Americans who lament the
“cultural imperialism” of McDonald’s opening in Beijing speak at the same
time of the cosmopolitanism associated with Chinese restaurants in
Georgia (Lu and Fine 1995), while newly minted middle-class Chinese
twenty-somethings take their dates to those selfsame McDonald’s in Beijing
and Shanghai, attracted by all that auspicious red and gold coloring
(Robison and Goodman 1996).

The third problem is, When we start to think of culture as a semiotic
system, we are forced to recognize that each of us pulls from many cultural
systems in order to understand our worlds. Yes, perhaps our national origin
is associated with some cultural values that our daily lives express; but so
are our religious affiliations, professional training, gender, socioeconomic
status, and biographical experiences. The university professor, physician,
and rabbi are each enmeshed in Geertz’s “webs of significance” that give
their worlds meaning, much in the same ways as the Scot, Australian, or
Hmong.

Problems such as these lead us to a different view of what culture might
be as an analytic category. This alternative to the taxonomic view is one
we call the generative view, in which we think of culture as generative or
productive of everyday experience—that is, we encounter the world
through cultural lenses, which bring it into focus in particular ways while
also rendering it meaningful and accountable to us. These lenses frame
what we see, and how we see and understand it.

As an example, take a generative cultural reading of personhood. From
a Western perspective, personhood is a given; it is a natural truth. It is
certainly something we are born with; we have distinct and clear individual
identities. Within other cultural frames of reference, though, personhood
arises out of a complicated negotiation of ritual and profane activities, and
indeed sometimes the notion of a strongly individuated personhood is
neither a desirable end state nor a recognized trajectory. Writing about the
Hagan, who make their homes in Papau New Guinea, Marilyn Strathern
(1988) suggests that personhood in the Melanesian context exists only in
and through relationships with others—one is not a person first, as might
be true in the Enlightenment tradition; instead, one is a person only by
virtue of one’s positioning in a nexus of social relatedness. For the Sambia,
who also make their homes in the eastern highlands of Papau New Guinea,
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achieving personhood is not just relational but also involves the actions
of many others. For young Sambia men, achieving recognizable person-
hood involves all of the village’s males making real and ritual sacrifices—
personhood is not achieved solely through one’s own actions; others are
also implicated (Herdt 1994).

The generative account, as we have laid it out here, suggests that when
we think about culture, we might want to concentrate not so much on a
set of values and properties but more on how culture instead operates and
is enacted in everyday practice. Our focus is not on culture as an object
but on cultural practice as both active and performative. This active rather
than passive approach is, similarly, an approach to culture that has been
important in certain aspects of cultural studies that are particularly relevant
to our concerns in this book.

The Cultural in Cultural Studies

We turn to cultural studies in order to carry these ideas forward in two
ways: first, in terms of the continuing elaboration of what the topic and
investigation of culture might be; and second, to further examine the idea
of culture as an active process of meaning making.

As a discipline, cultural studies traces its origins to the work of the
Frankfurt School, a group of influential neo-Marxist thinkers at the Insti-
tute of Social Research at the University of Frankfurt (Martin 1996; Wig-
gershaus 1995). The Frankfurt School’s interests were by no means restricted
to cultural matters, but they were a significant element of its reassessment
of the foundations of Marxist thought for the mid-twentieth century. In
particular, one component of classical Marxism that the Frankfurt school
rejected was the distinction between the base and superstructure in Marxist
theory along with its consequences.

For Karl Marx (1859/1977), this distinction was an account of the
primal role of economic and material conditions in politics and society.
The base, in Marx’s thinking, is the level of economic and material activ-
ity, out of which flow all the consequences for the superstructure, which
includes political and legal frameworks, cultural practice, and ideology.
The relationship between the base and superstructure in classical Marxism
expresses the role of economic and material productive forces as the
fundamental conditions for society. Writers such as Max Horkheimer,
Theodor W. Adorno, and Walter Benjamin, however, revised this relation-
ship in order to place greater emphasis on the political role of cultural
products, especially the emerging mass media. They were specifically
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concerned with the ways in which mass media might be used to promote
hegemonic values and dismantle the conditions that lead to the emer-
gence of a revolutionary political consciousness. The Frankfurt School
turned its attention to the study of mass media, but it did so in a manner
that was largely concerned with the critique of mass media as a tool of
political repression.

Among the various sites that gave rise to contemporary cultural studies
was an influential group of thinkers at the Center for Contemporary Cul-
tural Studies (1964-2002) at the University of Birmingham in the United
Kingdom, among them Raymond Williams, Stuart Hall, and Dick Hebdige
(Turner 2002; Webster 2004). Like Adorno and his colleagues in Frankfurt,
the Birmingham group was concerned with the study of culture as mani-
fested in mass media, and again like Adorno and his colleagues, it studied
this in a neo-Marxist tradition, albeit one that drew more heavily on
Antonio Gramsci’s examination of hegemony and ideology. Where the
Birmingham School’s work diverged significantly from that of its predeces-
sors, though, was in the active role that it ascribed to consumers of mass
media. Where Adorno and others had seen people as the passive recipients
of the messages and values encoded in the products of the culture industry,
the Birmingham School and its successors (particularly in the United
States) argued that audiences are not entirely passive but rather actively
appropriate and reinterpret the media products that they consume.

This happens on multiple levels and takes multiple forms. Certainly, we
can see this sort of cultural appropriation by audiences at work in studies
of fan communities, which frequently produce derivative works (including
fan fiction and videos) that reinterpret, often radically, the motives, values,
and meanings of the characters and plots on offer (Jenkins 1992).

More subtly, we may see audiences as “authors” of the emergent meaning
of cultural products in those cases where minor characters are celebrated
and turned into the central figures—to which the producers of media must
then respond. (For instance, while Inspector Clouseau turned out to be the
main character of the Pink Panther movies, the original producers imag-
ined jewel thief Sir Charles Lytton to be the protagonist. On television,
consider the case of “breakout characters” such as Arthur “The Fonz” Fon-
zarelli on Happy Days, Steve Urkel on Family Matters, and Angel on Buffy
the Vampire Slayer. The first two began as minor characters but were ele-
vated to central narrative positions on the basis of audience response, and
the last moved away to Los Angeles as the central character of his epony-
mous spin-off, which ran for an additional season after the final closure
of Sunnydale’s Hellmouth.)
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Less instrumentally but more pervasively still, this perspective contends,
audiences continually juxtapose, appropriate, and interpret the images,
situations, and characters of mass media products and play an active role
in the production of the cultural meaning that these media products hold.
The relationship between production and consumption is troubled by this
relationship, but even more so is the division between active and passive
roles in media production.

These considerations are relevant in the world of digital media, espe-
cially given the interests in “user-generated content” associated with Web
2.0 and related topics at the time of this writing. Many commentators
have asserted that technologies such as blogs and sites such as the video-
sharing service YouTube represent the progression of this trend, celebrating
end users as content creators even more explicitly than in the terms of
the cultural studies of mass media (Benkler 2006; Shirky 2008). That said,
the Frankfurt School critiques remain important for any account of the
political economy of new media; blogs may provide an alternative form
of “citizen journalism,” but they do so in the context of a twenty-four-
hour news cycle whose overall properties and topics are shaped in dialogue
with CNN and Fox News. Marx commented that men make history, but
not in circumstances of their own choosing; much the same can be said
of digital media.

Culture and Technology

Geertz (1973, 448) once described culture as “stories we tell ourselves about
ourselves.” In their study of the Internet in Trinidad, Daniel Miller and
Don Slater (2000, 11) invoke this image when they talk of the Internet
providing people with resources that help them “deliver on pledges they
have already made to themselves about themselves.” Miller and Slater’s
study gives us some alternative ways to think about the relationship
between technology and cultural practice, and therefore what a cultural
account of information technology might be.

Their account is rich and multifaceted, but a central element focuses on
how the Internet is implicated in the production of Trinidadian (“Trini”)
identity, particularly in the context of contemporary transnationalism. In
the spirit of George Marcus’s multi-sited ethnography (1995), Miller and
Slater observe that the island can by no means geographically contain
present-day Trini culture. Economic conditions force people overseas, espe-
cially to New York and London, where earning opportunities are better so
that people can send money home to their dependents. The challenge that
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this poses to “pledges made to themselves about themselves” is that much
of Trini identity is built around the notion of relaxed good times shared
with family and friends. When significant numbers of families have nuclear
family members living overseas, the kind of closeness and caring that play
such a major role in Trini identity are difficult to achieve. The Internet
therefore supplies a new means of enacting those aspects of Trini identity.
A mother checks the weather forecast in London and reminds her daughter
to take an umbrella to work; best friends spend time hanging out (“limin”)
online.

One could imagine how, in the hands of analysts less thoughtful, less
grounded ethnographically, and less attentive to the nuance of cultural
practice than Miller and Slater, this could be told as a story of the ways in
which their Trini informants had appropriated a foreign technology and
turned it to their own needs. This is not, however, the story that Miller
and Slater unfold. Rather, they show that the Internet is encountered as
always already Trini. There is no transformation or appropriation at work
here because there is no initial alienation to be overcome or responded to.
In Trinidad, the Internet is read as Trini as a matter of course; through
those cultural lenses, the Internet comes naturally into focus as enactive
of Trini needs and values.

Similarly, in the previous chapter we sketched aspects of how visions
of ubiquitous computing are manifested in Singapore and Korea. We
noted that the ideas of technology and society, ubiquitousness and
spatiality, and effectiveness and efficiency, or nurturance and nature,
presence and absence, and regulation and responsibility, intersect with
technological agendas to produce different kinds of expectations and
experiences than formed part of the animating (and U.S.) vision of
technology.

Our goal is not to say, “Look how different things are over there” (even
though, of course, they are), because the simple movement of technology
from one context to another is not itself particularly of interest. Nor is our
goal to say, “Look how the original (and naturalized) vision of ubicomp
has been appropriated by these cultural forces,” because of course the
original vision of ubicomp was in no way naturalized and was itself deeply
culturally inflected.

Instead, we want to highlight the ways in which, across many sites—
Singapore, Korea, Trinidad, and the United States—technological imagi-
naries are deployed in support of cultural practice. The relationship
between technology and culture being expressed here is one of informa-
tion technologies as sites of social and cultural production—as points at
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and around which cultural values are enacted, produced, shared, reified,
represented, and reaffirmed. If a taxonomic perspective—an appeal to
anthropology’s traditional orientation toward exotic others—has a role
here, it is to defamiliarize us with the mundane aspects of our own cul-
tural experience and so to help direct our attention to the shared practices
of cultural meaning-making that underlie all acts of technological formu-
lation and creation (Marcus and Fischer 1986; Traweek 1988).

The term “culture” obviously often obscures as much as it reveals, par-
ticularly as it has been taken up in engineering and design disciplines. Most
commonly, it is used there in order to distinguish between a range of
alternative sets of practices and expectations with an influence on informa-
tion technology adoption and use. So questions of “cross-cultural design”
or “adoption patterns in different cultures” draw on a taxonomic reading
of culture in order to categorize people and groups according to a set of
features of a given cultural setting.

Culture is anthropology’s topic, and while anthropology also employed
a broadly taxonomic view of culture until the mid-twentieth century,
this perspective has for a range of reasons largely disappeared. Some of
these have to do with the pragmatic problems of the taxonomic view—
for example, where does one draw boundaries between cultural groups,
what happens at those boundaries, how do we account for changes over
time, and what does it mean to apply a notion of cultural separation
in a globalized world? Other reasons are conceptual and political—that,
for instance, cultural difference is generally defined relative to an eth-
nocentric norm, the categories adopted are usually not ethnographically
warranted, people participate simultaneously in multiple cultural contexts,
culture is performed and enacted rather than inhabited and received,
and cultural categories are implicated in various forms of political and
state oppression as well as regulation. The taxonomic view has given
way to an alternative one that looks on culture as a generative, semiotic
phenomenon. From this vantage point, culture provides a set of lenses
through which everyday life is encountered and lived, and that give
elements of everyday life meaning.

The Social and Cultural in Ubicomp

We have taken some time to set out these issues because they are central
to our project here and the form of interdisciplinarity that this work
represents. There are many configurations in which the social and com-
puter sciences might be brought together in a collaborative enterprise.
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Computer science might provide a set of tools and technologies to social
science for conducting work, and perhaps gathering and analyzing data,
or it might offer a domain to be subjected to some form of social analysis.
Conversely, social science might supply some techniques to computer
science for understanding how technology gets used, or why, where, or
by whom, or it might provide a study of a setting into which computer
technology could be introduced. Our goal here is a different one, though.
We start from the position that technology and social life are not easily
separated—that social life is already entwined with technologies and
technological practices of all kinds, and that technologies and their designs
are embedded in social systems that they reflect, reproduce, and trans-
form. Accordingly, we do not break our topic down into technical versus
social considerations; the two are neither independent nor indeed separate
spheres of concern. We likewise do not adopt a concern with social
shaping, in which digital technology is made consequent to social factors,
or a concern with the social impacts of ubicomp, in which the march
of technology is seen as inevitable and external to the social world. When
we speak of the social and cultural aspects of ubicomp, we are attempt-
ing to set out a generative account of the practices that surround infor-
mation technology, making it meaningful in everyday practice while
operating as a site for the production of social and cultural realities and
imaginaries.

What does this mean for the study of ubicomp? First, it means that we
need to move beyond attempts to read culture taxonomically and focus
instead on the essential processes of meaning making that constitute the
technological experience. Rather than invoking culture as an explanatory
mechanism (“Oh, they do that because it’s part of their culture”), here we
are interested in culture and its processes as a topic of inquiry.

Second, we outline how social science is already central, if sometimes
implicit, in the ubicomp enterprise (or inversely, how ubicomp is only in
part a technological enterprise). This entwining of concerns is deep and
unavoidable. When someone writes of ubicomp purely from a technical
perspective (or purely from a social one), it is not that the person has
chosen to focus narrowly and exclude other concerns but rather that the
other parts have been left entirely implicit—and, in our opinion, problem-
atically so. An explanation of the social aspects of ubicomp that fails to
account for the material conditions of hardware and software is not entirely
solid; similarly, neither is any description of the technological aspects of
ubicomp that fails to account for the social commitments, expectations,
and imaginings at work in the technological enterprise.
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The generative view that we have tried to outline here is precisely the
source of this inextricable entwining. When technology is being used to
“do” culture, when it is encountered as already cultural, and when it is
encountered through a cultural lens—as it must inevitably be—then a
form of interdisciplinarity is called for that does not simply manifest a
division of labor that presumes and reproduces a separation between the
concerns of each.

In this chapter, we have explored the tensions between these two com-
peting notions of culture—one rooted in contemporary ethnographic and
critical theory and the other based in the more instrumentalist practices
of ubicomp. Drawing on examples from the anthropological canon and
the authors’ recent work, we suggest that the adoption of a more generative
notion of culture within ubicomp has profound and destablizing conse-
quences, which we discuss at length throughout the book. By taking topics
such as mobility, privacy, and spatiality—topics central to any discussion
of ubicomp’s past, present, and future—and taking them as both technical
and social considerations simultaneously, our goal is not only to illuminate
the problems and practices of ubicomp systems but also to spotlight a new
way of inquiring into them.



4 A Role for Ethnography: Methodology and Theory

It is in understanding what ethnography is, or more exactly what doing ethnogra-
phy is, that a start can be made toward grasping what anthropological analysis
amounts to as a form of knowledge. This, it must immediately be said, is not a
matter of methods. From one point of view, that of the textbook, doing ethnography
is establishing rapport, selecting informants, transcribing texts, taking genealogies,
mapping fields, keeping a diary, and so on. But it is not these things, techniques
and received procedures that define the enterprise. What defines it is the kind of
intellectual effort it is: an elaborate venture in, to borrow a notion from Gilbert Ryle,
“thick description.”

—Clifford Geertz, The Interpretations of Cultures

As should be increasingly clear by now, ubicomp is unusual among tech-
nological research arenas. Most areas of computer science research—such
as programming language implementation, distributed operating system
design, or denotational semantics—are defined largely by technical prob-
lems and driven by building on and elaborating a body of past results.
Ubicomp, by contrast, encompasses a wide range of disparate technological
areas brought together by a common vision of computational resources
deployed in real-time, real-world environments.

Realizing, or at least moving toward, this common vision has necessi-
tated a blending of disciplinary approaches from computer science and
engineering with some social science perspectives and practices. As we laid
out in chapter 2, this mix could hardly be described as seamless. Indeed,
given that ubicomp agendas have been pursued in industrial, academic,
and governmental settings across a number of national arenas, a unified
framework has never emerged. That is not to say that ubicomp lacks a
point of view or clear directionality. The examination of recent publica-
tions, talks, grant proposals, and current research we referenced in the
second chapter affirms that there are agreed-on as well as intellectually/
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institutionally sanctioned areas of study and impact; if you are in ubicomp,
it seems, you are doing systems, sensors, or users. Despite the emergence
of a certain kind of canonical thinking within ubicomp, the doing of
systems, sensors, or users has been characterized by an eclectic approach
to methodology and theory.

In this chapter, we use the term “methodology” formally, to encompass
not just the craft methods and techniques that a discipline employs to do
its work—no matter how emblematic or charismatic they become—but
also the epistemological foundations of the discipline, and the ways in
which methods feature as part of a broader set of conversations about
forms of knowledge production along with the kinds of objects that disci-
plines examine and create. Surveys, for example, are not simply a conve-
nient way of sampling large populations; they are also reflections of a set
of underlying commitments to questions of statistical relevance, objective
measurement, generality rather than specificity, population comparisons,
and the power of numbers to talk about people. Prototyping approaches
similarly reflect a particular philosophical position on technologies and
their portability, and the relationships between contexts, technologies, and
practices. In this chapter, we wish to reconnect the ways we approach
research questions (i.e., methodologies) with the ways in which such
questions might be framed, articulated, and addressed (i.e., theory).'

This broader view of methodology and theory implies that there is more
to the eclecticism of ubicomp research design practice than simply a “mix-
and-match” approach that borrows techniques from different places. A
concern with methodology and theory rather than method alone means
that we need to understand the commitments involved in the various
techniques that we employ, and the consequences of their combination.
Brian Cantwell Smith (1996) uses the metaphor of commercial exchange
to describe this caution to methodological syncretism: when you use an
idea from somewhere else, he suggests, you need to be able to say what
you paid for it, how you brought it home, and what kinds of damage it
suffered along the way. Accordingly, it is appropriate that the happy eclecti-
cism of a domain such as ubicomp be accompanied by some reflection on
just what the nature and perhaps even histories of our methodologies
might be, and what theoretical frameworks they imply or recall.

In this chapter, we explore this broader view of methodology and
theory, using ethnography and its relationships to ubicomp as a starting

1. Here we want to distinguish between methods—the pragmatic tools of our
trade—and methodologies—the framing conceptualizations of those selfsame tools.
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point. This is hardly a new proposition. As we discussed in chapter 3,
ethnography found its way into ubicomp early on. Weiser and his Xerox
PARC interlocutors were influenced, accordingly to their own re-retellings
(Weiser, Gold, and Brown 1999), by the likes of Suchman and her Work
Practice and Technology Group. These early encounters help shape a
ubicomp charter that, rhetorically at least, valued human relationships,
social context, and what Weiser referred to as “the real world”—all theo-
retical and methodological concerns which with ethnographers, and
indeed other social scientists, are familiar.

Within ubicomp, the adoption of ethnographic techniques has been
associated with two trends. The first is the emergence of computer-
supported cooperative work (CSCW) as an area of inquiry, which in turn
placed an increasing emphasis on the social organization of activity, and
hence on methodological approaches by which that social organization
might be understood. (It was arguably through CSCW research that Weiser
was first exposed to ethnographic methods and perspectives.) The second
was the participatory design movement, arising especially in Scandinavia
but with global influence. Politically, participatory design was strongly
concerned with issues of workplace democracy and participatory involve-
ment in the changes in working conditions implied by computerization;
methodologically, it sought approaches in which member’s perspectives
were valued. For participatory design, ethnography may have been an
expedient tool rather than an intellectually motivated approach, and
indeed it has always stressed a pragmatic, multimethod approach. None-
theless, through participatory design, CSCW, and allied perspectives, the
use of ethnographic methods became more familiar to ubicomp research-
ers. They seemed to offer a means by which the complexity of real-world
settings could be apprehended and a toolbox of techniques for studying
technology “in the wild” (Grudin 1990).

Over the last twenty years or so, many researchers and practitioners in
ubicomp have turned toward a broad array of social sciences and social
science toolboxes,to find ways to understand this real world as well as the
social contexts in which both users and technologies might be embedded.
Social scientists have remained present in many centers of ubicomp
inquiry: Intel, Xerox PARC, Georgia Tech, the Massachusetts Institute of
Technology, the University of California, Lancaster University, the Univer-
sity of Nottingham, and Nokia, to name just a few. Ethnographic approaches
are increasingly prominent as the means by which this might be accom-
plished. However, a wide range of forms of social investigation travel
under the ethnography banner in ubicomp, suggesting that there is still
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considerable debate over what ethnography is and how it can best be
employed in research, design, and deployment contexts. For the most part,
ethnography has come to be regarded as a toolbox of methods, divorced
from a larger set of theoretical and methodological concerns that give it
form and rigor. Ethnography is too often seen as an approach to field inves-
tigation that simply generates requirements for systems development by
providing a clear sense of “what users want.” This is perhaps ironic given
that most ethnographers cringe at the very notion of users—indeed, a great
deal of ethnographic work in the last fifty-plus years has argued against this
conception of the user (Sharp 1952; Pelto 1973; de Laet and Mol 2000).

As mentioned in chapter 3, ethnography has had its own histories
and canons, and it is located within the broader trajectories and debates
of the social sciences. To understand the ways in which ethnography
figures within and without ubicomp is to understand not just its methods
but also its methodologies and larger epistemological concerns with ques-
tions of reflexivity, voice, stance, and standpoint—most of which are
largely absent from ubicomp practice. It is valuable to step back and
consider what happens when two disciplinary, conceptual, and method-
ological approaches come together, and how the relationship between
them could be articulated. Thus, in this chapter we explore the relation-
ships between ethnography and ubicomp, beginning with a critique of
how ethnographic accounts function within ubicomp. Here, again echoing
our earlier work, we look to the “implications for design” practices as
the signal manifestation of ethnographic knowledge within ubicomp.

Throughout this chapter, we argue that by relegating ethnographic
knowledge to implications for technological design, ubicomp practitioners
fail to capture the value of ethnographic investigations, insights, and
knowledge. Yet it does function as a useful avenue to open up a larger
conversation about not only how ethnography is currently prefigured in
ubicomp but how it could be powerfully reimagined, too. We are particu-
larly interested in how ethnographic theory can help reposition research
questions and directions without a reliance on fieldwork. This chapter thus
illustrates the implications for design that might be derived from classical
ethnographic material, and it shows that these may not be in the form
that ubicomp research normally imagines or expects.

Ethnography as Implications for Technological Design

As intellectual disciplines develop, genre conventions emerge, shaping
their research designs and outputs. In interdisciplinary areas such as
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ubicomp, early work in the field tends to be highly divergent in method
and approach, as practitioners—individually and collectively as a field—
attempt to find ways to combine perspectives, conceptual frameworks, and
methods. Finding an appropriate balance between theory and practice,
determining broadly agreed-on metrics for success, and developing
common vocabularies for the problems and phenomena of study are all
means by which, over time, common consensus about research is devel-
oped. Scientific disciplines are normative enterprises, where the process of
peer review tends to encourage conformity to a core set of values and
approaches (Campbell 1969).

This process can be seen in the research papers produced in a field.
Charles Bazerman (1988) has detailed the ways in which transformations
in the structure and tone of scientific publishing accompanied the trans-
formation of the conduct of science itself, reflecting its increasing profes-
sionalization; the process of ensuring conformity to documentary standards
is part of the “boundary work” by which disciplinary limits are maintained
and the boundary between “science” and “nonscience” is sustained (Geiryn
1983). Case studies illustrate how these conventions shape the develop-
ment of scientific arguments and publications (Frost and Stablein 1992).
Unsurprisingly, then, as ubicomp has matured and developed a sense of
its own disciplinary identity, conventions have arisen regarding how we
conduct and describe our research.

Here we want to focus on one of these genre considerations: the
notion of implications for technological or information systems design,
known in shorthand as “implications for design.” We are interested in
this notion as a matter of both research presentation and research con-
struction. There is a great deal of tacit pressure on ethnographers and
other social scientists working within the ubicomp context to generate
implications for design. Indeed, any canonical paper reporting ethno-
graphic field results in the ubicomp context will close with a section
titled “Implications for Design.” This section may be long or short, com-
prising discursive prose or brief, bulleted items, but it nonetheless figures
as a stable feature of ethnographic reports. Informal evidence seems to
suggest that the absence of this section tends to be correlated with nega-
tive reviews and rankings of the paper. A common lament to be found
in reviews of ethnographic work is “Yes, it’s all very interesting, but I
don’t understand its implications for design” or, somewhat more subtly
(and intriguingly), “This paper does not seem to be addressed toward
the ubicomp audience.” The pressure to generate implications for design
happens in both academic and industry contexts.
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Two things are clear to us. First, the focus on implications for techno-
logical design is misplaced, misconstruing the nature of the ethnographic
enterprise. Second, given this, it misses where ethnographic inquiry can
provide major insight and benefit for ubicomp research. We are interested
here in the politics and consequences of the manner in which the implica-
tions for design arise as a primary mechanism of ethnographic research.
In framing it as a problem, we want to explore how implications for design
may underestimate, misstate, or misconstrue the goals and mechanisms of
ethnographic investigation.

Charting a New Relationship between Ethnography and Ubicomp

In what follows, we examine these questions by dealing in turn with four
issues that arise around the problem of implications for design: the mar-
ginalization of theory, power relations between disciplines, a restricted
model of the relationship between technology and practice, and the prob-
lems of representation and interaction. Some of these concerns could be
classified broadly as “the politics of representation,” while others could be
categorized as “the politics of design.” Certainly, the considerations are
political in a number of ways, and we return to some overtly political issues
at the end.

In particular, we argue against the idea that ethnography is undertaken
in order to uncover such implications, in the narrow sense that require-
ments capture. That position is based on a view of ethnographic work as
purely empirical, as a process of going out and finding facts lying around
in the world, dusting them off, and bringing them home to inform,
educate, and delight. We suggest that there are four considerations that
get lost if we concentrate purely on ethnographic research-generating
implications for design. First, we must recognize the theoretical work of
ethnography, or the fact that ethnography is an interpretative, analytic
practice. Ethnography’s commitment to the production of social facts in
culturally organized settings in fact requires this, and it also necessitates
that the work of the ethnographer is more than simply collection. Second,
there are disciplinary power relations at stake, by which ethnography is
here placed in a service relationship—just the sort of relationship that
designers have been careful to avoid in their own work, and for good
reasons—and this relationship also implies a specific and problematic loca-
tion for agency within design. Third, to the extent that ethnographic work
centers on the ways in which people produce as well as enact social and
cultural settings, the implications-for-design model inappropriately empha-
sizes technology over practice as we set about understanding the interplay
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between the social and technical. Fourth, it is important to pay attention
to how ethnography in ubicomp can be used to limit, rather than expand,
the engagement of users in design practice, arguably recapitulating some
of ethnography’s history in colonial state enterprises (as we discussed in
chapter 3) and so prompting a good deal of resistance from practitioners
grounded in anthropology’s disciplinary history or concerned with the
politics of representation.

We draw on three insightful explorations of the problems of ethnogra-
phy and design in different contexts: Robert Anderson’s examination of
the issue of ethnography and requirements (1994), Mark Ackerman’s reflec-
tions on the social-technical gap (2000), and Graham Button’s comparison
between different models for ethnographic analysis (2002). They help to
illuminate a complex and intricate set of disciplinary relationships, which
will be addressed here through the four interrelated topics, starting with
the question of the marginalization of theory.

The Marginalization of Theory

As outlined above, ethnographic methods were originally brought into
ubicomp research in response to the perceived problems of moving from
laboratory studies to broader understandings of the social organization of
settings of technology use. It might be more accurate to say that in ubicomp
research, ethnographers were adopted rather than ethnography itself. That
is, a number of social scientists making use of ethnographic approaches
turned their attention to questions about the interactive technologies com-
munity and found a positive reception for aspects of their work (Nardi
1993; Suchman 2007; Sproull and Kiesler 1991). This distinction is impor-
tant because as ethnographic approaches have gained more visibility and
currency within ubicomp, some problems have attended the ways in which
ethnography has been understood.

In particular, the dominant view of ethnography is that it provides a
corpus of field techniques to ubicomp researchers for collecting and orga-
nizing data. The term “ethnography” indeed is often used as shorthand
for investigations that are to some extent in situ, qualitative, or open-
ended. We have both read and reviewed papers where “ethnography” was
used to mean that the researcher had spoken to a test subject outside the
context of a usability lab. Similarly, the term is frequently used to encom-
pass specific formulations of qualitative research methods such as contex-
tual inquiry (Beyer and Holtzblatt 1997). So here, the defining characteristic
of ethnographic investigation is taken to be its spatiotemporal organiza-
tion—the ethnographer goes somewhere, observes, returns, and reports—
or what Button refers to as “scenic fieldwork” (2000, 330).
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Perhaps unsurprisingly, this reading of ethnography has often been
aligned with the requirements-gathering phase of a traditional software
development model. Laboratory methods can provide certain kinds of
answers to certain kinds of questions that can shape the design of
a software system. By analogy, ethnography is usually conceptualized
as a set of field techniques that can supply different sorts of answers
to different sorts of questions—especially questions about technology
in everyday settings—that nevertheless will stand in much the same
kinds of relation to design exercises. The same empirical urge can be
seen in the adoption of other approaches such as cultural probes and
related approaches, even though probes were not designed as data col-
lection instruments (Gaver, Dunne, and Pacenti 1999; Hutchinson et al.
2003; Boehner et al. 2007).

This view of ethnography as purely methodological and instrumental
supports the idea that implications for technological or information
systems design are the primary or even sole output of ethnographic
investigation. From this perspective, the reason to adopt ethnographic
methods is not that it will generate quite different kinds of understand-
ings from laboratory investigations but rather that laboratory approaches
are methodologically unsuited to the target domain.

In reducing ethnography to a toolbox of methods for extracting data
from settings, however, the methodological view marginalizes or obscures
the theoretical and analytic components of ethnographic study. Ethnog-
raphy is concerned with the member’s perspective and experience, but
it does not simply report what members say they experience. Even in
ethnomethodological ethnography, which rejects sociological theorizing
in favor of explicating observable practice, ethnography makes conceptual
claims; it theorizes its subjects, even if the theories presented are the
subjects’ own (Button 2000). To the degree that ethnography presents
not simply observations but also relationships between observations, it
is inherently interpretive. Indeed, ethnography’s outputs are frequently
not analytic statements purely about members’ experiences but instead
about how members’ experiences can be understood in terms of the
interplay between members and the ethnographer.

Anderson (1994) insightfully explores the relationship between ethnog-
raphy and requirements, paying particular heed to the way in which what
we have called the “methodological approach” consistently marginalizes
or obscures the analytic component of ethnography—and, importantly,
how in doing so it both underestimates ethnography and fails to realize
its potential. Anderson draws attention to three considerations.
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First, he notes that ethnography must be seen primarily as a form of
reportage. It is after all ethnography—a form of writing and a way in which
a cultural understanding is inscribed as a literary form. Writing, then,
is central and the ethnography is not itself the project; the written form
is its final outcome. Consequently, we must pay considerable attention to
its rhetorical form and construction. Much contemporary debate around
ethnography has been animated by a close look at ethnographies as texts,
to how they implicitly or explicitly construct the roles of author and reader
as well as the object of inquiry (Clifford 1983; Clifford and Marcus 1986;
Geertz 1988). Ethnographies are not mere acts of writing up “user reac-
tions” or focus group discussions, or transcribing interviews; they are
instead representations of the world that the ethnographer encounters.

Second, Anderson observes the role of particular rhetorical strategies,
not least the juxtaposition of strategically chosen exemplars, such as, in
one of Anderson’s examples, patterns of sharing customizable software as
explored by Wendy Mackay (1990) and the marriage practices of the Bororo
as detailed by Claude Lévi-Strauss (1969). Despite a certain ethnographic
tendency to operate as “merchants of astonishment” (Geertz 2000), the
goal of such juxtapositions is not merely to dazzle and surprise; rather, it
is to reveal certain underlying logics of social practice. Once more, this is
fundamentally an analytic move. What is revealed is the conceptual orga-
nization of cultural settings, and while the goal is to reveal and explicate
as opposed to create, the ethnographer is far from a passive agent in the
production of this organization as a research outcome. However, creating
moments of surprise or astonishment in which the audience/readers are
forced to challenge their current framing of a situation does not always sit
comfortably within a research structure that favors stable questions and
research problems. Questions are answered and problems are solved or
addressed. The notion that it might be the wrong question or an inap-
propriate problem statement seems to fit poorly within the ubicomp
tradition.

Third, Anderson emphasizes the reflexive character of ethnographic
analysis. This means that ethnography is not only about the culture under
study but equally, implicitly or explicitly, about the cultural perspective
from which it is written and that of the audience to whom it is presented.
By telling an ethnographic story about some Other, the ethnographer also
tells a story about ourselves (Marcus and Fischer 1986). How many ubicomp
papers or presentations account for the author’s stance? Such moves, when
they do happen, are greeted with skepticism and even moments of hostil-
ity. Yet the question of subject position is important here. Ethnographic
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data are not unproblematically extracted from a setting but rather gener-
ated through an encounter between that setting and the ethnographer.
Students learning ethnographic methods for the first time, especially those
from positivistic scientific traditions, frequently express the concern that
the ethnographer, as an instrument, must inevitably distort the data and
introduce an element of uncontrolled subjectivity in contrast to alternative
approaches. Paradoxically, the situation is in fact reversed. Quantitative
and survey techniques depend on subjective judgments about the catego-
ries of observations that remain implicit in the data (Becker 1993; Garfinkel
1967), but by contrast ethnographic methods explicitly require that the
ethnographer incorporate the context of the social relationship between
ethnographer and subject or setting. So, for example, ethnographic under-
standing depends critically on recognizing that the view of the setting (or
the interview responses) that one gains is inevitably shaped by ones’
subject position—ethnic, sexual, or class markers; access to resources and
power; introduction and social position; and so on. One way in which the
methodological view of ethnography practiced in ubicomp often marginal-
izes or obscures the analytic component of ethnographic investigations is
to cast the ethnographer as a channel for the relatively straightforward
movement of data from the field to the design studio. As Diana Forsythe
(1989) tellingly comments, an ethnographer is not a tape recorder.

Power Relations

The second consideration illuminated by the problem of implications for
design is a more broadly political one, concerning the relationship between
the constituent disciplines in ubicomp.? The particular issue we explore is
how the idea that the goal of ethnography is to generate implications for
design construes the disciplinary relationship. There are three concerns
here. First, the implications-for-design model postulates design as the
natural end point of research inquiry and, therefore, designers as the

2. Itis hard to deny the power differential between engineering sciences and social
sciences in terms of academic and funding structures; a brief perusal of the relative
size of research grants will demonstrate that amply. This disparity has consequences
both large and small. At a large scale, it creates a status hierarchy in which engi-
neering demands tend to override social ones; at a small scale, it results in an
imbalance in participation in scientific meetings (since social scientists are rarely
in a position, for instance, to fund their own travel to program committee meet-
ings and conferences, as venues like the annual conferences for ubicomp and HCI
normally demand). Despite these huge practical obstacles, we focus here on some
more conceptual concerns.
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gatekeepers for that research. Second, in doing so it places ethnography
outside the design process itself. Third, it places those whom ethnogra-
phers study outside the design process too. The third consideration is one
that we will examine later, but the first two are more immediate topics.

The question at stake here underlies any interdisciplinary effort: the
difficulty of achieving a true synthesis or mutually constituted discursive
arena, rather than degenerating to a case in which one discipline is essen-
tially in service to the other. Certainly this is commonly understood in
computer science; as computation has become an increasingly critical
element of other scientific enterprises, computer scientists are wary of
becoming programmers in service to other disciplines.’®

Clearly, in this case the issue is that technological or information
systems design is the tail that wags the dog. The distinction to be drawn
is perhaps that between user interface design and HCI as domains of study.
If the interaction between people and computers—or between people
through computers—is itself a domain of inquiry, then the call for ethno-
graphic studies to deliver implications for design is somewhat disingenu-
ous, especially perhaps at conferences with titles like Human Factors in
Computing Systems (as the CHI conference is more formally named), or
Ubiquitous Computing rather than Human Experiences of Computing
Systems or Designing for Ubiquitous Computing. It instead suggests that
ethnographic investigations (indeed, ubicomp research studies) are rele-
vant only inasmuch as they support technological design (and not simply
in terms of helping to understand HCI). While it is obviously important,
in a design- and technology-oriented field, to be concerned with highlight-
ing and correcting problems in current technologies, for a range of reasons
ethnography is not necessarily best oriented toward the creation of new
sorts of technological or consumer artifacts. Sometimes, after all, the most
effective outcome of a study might be to recommend what should not be
built. More to the point, an analysis of the cultural and social organization
of some specific setting or occasion is often best articulated independently
of specific systems, technologies, or design opportunities.

Returning for a moment to Miller and Slater’s study of the Internet in
Trinidad (2000), the power of their analysis does not lie in specific recom-
mendations about the ways in which technology might be best designed

3. At a recent meeting of the recipients of a particular program of interdisciplin-
ary research grants, this was a major source of tension and frustration. The
fascinating solution was to advocate what was called “vertical interdisciplinarity”—
interdisciplinary engagements between computer scientists of different stripes.
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to fit into a Trinidadian context; it lies in their critique of the ways in
which the domains of “natural” and “virtual” worlds are conceived as well
as argued through information technology. Miller and Slater demonstrate
how the technology does not create a place outside everyday life but rather
provides a new platform on which everyday cultural experiences can be
performed. They show how the Internet supplies Trinidadians with another
way of “being Trini”"—indeed, ways of being Trini that the practical realities
of daily life may imperil. What Miller and Slater question is the conven-
tional separation between virtual and real domains; the Trini experience
of the Internet, though, is one that is coextensive with, and indeed grows
out of, Trini experiences of everyday life.

This calls into question a number of the assumptions that lie behind
the notion of implications for design from ethnographic work. First, who
is doing the technological or information systems design in these scenar-
ios? There are at least three potential design actors here: the ethnographers,
the technologists, and the people themselves. A particular set of relation-
ships between these constituencies is postulated by the traditional focus
on implications for design (especially that a designated and demarcated
group of designers are empowered to perform design, of which others are
passive consumers). Second and perhaps more problematically, it causes us
to reconsider just what design looks like—the technology itself, or the form
of its local adaptations and appropriations in particular social and cultural
contexts. Third, by focusing on specific designs as the point at which eth-
nographic and technological considerations meet, are we doing justice to
the ethnographic perspective, and are we getting the best technological
outcomes? At what point can ethnographic contributions have their great-
est impact on technology development and deployment? Kjeld Schmidt
(2000) claims that the most influential workplace studies in CSCW have
been ones that did not harness themselves to specific design efforts or limit
their discussion of implications to then-available design opportunities.
Fourth, and consequently, is the success or value of an ethnographic inves-
tigation best determined by what design decisions it can support or by
what forms of learning it might enable. Or to put it another way, what
forms of knowledge can ethnographic studies generate?

Technology and Practice

Following from some of these questions, we examine the relationship
between technology and practice postulated by the implications-for-design
approach. In particular, as discussed above, we highlight two assumptions
implicit in this approach. First, it constructs ethnography as a point of
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mediation between, on the one hand, a domain of everyday practice and,
on the other, a domain of technological design. Second, it implies that
people will encounter technology as something just as it was designed
and, hence, is appropriated or incorporated into practice. Each of these
assumptions is problematic from the ethnographic perspective.

Ackerman (2000) provides the metaphor of the “social-technical gap”"—
essentially the gap between our technological reach in the design process
and the realities of technologies in practice. In drawing attention to this,
he spotlights the notion of design as a bridge. This shows how through a
range of methodological innovations (such as, perhaps, the incorporation
of ethnographic methods alongside controlled laboratory studies), ubicomp
has sought to narrow the gap or to bridge it. Ackerman critiques the intu-
ition that people appropriate and adapt technologies because the technolo-
gies are poorly designed and that better-designed technologies would
obviate the need for such adaptation and appropriation.

By contrast, ethnographic approaches yield a different perspective on
the creative processes by which people put technology into practice and
meaning. These are seen as consequences of everyday action, not as a
problem to be eliminated. Technology here is a site for social and cultural
production; it provides occasions for enacting cultural and social meaning
and, as with technology, so also with space, gender, family, time, animals,
food, death, emotion, and everything else. Seeking to close the gap through
the application of ethnographic methods is a contradiction in terms; the
gap is where all the interesting stuff happens, as a natural consequence of
human experience. The gap between what people say they are doing or
will do in the future and the actions they are currently undertaking is
fertile ground for ethnographic inquiry. Design is critical, but designs must
always be put to work in particular contexts, adopted and adapted by
people in the course of practice.

In this way, the domain of technology and that of everyday experience
cannot be separated from each other; they are mutually constitutive. The
role of ethnography, then, cannot be to mediate between these two
domains because ethnography does not accept their conceptual separation
in the first place. By introducing and focusing on the notion of the gap,
Ackerman suggests not that it is the fundamental problem to be solved but
rather that it is the fundamental phenomenon to be understood.

It is lived and embodied practice—the articulation of aspirations and
cultural ideals along with all the spaces in between—that gives form and
meaning to technology. The focus of ethnography is the ways in which
these bring technology into being. From this perspective, and drawing
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again on the notions of reflexivity raised earlier, we might suggest that
what ethnography problematizes is not the setting of everyday practice but
instead the practice of design.

Certainly, though, it refigures users not as passive recipients of pre-
defined technologies but rather as actors who collectively create the cir-
cumstances, contexts, and consequences of technology use. Ubicomp
research has long had an interest in aspects of how people might configure,
adapt, and customize technologies (e.g., Dourish and Button 1998;
MacLean et al. 1990; Nardi 1993; Bell 2006a). Still, this ethnographic view
does not simply focus on how people explicitly transform or program
interactive technologies; it looks at how those technologies take on specific
social meanings through their embedding within systems of practice—
systems of practice that might encompass more forms of technological
engagement than a traditional focus on use provides (Satchell and Dourish
2009). As a focus of attention on ubicomp research, design in this sense
goes beyond giving form to technologies to encompass appropriation—the
active process of incorporation along with the coevolution of technologies,
practices, and settings.

Broadening the Scope of Ethnographic Impact in Ubicomp

As the previous sections suggest, ethnography’s analytic contributions do
indeed have profound implications for design, but these implications go
beyond the laundry list of features and considerations that are often
requested. Our resistance to a bulleted list of requirements comes partly
from the fact that they underplay the more radical implications that may
be caught up in ethnographic work; if the ethnographer returns from the
field with little more than the lesson that the object in question should be
green, fit in a handbag, and run for at least three weeks on two AA batter-
ies, then we might venture that there is not much to the ethnography.
Far more ethnographic work is potentially relevant for design, whether
or not it was conducted in a design context or in relation to new informa-
tion, communication, and entertainment technologies, or even if it lacks
an implications-for-design section somewhere in its closing pages. Yet we
would argue that such ethnographic inquiry can be extremely influential
for design without requiring the conventional implications-for-design
section. In fact, implications for design that emerge at the time of the
ethnographic inquiry have inherently short shelf lives and so may obscure
more lasting contributions (Dourish 2007). Perhaps the most useful strat-
egy when engaging with ethnographic work is to “read for theory” as much
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as for empirical evidence, since in the end these may be where the truly
significant implications lie.

In what remains of this chapter, we illustrate two recent areas of design-
oriented research and the ethnographic work that could inspire and shape
them. The two are already areas of current research and design attention
within ubicomp: affective computing and mobile computing. The ethno-
graphic work on which we want to draw, though, was conducted well
outside the technology domain, and much of it more than two decades
ago. What we want to illustrate are the profound implications they hold
for technological and information systems design.

Affect

The traditional focus of both ubicomp and HCI on the cognitive aspects
of interaction design has recently been supplemented by a range of new
perspectives that look beyond the purely instrumental aspects of interac-
tion. One of these perspectives has centered on emotion and affect, as
developed most particularly by Rosalind Picard (1997) and Don Norman
(2004). Both of these authors argue that the traditional focus on task
performance has been overly reductive, modeling people in purely com-
putational terms and neglecting other important aspects of experience.
Cognition is not disembodied and disconnected from other elements of
human experience; a significant body of work highlights the role that
emotion plays in decision making and other areas of cognitive activity.
Accordingly, research in affective computing has begun to investigate the
possible relationship between ubicomp and HCI analytic-and-design prac-
tice and the affective aspects of interaction. Among other topics, affective
computing researchers are investigating whether we are able to build
systems that model and respond to a user’s emotional state and then to
be able to craft responses and design interactions that take that state
into account—for instance, by attempting to recognize and defuse stress.
This work places the emotional aspect of interaction alongside the more
traditional cognitive and analytic elements.

As we have contended elsewhere (Boehner et al. 2005), there is a
curious irony at work in this research. On the one hand, affect is rhetori-
cally figured as an alternative or supplement to cognition; the claim is
that we have placed all our attention on one element of human experi-
ence at the expense of others and so we need to redress the balance. On
the other hand, at the same time as this opposition is presented, affect
is figured as a concern of the same order or type as cognition. Like cog-
nition, affect frequently appears in this research as a private experience,
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as something individual that is internal and closed off from the world.
Affect is something that lies, both temporally and spatially, between per-
ception and action. While turns to affect as an important interaction
modality attempt to throw off the shackles of pure cognitivism, they
seem to carry a significant amount of that legacy with them anyway.

Ethnographic studies of emotion can provide an alternative account
that is useful in two ways. First, it shifts us toward a different way of imag-
ining the relationship between information technology and affect, provid-
ing a different set of design strategies. Second, it highlights the cultural
specificities of this parallelism between emotion and cognition.

Here, we use two ethnographic accounts of emotion: Catherine Lutz’s
study (1986, 1988) of everyday emotion in Micronesia, and Lila Abu-
Lughod’s study (1986) of emotional expression among the Bedouin. Other
studies—such as Fred Myers’s work (1979, 1986) among the Pintupi in
Australia or Michelle Rosaldo’s work (1983) among the Ilongot—are also
relevant, but we will limit our discussion here to these two.

Abu-Lughod (1986) offers a detailed ethnographic account of honor
and modesty among the Alwad ‘Ali, a group of Bedouin tribes of Egypt’s
Western Desert. Much of her exploration turns around questions of gender
and kinship, and the code of honor as it is entwined with these. What
is most relevant here is the issue of emotional performance. Modesty
and emotional reserve are hallmarks of conversation and interaction
among the Bedouin, for whom a code of modesty results in an outward
stoicism. What intrigues Abu-Lughod, however, is the distinction between
the reserve of everyday speech and the emotion expressed in short frag-
ments of poetry that the Bedouin might mutter, sing to themselves, or
casually drop into conversation in the course of daily life. These brief,
haiku-like fragments of poetry are often laden with joy, sadness, and
longing, even as the people who utter them remain stoic and passive.
What is more, these fragments are seen by the Bedouin as a truer window
into the soul than everyday deportment. Emotional performance is thus
a way in which the code of modesty is maintained and enacted—a code
that is itself strongly oriented toward gender performance and relations,
being connected to the code of honor by which masculinity is defined
and tested.

In Abu-Lughod’s account, emotion is not treated as a thing apart from
other aspects of social life, a purely private experience on which sociality
is layered, but rather as a fundamental element of social and cultural
reality. It is a way in which this social and cultural reality is performed and
enacted, brought into being and maintained through specific emotional
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performances. The emotion is not a precursor to action; emotion, as a
cultural object, is produced through concerted action.

Lutz (1986, 1988) is also concerned with emotion as a cultural cat-
egory, which she unpacks using material from her time on Ifaluk. Her
concern in the field materials is not simply with a different set of emo-
tions that are expressed in other places but instead with a different way
of thinking about emotion as a cultural category, a different role for
emotion, and a different evaluation of its meaning. One of Lutz’s extended
examples is the concept of song (justifiable anger) among the people of
Ifaluk. While Western societies frequently class anger as antisocial, song
plays a distinctively prosocial role on Ifaluk; the danger of invoking song
in others might be used to caution children to play quietly and not
disturb their elders, or it might otherwise curb those behaviors that
upset the balance of everyday life. The conditions for bringing out song
in others are those that reflect cultural practice—so noisy play might
certainly provoke song, but so might actions that display an inappropri-
ate disregard for familial or ritual responsibilities, such as how food
should be shared. To be able to identify and respond to one’s experience
as anger (rather than, say, other emotions or pains, such as an upset
stomach), then one must be able to understand the world as offering
the conditions for anger—conditions that are themselves cultural. Song,
as a personal experience, is nonetheless a cultural product; cultural
meaning generates the landscape of emotional experience.

In reading Lutz’s account, it is critical to recall again two potential read-
ings of the word “cultural” that we flagged in chapter 3: the taxonomic
and the generative. The taxonomic reading is one that seeks to classify and
categorize people as well as their attitudes according to cultural (frequently
ethnic or national) traits, habits, or inclinations. As we argue in the previ-
ous chapter, it is this taxonomic reading of culture that is invoked when
people attend to the different positive or negative associations that people
from different parts of the world might have toward colors, or when they
account for differences in technology use according to whether people
come from individualistic or communitarian backgrounds. If we were to
read Lutz’s concerns in light of the taxonomic view of culture, then we
would take it to say that people experience and express different emotions
depending on their cultural background, or that the categorization and
evaluation of different emotions is one that varies with culture. This may
be true, but it does not take us very far and, what is more, it rests on a
definition of culture that raises more questions than it answers (Dourish
2006b; Ortner 1984; Yengoyan 1986).
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Lutz’s account instead draws on a generative account of culture—where
we see cultural understandings as lenses through which everyday life is
experienced and interpreted. By this view, emotional experience is a con-
sequence of cultural embeddings. Biophysiological events are interpreted
according to cultural scripts. Whether I can make sense of my experience
as that of anger relies on an existing set of cultural understandings—an
interpretation of the events around me as those to which an angry response
might be justified. Culture is what helps me tell the difference between
anger and indigestion; it is generative of the experience. Critically, then,
such putatively private aspects of experience such as emotion are always
already cultural; cultural aspects of interaction are prior, not consequent,
to perception and action.

In this we see the link back to Abu-Lughod’s attention to the performa-
tive aspects of emotion and the ways that emotion is a site at which cul-
tural realities are enacted. Further, Lutz argues that emotion is a key master
category in Western thought—one that lines up with and is linked to other
critical distinctions around which our thinking is organized, particularly
in its distinction to cognition and rationality. So rationality is of the head,
but emotion is of the body; rationality is controlled, but emotion is uncon-
trolled; rationality is cold, but emotion is hot; rationality is male, but
emotion is female.

Neither of these studies were written in a technological context or for
a technological audience, and neither provides a series of implications for
design.* That is not to say that they do not have implications for tech-
nological design or that they do not indeed raise profound questions for
how emotion is figured as a facet of technological interventions. These
accounts demonstrate a nonessentialist characterization of emotion, in
which the shaping of an emotional “landscape” is culturally determined.
They also depict emotionality as an outcome of engaged cultural practice
rather than as a precursor to action. Emotion is produced and enacted in
socially and culturally organized occasions. Note that this is not simply
an argument that emotion is playacting or pretense. To observe that a
setting is culturally organized is not to suggest that it is false; nor are
moments of solitude any less culturally organized than those of intense
social interaction. Throughout these studies, enactment—the continual

4. Given that the studies were both published in 1986, any attempt to distill tech-
nological implications, if those had even been a topic, might seem absurdly dated
in the context of contemporary computational developments. The temporalities of
social and technical phenomena are important considerations in general when
thinking about disciplinary relationships.
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and ongoing production and reproduction of aspects of social reality—
is a fundamental consideration.

Furthermore, these accounts suggest that emotional expression is a
point at which cultural values are expressed and performed. Rather than
thinking of emotionality as being shaped by cultural variables, they
hold that emotional performance is itself a site of cultural production.
They help to account for the ironic relationship between cognition and
emotion in ubicomp and HCI discourse by demonstrating how these
are aligned within broader category systems. This allows us to think
past the representationalist point of view.

Emotion is therefore interactional as opposed to representational. This
conclusion does not simply raise implications for design; it is an implica-
tion for design. Kirsten Boehner and her colleagues (2005) show the ways
that this implication was worked through in the design of a system called
Affector, which tackles the opportunities around affective computing from
a nonrepresentationalist stance—one that supports the enactment of emo-
tional sociality rather than attempting to uncover the parameters of an
emotional model that underlies and shapes human action. Affector is a
video communication system in which image-processing techniques are
used expressively to transform real-time video images in line with affective
states but without any representational substructure. Much as in Karl
Weick’s (1995) exploration of the aphorism “How can I know what I think
until I see what I say?,” Affector encourages participants to play until they
“see how they feel.” The system’s display is not a presentation of an emo-
tional state; it is directly a performance of one. If we think of emotion in
terms of performativity, enactment, and cultural production, we are lead
to a radically different way to conceive of affect in interaction.

Mobility

A second domain of recent interest in interactive system design is mobile
technologies. Accompanying the increasing prominence of mobile tele-
phones as interactive and computational platforms as well as the spread
of wireless networks enabling mobile access to information, ubicomp has
increasingly addressed problems of information access “on the move.”
Some of the problems here are simply the constraints that might be
imposed in these settings—limitations on input devices, output devices,
and computational power. Some are those that speak directly to the rela-
tionship between devices and the contexts in which they are deployed,
focusing on the contextually appropriate delivery of services or informa-
tion. Others are concerned with the settings through which mobile devices
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might move and how these spaces and spatialized resources might be made
navigable and accessible to the users of mobile devices.

While the first category of applications is concerned largely with devices
and their affordances, the latter two are concerned instead with the nature
of location, movement, and spatiality—how it is that people orient, indi-
vidually and collectively, toward the spaces we inhabit. One of the central
concerns, then, is what locations mean from a human-centered perspec-
tive. The traditional approach is a cartographic, Cartesian one in which
space is understood as a manifold that can be indexed by a coordinate
system, even though that coordinate system might be hidden behind a
more human-oriented system of labels (allowing people to navigate via
terms like “home,” “office,” and “store” rather than opaque latitude and
longitude).

Again, we might turn to ethnographic investigations to gain a different
view of space—one that focuses on an understanding of space as it arises
from within particular cultural practices, looking at topics such as migra-
tion, nomadism, tourism, or globalization. Each of these topics is clearly
founded on some perspective on space and its meaning and, again, they
provide us with a different lens through which to examine questions of
people and movement.

One piece that exemplifies this approach is Nancy Munn'’s ethnographic
work (1996) among the Warlpiri peoples of the central and western
Australian desert. The relationship between people and the land in this
particular Australian Aboriginal belief system is a complex one. The form
of the contemporary landscape is the result of mythical creatures’ actions
in the “Dreamtime,” a mythical period after the creation of the world but
before the arrival of people.® Since these creatures stand in totemic relation-
ships to tribes and clans of the contemporary peoples, the activities that
can be “read off” the landscape also result in a series of ritual responsibili-
ties and relationships to parts of the land according to patterns of kinship
and lineage. The relationship is more than simply one of environmental
stewardship; the landscape is the source of Warlpiri identity and law.

Furthermore, this binding of people to landscape is a continual one,
maintained and renewed through the ongoing relationship of Dreaming
(see also chapter 5). One’s responsibility is to Dream the land into

5. The notion of the “Dreamtime” that figures in many accounts of Australian
aboriginal culture and social systems is a contested one. Patrick Wolfe (1991) offers
a layered analysis of the origins of that term, the ways in which it is variously
deployed and resisted, and its hegemonic effect—suggesting a universality of experi-
ence rarely found in other accounts of Aboriginal Australia.
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existence; it is through this Dreaming that the connection between people
and the world is maintained and honored. This ongoing link is reinforced
by the land also being seen to carry the resonances of human activities
and events there as well as mythical events. So patterns of habitation
and settlement, migrations, meetings, battles, and births and deaths also
leave their impact on the land. The Warlpiri experience of the landscape
is thus a cultural one. The topography of the land is, at the same time,
encountered as physical, mythical, and historical.

Munn is especially concerned with spatial interdictions—the circum-
stances and conditions under which people are ritually excluded from
spaces. For instance, the separation between women’s and men’s ritual
practices (or “business”) is based not simply on events but also on spaces;
one will avoid being in the places where one might see or accidentally
encounter the ritual events from which one is tabooed. Similarly, spatial
taboos may exist between classificatory groups. One example is that
between mothers-in-law and sons-in-law—not only those who are actually
related by marriage but rather those who are the members of subsections
for whom kinship rules dictate the potential to stand in this relationship.
So as a practical matter, a spatial interdiction exists relating to the parts of
town where the people from the relevant subsection cluster (Bell 1983).

These interdictions are manifest in various ways, most particularly in
the detours that characterize much Aboriginal navigation, as people move
through the landscape in ways that respond to the various characters of
the topography. Munn (1996, 449) is concerned with “spatial prohibitions
as a mode of boundary making”—that is, with how the forms of prohibi-
tion to which one is subject, and one’s orientation toward them, are
means by which the environment'’s organization is not just marked but
produced as well. Sacred sites, with their historical and mythical reso-
nances, are a source of these prohibitions, as specific ritual sites, events,
and seasons. A further complication lies in the fact that spatial prohibi-
tions may be tied to events and actors that are themselves mobile. Rituals
move; people move; as they do, the locales from which one might be
excluded move too.

Munn underscores the fact that these spatial exclusions are not marked
by boundaries in the ways that we might imagine Western land claims to
be defended or regions protected. The spatial model here is one of centers
of ritual potency that resonate out into the environment. As she notes, the
radius of power is not clearly delineable. Moving too close may bring bad
luck, illness, or death, but “too close” is relative; it may be linked to senior-
ity or kinship. One’s knowledge of and relation to these centers of potency
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is culturally embedded. Added to this is a further complication—knowl-
edge of country, sacred sites, and spatial exclusions is not universally
shared by all Warlpiri. It is revealed only if and when it is necessary to do
so. Even Warlpiri “maps” of Warlpiri country, when they are drawn, are
always partial, contextual, and transitory. This is not cartography as we
would recognize it in the Western tradition. The model of place at work
here is cultural and relational.

Indeed, one of the reasons that the Warlpiri case is such an interesting
one is the fact that in Australia, two completely different systems of spatial
knowledge production rub up against each other in troublesome ways.
Debates over the protection of sacred sites and Aboriginal land rights have
been so bitter and so prolonged, not least because of the fundamentally
different systems of spatial knowledge and reasoning at work (Turnbull
2000; Verran 1998), and the legal and legislative outcomes concerning
native titles reflect some of the inherent contradictions of reconciling the
incommensurable (Hill 1995).

A second ethnographic example—Liisa Malkki’s work (1992, 1995) on
national identity among refugees in Tanzania—reveals a different set of
cultural concerns over movement and mobility. Malkki’s fundamental
concern here is “rootedness.” In the context of globalization, large-scale
transnational migration, and interconnected labor markets, anthropolo-
gists have long recognized that the objects and topics of their inquiry are
not fixed in specific places but rather move around and take their shape
within the world system, and that ethnography therefore needs to be
multi-sited itself and to engage with multi-sited phenomena (Marcus
1995). These issues, however, are more directly present in Malkki’s work,
which looks at the ways in which national identity and rootedness mani-
fest themselves for transnational migrants and refugees. She argues that
the very figuring of rootedness and the authenticity of the indigenous
reflects what she calls a “sedentarist metaphysics”—a notion that staying
put is a natural state so deeply ingrained in historical and national narra-
tives that it is taken for granted and invisible. Here the concern is with the
way in which rootedness and movement have moral force.

Malkki’s fieldwork among Hutu refugees in Tanzania documents these
processes at work. She draws attention to how the transnational displace-
ments undergone by these refugees is incorporated into or enables a series
of narratives about nationality and identity. While one might expect that
refugee status is, in Erving Goffman’s terms (1963), a case of “spoiled iden-
tity,” she finds that it is rather a source of categorical purity; being a Hutu
refugee in Tanzania marks one as more distinctly Hutu, given both a
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disconnection from Burundi and one’s inherently temporary status in
Tanzania. Where Hutu ethnic identity had previously sat awkwardly along-
side Burundi nationality, now it could be more vigorously and unproblem-
atically asserted. As she notes, Burundi was a “mere state” whereas the
imagined Hutu nation is a “moral community” formed in exile. Neverthe-
less, this vigorous assertion of pure Hutu identity is largely a feature of
those she studied living in refugee camps as opposed to those who have
settled in towns in Tanzania, whose status in Tanzania is no longer so
temporary and who do not live liminally disconnected from Burundi and
Tanzania. This is not to imply that they do not anticipate a return “home”
and did not think of themselves as different from the Tanzanians among
whom they lived. Rather, their imagination of their position is more
cosmopolitan than nationalized, and they talk of their status and home
in spatial rather than moral terms.

Like Munn, Malkki points to the ways in which spatial arrangements,
presence, movement, and habitation have moral and cultural significance.
These authors’ focus is on the (user) experience of space. Space emerges as
a relational, cultural object, and much of this cultural meaning—rooted-
ness, morality, kinship, and responsibility—cannot be reduced to Cartesian
coordinates or global positioning system (GPS) references.

This implies that technologies that seek to enhance, incorporate, or
respond to the user experience of space may be limited by the represen-
tational schemes by which we are used to operationalizing it. If the user
experience of space is cultural rather than cartographic, then an alterna-
tive foundation for design presents itself. This is a connection to design
practice that goes beyond the traditional formulation of requirements but
that can be entirely actionable. For example, these kinds of considerations
led us to reconsider the role of spatial experience in the design of the
Undersound System. Undersound focuses on the collective production of
spatial experience through the patterns of movement and migration that
people engage in daily (Brewer et al. 2007). It allows riders of a public
transit system, particularly the London Underground, to share music via
mobile phones. Music is tagged according to the places it has been, where
it has entered the system, and where it has traveled. With an emphasis
on locally produced music, the system strives to reflect the ethnic, demo-
graphic, and social diversity of the regions covered by the underground
system in the music that flows through, providing a link between the
underground and the surface, but also supplying a means by which the
pattern of flows and movements of people through the space can be
uncovered. Spatial structure in Undersound is an emergent property arising
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out of the interactions of people and objects. It is diverse, relational,
actively produced, collective, dynamic, and non-Cartesian. At the same
time, it is rooted in an experience of space that is fundamentally aesthetic
rather than instrumental (Brewer, Mainwaring, and Dourish 2008). The
system’s goal is to reflect exactly this contingent and collective experience
of space—one that shapes as well as is shaped by senses of collective
identity and participation in ways significantly inflected by the ethno-
graphic work such as that discussed above. What other technological and
information systems could be designed within this set of frameworks, or
others suggested by Munn and Malkki?

Toward a Generative Account of Ubicomp

As ethnographic accounts produced outside the domain of technology
development, the work of Abu-Lughod, Lutz, Munn, and Malkki certainly
does not present implications for design in the form in which they are
often requested within ubicomp research contexts—a delimited set of
short-term requirements or constraints on the design of contemporary or
shortly anticipated technologies. As detailed and rich accounts of aspects
of human experience that reach well beyond the specific sites at which
research engagements typically take place, they certainly do present impli-
cations for design in the form of consequential, profound, and direct guid-
ance for how to think about the issues in projects such as Undersound.
Information technology and interactive systems are not in evidence in any
of their studies; (user) experience, however, is front and center. This (user)
experience is their topic, and to the extent that what they attend to is the
role of emotion and mobility in (user) experience, their implications for
the design of technologies in these areas are legion.

As we have argued throughout this chapter, the implications for tech-
nological design found in these ethnographic accounts are not of the
requirements-capture variety. They set constraints on design, certainly, but
not in terms of operationalizable parameters or specific design-space guid-
ance. They may speak more to the way that information technologies and
digital media take their place among the other “mediascapes” that shape
cultural experience (Appadurai 1996). This is not a move away from design,
however. What these studies in fact tend to do is open up the design space
rather than close it down, talking more to the role of design and technol-
ogy than to its shape. Implications for design encompass not only specific
technological imperatives but also implications for how we go about design
in the first place, what it might do, how it can be carried out, and what
import it holds.
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Importantly, these ethnographic understandings are derived not from
the empirical aspects of ethnographic work; they come from its analytic
aspects. That is, the ethnographic engagement is not one that figures
people as potential users of technology and looks to uncover facts about
them that might be useful to technologists (or marketers). Ethnographic
engagements with topics, people, and field sites instead are used to under-
stand phenomena of significance to design, and the implications arise out
of the analysis of these materials. This goes again to the marginalization
of theory that we discussed earlier in this chapter, in which the very fact
that ethnography is conducted under particular analytic auspices is
neglected or ignored.

It is also worth noting the temporal context and lifetime of ethno-
graphic accounts, which can remain relevant far beyond their moment
of writing. The studies we have cited were published between the late
1980s and 2000. We have cited others of relevance from earlier decades.
Even if these studies had been conducted under technological auspices
and had addressed design considerations, one has to ask what the impli-
cations for design would have been in 1995, 1985, or 1975, and what
they would mean today. We have a feeling that they would tell us little
about iPods, mobile phones, or blogs. Yet the theoretical contributions
that the studies provide have a considerably longer shelf life and a
relevance that transcends specific technological moments.

Our assertion is certainly not that design recommendations are poor
things to include in ethnographies. Tight couplings of ethnographic
materials and design practice have been both successful in design terms
and productive for the research community—for instance, the Lancaster
work on air traffic control (Hughes, Randall, and Shapiro 1993). The
presence or import of implications for design, however, are not the only
appropriate criteria by which ethnographic contributions can be judged.
In fact, even in cases where such recommendations can be concisely
and effectively formulated, to focus on those as the outcomes of
ethnography at best distracts from, and often completely obscures, the
analytic and conceptual work that lies behind them, which is frequently
where the substantive intellectual achievement is to be found. What
matters is not simply what those implications are; what matters is why,
how they were arrived at, what kinds of intellectual (as well as moral
and political) commitments they embody, and what kinds of models
they reflect (Flyvbjerg 2001).

In thinking about ethnography (or indeed any social science contribu-
tion), it is crucial to distinguish two levels and two sorts of contributions:
the empirical and the analytic. The empirical materials make up the
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fundamental observational material—the “this is what happens” detail of
ethnography. The analytic materials comprise the ways in which these data
are theorized, understood, organized, juxtaposed, interpreted, and pre-
sented in order to make an argument that reveals something about the
setting under investigation. Observations are always theory laden, and any
encounter between ethnographer and field involves a whole host of ana-
lytic positions, so a hard-and-fast separation would be impossible. But at
least as far as ubicomp is concerned, we can distinguish between these two
as ways in which an ethnography make a contribution—in terms of what
it says happens and the ideas it offers for thinking about social life.

We would argue that the call for implications for design, drawing on
the notion of requirements in traditional software engineering, is a request
for empiricism. It is a request that the ethnography provide “facts”—when
people work, how they talk to each other, what they do when they sit
down at the computer, and so forth—which can be translated into tech-
nological constraints and opportunities. Certainly, many ethnographic
studies can offer such things (although it is important not to ignore the
role of the ethnographer as interpreter and framer of these “facts,” rather
than as a passive mirror of the site).

What has traditionally been more complicated has been to establish a
deeper, more foundational connection between ethnography and design—
to look for a link at an analytic level versus simply an empirical one
(Dourish and Button 1998). The analytic contributions tend not to be seen
as holding implications in the same way.

It is not that these do not have profound implications for design,
because as we have seen, they do—indeed, often more profound than a
laundry list of facts and features. Their impact, though, is frequently more
diffuse. They provide us with new ways of imagining the relationship
between people and technology. They give us ways of approaching design.
Still, they typically go beyond specific instances of design. More to the
point, they draw in general on the fundamental repudiation of a tradi-
tional separation between designer and user, between technology and
practice. To the extent that these implications are not formulated as impli-
cations for design, it is because the categories of design, user, and designer
are themselves in question.

Is it a cop-out to say that what these studies offer is a new framing
for the questions rather than a specific set of design guidelines? Hardly.
One obvious point to maintain about these reframings is that they have
both a broader scope and longer-term impact than a simple series of
requirements. They reach beyond the level of specific investigations. Is it
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a lack of imagination to fail to discuss technical matters? Again, hardly.
What we have presented here are in fact acts of reimagining. In the cases
that we have provided, technology was simply never in question in the
first place, so naturally it did not feature as part of the discussion. But
more generally, we are arguing that the movement from ethnographic
engagement to design practice is inherently a conceptual and imaginative
move, not a rote translation of empirical evidence into designed fact. Is
it a lack of courage to claim that ethnographers need not provide implica-
tions for design? Yet again, hardly. If the push back is anything to go by,
it takes considerably more fortitude to argue against the hegemony of
design practice rather than to submit to it.

Perhaps it is a question of modesty. The engagement between eth-
nography and design must be just that—an engagement. Ethnography
and ethnographic results are part of that engagement. The scope of the
project of ethnographically grounded design goes beyond either ethno-
graphic inquiry or design practice. Attempts to use ethnographic inquiry
as a simple substitute for engagement with users, supplying a convenient
summary of people’s needs, goals, and meanings, are attempts to decouple
design practice from its consumers and users. It is precisely these engage-
ments that ethnographers seek to stage and frame in ubicomp and
beyond.

The question is likewise one of responsibilities. We can ask this question
in two ways. Whose responsibility is it to connect ethnographic results to
design practice? According to the implications for design position, it is the
ethnographers’ responsibility. If the technological design implications are
not clear, it is from the ethnographer’s failure in meeting responsibilities.
Certainly much could be said about the ways in which ethnographers need
to frame results for broader publics (a concern that ethnography has long
recognized), but we would contend that it is no more the ethnographer’s
responsibility to speak to design within the context of each specific pub-
lication than it is the designer’s responsibility to speak likewise to ethnog-
raphy. Rather, the responsibility for ethnographically grounded design
results is a collective one.

The other way to ask this question is, To whom do ethnographers owe
their responsibilities? Again, based on the implications for design position,
ethnographers own their responsibilities to the design subcommunity. The
alternative is that ethnographers owe their responsibility to their partici-
pants and informants, to the people with whom they have engaged, whom
they represent, and for whom they speak (Rogers 1997). At times, that
responsibility may be best served by engaging in technological or
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information systems design. At other times, it may be best served by
heading off fruitless design activities, and, at still other times, it may be
best served by reframing the questions. If the role of the ethnographer in
ubicomp is to stage encounters between sites and technologies, then the
forms that will take may vary considerably.

Perhaps one way of reconsidering the role of ethnography in ubicomp
design is to question the concept of the ethnographic site. One of the more
significant transformations of contemporary anthropological ethnography
has been the concept of multi-sited ethnography, as developed particularly
by George Marcus (1995). Whereas traditional ethnographies since
Malinowski have focused on a geographically bounded field site, Marcus
observes that in the context of globalization, culture can no longer be
adequately circumscribed in such a matter. The Trobriand Islands can no
longer (if they ever could) be approached as a “realm apart,” but must be
understood within a broader web of relationships to other parts of the
world and other forms of cultural practice, including, for example, their
connection to international academic anthropology and the cultural set-
tings in which ethnographic results are presented (Marcus and Fischer
1986). Contemporary ethnography must concern itself instead with trans-
national flows of people, capital, and culture. This is perhaps especially
relevant when considering information technologies—technologies that
are both means and embodiments of these globalized practices. Miller and
Slater’s Trinidadian Internet, for instance, is a means by which cultural
practice operates within a globalized economy. When we attempt to dis-
charge the mythology of the field as part of a professional rite of passage,
we are forced to consider the concept more critically (Gupta and Ferguson
1997).

What might happen if we started to think more critically about the
site of ethnographic studies in ubicomp and HCI? In what ways can
we separate the technical practices of one organization or set of users
from those others with whom they interact, from whom they learn,
and with whom they exchange information, artifacts, and people? We
might, say, reconfigure the ethnographic project in ubicomp by thinking
of studies not as independent investigations but rather as contributions
to a broader ethnography corpus whose site is not a particular office,
campus, or city within which technology is used, but rather it is the
global technology culture itself, or the intersection between cultures of
technology production and consumption. Certainly, this suggests that
we might need some very different criteria for assessing the role and
contributions of ethnographic studies within ubicomp.
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In this chapter and throughout this section, we have articulated a dif-
ferent kind of ubicomp—one that is a form of social and cultural produc-
tion as much as a scientific research trajectory. We have been particularly
interested in mapping out a new set of relationships between ethnography
and ubicomp that move beyond formulaic implications for design to some-
thing considerably more generative and inviting. In the next chapter, we
take this one step further and offer a critical interrogation of contemporary
ubicomp preoccupations.






By many accounts, ubicomp has been tremendously successful. It has
been successful as a research endeavor. In addition to being a topic in its
own right, it is also a central aspect of the research agenda of many other
areas of computer science research, from theory to embedded systems.
Furthermore, it has been successful as a technological agenda, meaning
that Weiser’s model of a single person making use of tens or hundreds
of embedded devices networked together is a reality for many people.
Throughout this book, however, we are interested in posing the question
of the relationship between these two successes.

The foundational elements of the ubicomp vision—a future in which
our encounters with the world and each other are smoothed by the
application of technology, a world to be delivered to us by heroic engi-
neering—is remarkably persistent. There is a fundamental technological
determinism at work, and Peter Tolmie and his colleagues (2001) note
the irony of, on the one hand, Weiser’s attempt to move beyond the idea
of the “dramatic computer” and, on the other, an inevitable research
practice celebrating ingenious design. Weiser and other early ubicomp
visionaries provided an imaginative vehicle for understanding the encoun-
ter between technology and the social world—one in which technology
would play a liberating role. This is both an alluring vision and a common
one (Kling 1994). Nevertheless, while the majority of ubicomp’s research
attention has traditionally been devoted to the proximate future, just
around the corner, we have suggested instead that some twenty years
after Weiser originally formulated it, ubiquitous computing has indeed
arrived. If the availability of devices with wireless data communications
and powerful computational properties is anything to go by, then it is
hard to deny that computation is already ubiquitous. This raises two
interesting questions: First, why did we fail to notice it? And second,
what should we do as a consequence?
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As we have written throughout part I, our failure to notice the arrival
of ubicomp is rooted (at least in part) in the idea of seamless interoperation
and homogeneity. The ubicomp world was meant to be clean and orderly;
it turns out instead to be a messy one. Rather than being invisible or
unobtrusive, ubicomp devices are highly present, visible, and branded, but
perhaps still unremarkable in the sense explored by Tolmie and his col-
leagues. Ubicomp has turned out to be characterized by improvisation and
appropriation; technologies lashed together and maintained in synch only
through considerable efforts; surprising appropriations of technology for
purposes never imagined by their inventors and often radically opposed
to them; widely different social, cultural, and legislative interpretations of
the goals of technology; and flex, slop, and play.

The material in this section grows out of a series of papers that we have
produced over the last several years, which were inspired by our collabora-
tions with colleagues, topics of immediate concern, and dialogues (both
formal and informal) at research conferences and in the published litera-
ture. The topics that we have presented here as sites in which to investigate
the technological imagination of ubicomp—infrastructure, mobility,
privacy, and domesticity—are scarcely the only ones we could have selected
or even, arguably, the most important ones; they just happen to have been
the topics that preoccupied us at one moment or another. We have said
next to nothing here of religion and spirituality, romance and intimacy,
health and well-being, birth and death, citizenship and civic participation,
or work, leisure, and sport—all topics of crucial significance to people every
day; what is more, all topics in which digital technologies of the sort we
have been discussing play ever more central roles. Although we have
neglected these topics here, no significance or symbolism is implied;
equally fruitful investigations could certainly be conducted at those sites.

We are perhaps less concerned with the specific sites or topics of
investigation than we are with the styles of investigation as well as the
forms of scholarship that we have been trying to develop, exemplify,
and advocate here. It is, for us, an approach entirely in keeping in a
number of ways with the constitution of the ubicomp program as origi-
nally set out by Weiser. First, it attempts to take seriously what it might
be to make a claim for a ubicomp, not in the sense of subscribing to
that as a plausible goal but in understanding the ways that computing
is both embedded within and constitutive of a world of shreds and
patches, characterized by difference, disjunctions, and distinctions. The
idea and practice of ubiquity—the work that needs to be done, by design-
ers, users, legislators, and operators, to produce specific and limited forms
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of ubiquity—are themselves useful topics of interest, as are the areas of
life, peoples, practices, and worldviews excluded from this apparently
expansive perspective. Taking ubicomp seriously thus implies taking seri-
ously the practices of ubiquity. Second, our approach draws on the broad
intellectual vision that Weiser similarly sets out as a component of the
ubicomp agenda from the outset. From the earliest accounts, ubicomp
is no narrow topic located entirely within the boundaries of a traditional
computer science. It expands those boundaries and reaches beyond them.
As we argued earlier, we feel that this calls for integrative rather than
parallel investigation from different disciplinary perspectives—another
form of ubiquity perhaps, and one that we acknowledge as no less
problematic.

It is precisely these problems that make the area of ubicomp so produc-
tive. We suggested in chapter 2 that what characterizes ubicomp settings
is their messiness, and as we have proceeded through other topics, we have
found this messiness to pervade methods, concepts, and practice. Yet we
are not implying that the messiness is an obstacle, nor are we proposing
that it would be appropriate to tidy up. We find messiness inspiring, pro-
ductive, generative, and engaging. Tidiness is static, rigid, fixed, and closed;
messiness is dynamic, adaptive, fluid, and open. Likewise, when we talk
about the problems of ubiquity and the impossibilities of erasing differ-
ence, we do not see these as nails in ubicomp’s coffin but rather as points
of interest and exploration. Cleaning things up has, in short, neither been
our goal here nor has it become our goal going forward; embracing the
messiness gives us so much more to think about.

In this section, we turn to contemporary ubicomp practice. We do
this by exploring a set of related yet distinct themes that arise both in
the research literature and as aspects of everyday experience. Given the
multifold direct and indirect roles of digital technology in contemporary
life along with the expansive nature of the ubicomp vision, it is perhaps
unsurprising that these different themes are not easily untangled. None-
theless, each topic provides us with an entry point and a particular set
of phenomena that help to illuminate different aspects of the overall
story.

Fach of the four topics that anchor this section’s chapters—infrastruc-
ture, mobility, privacy, and domesticity—appear at first glance reasonably
contained. Infrastructure, it would seem, denotes a specific part of the
fabric of ubicomp technology; mobility is a limited concern that places
technical demands on some subset of applications; privacy, while a perva-
sive consideration, is one that arises only at the point of technology use,
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not technology design; and domesticity is a consideration that emerges in
bounded application domains. In selecting these as our points of entry
into what we might more broadly call the “ubicomp imagination” or
mythology, however, we deliberately resist the constrictions of these appar-
ent boundaries. Indeed, what is most interesting about these topics—and
the reason that we focus on them—is exactly the way in which they rapidly
expand beyond any natural boundary, and we can find, refracted through
them, much more expansive aspects of the broad ubicomp vision. Infra-
structure enlarges to incorporate questions of standardization, compatibil-
ity, interchange, uniformity, and the work involved to create local as well
as temporary stabilities within technological and social environments con-
tinually in flux. Mobility raises questions of stability too, although here in
terms of space, scale, the cultural significance of patterns of movement and
habitation, and in turn the commitments that ubicomp makes to the
relationships between place and social life. Privacy, while a concern that
pervades much public and scientific discourse about technology and every-
day life, dissolves as a concept and gives rise instead to a broader series of
considerations about conceptions of information as an object of exchange
along with the social conventions that surround our orientations toward
risk, secrecy, and identity. Finally, domesticity marks out not simply a
particular region for technology deployment but also a set of historically,
geographically, and culturally grounded commitments to the nature of
social relations much more broadly. Each of these therefore provides a lens
through which we can examine an aspect of ubicomp’s imagination about
the relationship between technological and social life.

Each of these topics is an opportunity to engage in the sort of examina-
tion that we advocated toward the end of chapter 4—one that is grounded
in empirical engagement with everyday life but that seeks within that an
account of the patterns through which we construct coherence in the
course of daily practice, with, through, and around technologies of all
sorts, digital and otherwise. What they reveal is that ubicomp offers even
more as a site of examination than simply an account of contemporary,
cutting-edge technology development; it allows for an ongoing working
out of the nature of technologically mediated society.
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All computational developments are in some sense infrastructural in that
what computer designers, software developers, and information systems
architects attempt to do is to create platforms for people to achieve their
own individual goals. Like the familiar infrastructures of the built environ-
ment, from highways to the electricity grid, computational systems exist
not for their own ends but rather to be used to some other effect. Arguably,
then, to become infrastructure is a mark of a successful technology—it
becomes unremarkable. This was certainly one of Weiser’s explicit goals in
his original statement of ubicomp’s vision. His opening remarks speak to
the nature of infrastructure: “The most profound technologies are those
that disappear. They weave themselves into the fabric of everyday life until
they are indistinguishable from it” (Weiser 1991, 94). This is not the “dis-
appearance” of rapidly miniaturizing technology that becomes so small it
literally shrinks from view; instead, this is an infrastructural disappearance,
a form of easy habituation and invisibility in use that follows from casual
familiarity. This sort of infrastructure is still quite visible if you go looking
for it; it is just that, in most cases, we don't.

In this chapter, we examine ubicomp through the lens of infrastructure.
Given that infrastructure is something typically unseen and unspoken, it
may not seem like a fruitful topic for social or cultural inquiry. Yet as Star
(1999) demonstrates, in a paper that she delightfully dedicates to fellow
members of the “Society of People Interested in Boring Things,” infrastruc-
ture is a potent topic for ethnographic investigation, encompassing the
processes by which infrastructure standards are developed and deployed,
the dynamics of infrastructure development and maintenance, the con-
straints that infrastructures impose, and the forms of erasure and homog-
enization in which they engage. It is through a closer examination of
infrastructure that we can return to the messiness we first spelled out in
our introduction.
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Infrastructure?

Because “infrastructure” is the key term around which our explorations in
this chapter revolve, we should begin by unpacking what we want it to do
for us. By infrastructure here we are not simply referring to the technologi-
cal substrate of networked services that support the development and
deployment of pervasive computing applications (although those are cer-
tainly relevant to our argument). Rather, we will take the term more
broadly as well as literally as pointing to the structures that lie below or
beneath the surface of applications and interactions.

Infrastructure is normally taken for granted, almost by definition. Star
(1999), however, has spotlighted the value of infrastructure as a topic of
ethnographic inquiry, both as a means of uncovering the unspoken con-
ventions of everyday practice and a way of unpacking the implicit relation-
ships between different communities, interest groups, and perspectives.
In this light, infrastructures operate as another manifestation of cultural
practice and can be scrutinized as such. Star points to nine properties of
infrastructure: embeddedness (it is “sunk into” other structures, social
arrangements, and technologies); transparency in use; reach or scope
(going beyond a single event or site); learned as a part of membership in
a community of practice; linked to conventions of practice; embodied as
standards; dependent on an installed base; visible on breakdown; and fixed
incrementally rather than globally. For the purposes of this chapter, there
are at least two perspectives on infrastructure that are relevant here.

The first is a sociopolitical reading of infrastructure, from which we
might examine infrastructures as crystallizations of institutional relations.
Infrastructures drive and maintain standardization, reflect and embody
historical concentrations of power and control, and are instruments
through which access is managed. As a number of commentators have
observed (e.g., Castells 2000; Harvey 2001), despite the revolutionary and
transformational rhetoric surrounding the development of networked
information infrastructures, in practice they are as likely to reinforce as to
destabilize existing institutional arrangements. For all the contemporary
interest in blogs, user-generated content, and individual publishing, for
example, information on the Internet tends to be centralized in largely the
same hands as that in other media. From a sociopolitical perspective, then,
we might be concerned with the governance and regulation of the wireless
spectrum, the forms of control embodied in the “common carrier” and
“bilateral-peering” arrangements through which telecoms and Internet
service providers manage flows of traffic, or the use of firewalls and related
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flow-control technologies to transform, shape, and manage the virtual
network over which pervasive services are deployed. At the time of writing
(in early 2009), two cases seem pertinent. In the first, the experience of
the Internet’s use in countries such as China, Turkey, and Singapore, where
information flows are subject to considerable state restriction, put lie to
the idea that “information wants to be free” (Turner 2006); technological
arrangements and commercial interests can allow exactly the same sorts
of restriction and management that are deployed around “old media.” The
second example relates to ongoing debates about what is termed “net
neutrality”—a political and regulatory debate concerning whether ISPs
should be able to introduce traffic-routing policies that favor particular
sorts of network traffic (such as that to and from their commercial
partners).

Economics plays a role on a smaller scale too, of course, when we bear
in mind that the infrastructures in which we are interested are largely ones
deployed and operated by commercial entities operating in a complex
marketplace. Mobile telephony serves as an example once more, where the
impact of calling plans and pricing policies should not be underestimated
when thinking about what phones do and how they do it (Palen, Salzman,
and Youngs 2000). In the European Union and most of India and China,
consumers do not pay for incoming calls. In India during the first years of
this decade, although Bombay, Bangalore, and Calcutta did not charge for
incoming calls, Delhi’s local mobile companies did; as a result, there was
a marked absence of mobile phone use as compared to the other cities. In
London, at least, more than 50 percent of children aged fourteen to eigh-
teen have mobile phones, in no small part because the various service
providers have developed pay-as-you-go plans that do not require binding
legal contracts, because it is legally impossible to negotiate with minors.

From this sociopolitical stance, ubicomp is just one of a number of
recent infrastructural developments. Stephen Graham and Simon Marvin
(2001) have pointed toward a number of trends, including the growing
dependence on infrastructures for everyday life, increasingly contested
forms of interoperation and standardization, and an ever more complex
regulatory environment within which these issues are embedded. This,
they argue, is leading to an increasingly fragmented and splintered experi-
ence of urban space; indeed, on a more local scale, the everyday users’
simultaneous juggling of many forms of network infrastructure (i.e., wired
Internet, wireless Internet, dial-up, GSM, code division for multiple access
[CDMA], etc.) may be an example of their thesis at work in the information
technology domain. The spaces through which we move become visible
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in terms of their network accessibility and, consequently, in terms of their
implied electronic “locality.”

As such, this sociopolitical account is one way that we might examine
the relevance of infrastructure to ubicomp, and indeed the sociopolitical
context is our focus in chapter 2. The second approach is an experiential
reading of infrastructure, which concentrates not so much on how infra-
structures reflect institutional relationships but more on how they shape
individual actions and experience. It is this perspective that primarily
concerns us here, in two ways: what we refer to as “the experience of
infrastructure” and “the infrastructure of experience.”

By the experience of infrastructure, we point to the ways in which
infrastructure, rather than being hidden from view, becomes visible
through our increasing dependence on it for the practices of everyday life.
By the infrastructure of experience, we draw attention to the ways in
which, in turn, the embedding of a range of infrastructures into everyday
space shapes our experience of that space even as it provides a framework
through which our encounters with space take on meaning. The experien-
tial reading of infrastructure, then, sees infrastructure and daily life as
coextensive; accordingly, it encompasses not just technological but also
the social and cultural structures of experience in ubicomp settings.

Space and Infrastructure

As we noted above, we take a broad perspective on infrastructure, to better
examine the kinds of considerations that animate Star’s analysis. To do
this, we focus on space as infrastructure. We make this choice partly to
defamiliarize the notion of infrastructure by avoiding the more obvious
sorts of infrastructure with which ubicomp is plainly concerned (such as
electric power, software architectures, and hardware platforms), and partly
because from this stance the relationship between interactional and tech-
nological arrangements can be seen a little more clearly. From the socio-
political perspective, infrastructure is a natural topic for discussions of
space along with the distribution of activities, power, and movement.
When we think about the experience of space, though, we see that infra-
structures play multiple roles. Streets provide an infrastructure for the
movement of people and goods about a city. Yet the naming of streets is
simultaneously an infrastructure for encountering and experiencing the
city in terms of regions, paths, and flows—street naming defines patterns
of sameness and difference that critically define what you see when you
look around. Of course, some urban areas never name their streets at all



What Lies Beneath 99

but instead rely on a set of sociospatial directions to guide an individual
or mark a journey. Certain cities, in this way, become untraversable to
those not already resident within them—the location markers are not
abstract demonstrations of the city but rather concrete manifestations of
social relationships, historical events, and institutional memories. Pune,
India, is one such city; when Bell did fieldwork there in 2001, all directions
and addresses were given in reference to key landmarks and buildings.
More complicated still, the names used were often those for previous
owners, institutions, and occupants. This kind of remembered spatiality
would not find a comfortable home within, say, the addressing practices
of IPv6—the newest Internet addressing protocol.

In computer science, both at a foundational level and in terms of the
design of applications, Western conceptions of spatiality have played a
central role in how computation is conceived, modeled, and presented.
Phrases like “the information superhighway,” “World Wide Web,” “ad hoc
network,” “virtual town hall,” and even “surfing the web” all encode spe-
cific forms of spatial practice and knowledge. In collaborative systems, the
most extreme example is perhaps the development of collaborative virtual
environments in which virtual worlds provide a setting for the action and
interaction of “embodied” characters (e.g., Benford and Fahlen 1993;
Churchill, Snowdon, and Munro 2001). Even absent such literal interpreta-
tions of the role of spatiality in everyday experience, however, spatial
metaphors of computational phenomena—be those name spaces, work
spaces, file spaces, shared spaces, web spaces, and so on—are persistent
features of computational practice.

Yet despite the relatively widespread appeal to scientific and mathemati-
cal accounts of spatiality as a foundation for interaction with computa-
tional phenomena, space itself remains relatively unexamined in computer
system design. If time, as John Archibald Wheeler commented, is what
prevents everything from happening at once, spatial metaphors and
models in interactive system design are invoked mainly to allow for com-
putational objects to be kept apart from each other. Separation allows
distinctions to be drawn. Files in a file space can be distinguished from
each other and clustered according to needs; activities in a work space can
be kept from interfering with each other; conversations between different
actors in a collaborative virtual environment can proceed independently.

In contrast to this instrumental model of space, we consider spaces as
infrastructures, and in particular as layers of infrastructures, human and
technological (McCullough 2004; Klein 1997). We refer not only to physi-
cal infrastructures but more broadly to infrastructures as fundamental
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elements of how we encounter spaces—infrastructures of naming, mobil-
ity, separation, interaction, and so on. In so doing, we are foregrounding
an interest in the cultural constructions of space and in turn infrastructure.
Infrastructure is analytically useful because it is both embedded in social
structures and serves as a structuring mechanism in itself. It is this dual
role that especially interests us here—how the infrastructures of space
and ubicomp are mutually, reciprocally coupled to social and cultural
practices.

Encounters with many different infrastructures shape the experience of
space. Transportation systems are an obvious instance. For example, when
first visiting Paris and traveling on the Metro, one experiences the city as
a series of islands connected by Metro stops—until one day one walks
down the street, realizes that some of those stops are only a few blocks
apart, and starts to experience the city as a continuous phenomenon. At
the same time, iconic representations of transportation infrastructures
themselves become mental models of spatial organization (Vertesi 2008).
Religious sites or institutions (i.e., churches, temples, and mosques) suggest
a different sort of urban infrastructure, not merely as destinations in and
of themselves—fixed points on a specific sort of encounter within a city
as resident, tourist, or pilgrim—but also as manifestations of inter- and
intraurban connections. Schoolchildren in Britain, and indeed all over the
former British Commonwealth, grow up with mnemonics to remember the
various sounds of London’s churches (“Oranges and lemons, say the bells
of Saint Clement’s”)—a city’s soundscape reflected as nursery rhyme so one
never gets lost (Garrioch 2003). In contradistinction, mosques all over the
world orient themselves to Mecca—Islam’s holiest city—suggesting a dif-
ferent kind of invisible geography or infrastructure rarely accounted for in
current theorizing about the city or the mobile technologies therein. Traffic
flows, service times, calls to prayer, regions, and neighborhoods are all
infrastructures that shape one’s experience by making it meaningful
in different ways; in turn they are shaped and configured in support of
patterns of social practice.

The Practical Organization of Space

In focusing on the practical organization of space, we want to emphasize
the mutually constitutive relationship between collective understandings
of space and the practices and activities that people carry out in them.
Here we cast our net broadly, surveying studies of work, transportation,
leisure, and domesticity. In all these domains, we argue, there are complex
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and dynamic interplays between the physical dimensions of space and the
social actors who inhabit those spaces, however temporarily.

Spaces have structure and meaning for us in terms of our relationship
to a variety of systems of practical action and interpretation. In studying
conversational practice, Emanuel Schegloff (1972) notes the range of ways
in which place is “formulated” in conversation—that is, how a particular
formulation of location among an almost-uncountable set of alternatives
is selected and used in the course of spoken interaction. The interactional
determination of an adequate formulation, he shows, is much more than
simply a selection from a hierarchy of degrees of ambiguity; the use of
an appropriate formulation both depends on, and displays the use of,
collectively shared understandings of practice. The question “Where are
you?” might have any number of answers, not all of them relating to
place, and be contingent on the work at hand; the determination of an
appropriate response, as a part of an ongoing interaction, is one aspect
of competent practice, whether that practice is astrophysics, plumbing, or
passing the time with a stranger at a bus stop. Space and practice
are similarly tied together through the processes of interpretation that
accompany embodied practice.

Charles Goodwin (1994, 1995) uses the term “professional vision” to
talk about the specialized visual and discursive practices associated with
disciplines such as archaeology and oceanography, in which acts of seeing
arise out of theoretically structured encounters between people, instru-
ments, and the world. He contends that “the ability to see a meaningful
event is not a transparent psychological process but instead a socially situ-
ated activity accomplished through the deployment of a range of histori-
cally constituted discursive practices” (Goodwin 1994, 606). The ability to
see a place—and see it as a place and as a particular sort of place—depends
on similar practices.

While the studies of the practical organization of space focus in detail
on highly localized settings, the issues of the relationship between space,
experience, and practice play out on much broader scales. Here, by looking
across contexts, we are concerned with people’s experience of spaces and
landscapes as cultural, not least because it is this experience that is dis-
rupted and transformed when new technological opportunities enter those
spaces.

In a series of studies, Christian Heath, Paul Luff, and their colleagues at
King’s College London have applied principles and methods from conver-
sation analysis to scrutinize and unpack the mutual coordination of actions
in a variety of settings of collective activity, ranging from doctors’ offices
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to transportation control centers to art galleries. Their study of London
Underground control room operators uncovers the delicate coordination
between the activities of team members who have different responsibilities
but must nonetheless coordinate their actions to achieve a coordinated
effect (Heath and Luff 1992). For instance, they show that control room
staff attend not only to their own working activities but also to those of
others in their periphery so as to anticipate upcoming action and coordi-
nate their own alongside it. The controllers go so far as to organize their
activities in such a way as to allow others in the immediate local environ-
ment to observe and interpret it as an aid to this process. Again, although
the work of the control room staff is organized in terms of separate respon-
sibilities, formal processes, and information flows, in practice the fact that
it arises in real time in a common space provides the participants with the
means to coordinate actions in a much more integrated way. Katrina Jung-
nickel (2004) documents a similar coordination of work practices between
driver and conductor on the now-defunct Routemaster bus plying the
number 73 line in London. Although conductors communicated with
drivers solely via a one-tone bell, there were distinctive patterns between
particular drivers and conductors. What becomes clear here is that work
practices are not only embedded within and constrained by the specificities
of particular spaces (a moving bus, a control room, or a doctor’s office) but
they are also learned, familiar, and relational.

The infrastructure of work spaces are not the only ones that are
negotiated through learned, familiar, or relational practices. The “home”
is also a site of such negotiations, a space with its own distinctive
infrastructures and understandings thereof, and while we will discuss
domesticity at length in chapter 8, the infrastructures of home spaces
are worth exploring here. There is a large body of ethnographic and
sociological work centered on the home as a space of daily activity;
attention is paid to notions of public and private within the home, the
gendering of different domains within the house (kitchen, shed, living
room, and home office), informal divisions of labor (Strausser 1982;
Livingstone 1992) for household tasks, and the physical divisions of
space. Much recent work on the home has traced the impact of the
introduction of new technologies on the rhythms and rituals of such
spaces within a Western context (e.g., Lally 2002; Silverstone and Hirsh
1992; Rodden et al. 2004; Livingstone 2002). But here too, cultural prac-
tice and geopolitical institutions have a significant role. Homes outside
the West often exhibit different infrastructures and practices. Not only
are they embedded within fundamentally different systems of meaning
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but they also exist within different sorts of physical, infrastructural, and
legislative contexts.

Bell’s multi-sited ethnographic research in urban settings in six Asian
countries in the 1990s explores these different kinds of models of domes-
ticity, infrastructure, and space (Bell 2005, 2006b; Bell, Blythe, and Sengers
2005). Unlike their U.S. counterparts, for example, not only are urban
Asian homes generally smaller, with fewer rooms, they are rarely freestand-
ing dwellings; homes are far more likely to be apartments within larger
buildings or complexes. Electricity, water, and various forms of communi-
cation infrastructures are neither evenly nor consistently distributed. In
these dwellings, residents might share resources, including common areas
and infrastructure. Resources, for most urban households, are distributed
at a building rather than an individual space level. In China, cable services
are provided to the apartment complex and individual households receive
only what is bundled to the building complex; there is not a model of
individual customized subscription. Yet resource allocation certainly
follows certain social/political hierarchies, and there are more channels
available in apartment complexes that house upper-middle-class families
and business owners than those that house factory workers. It is possible
to imagine that such distribution and control of domestic infrastructures
might in turn generate practices of resource management within as well
as around the home that are not well supported in current visions of a
computationally augmented living space. Crosscutting the infrastructures’
fixity in particular places are also a set of infrastructures that support
mobility, as we discuss in chapter 6.

Related research has shown the same issues in a leisure setting: the art
gallery (vom Lehn, Hindmarsh, and Heath 2001). Art is not experienced
statically and, critically, in isolation but rather in a space that is moved
through and occupied simultaneously by others, both companions and
strangers. While the experience of art is often a private phenomenon, it
frequently transpires in public spaces. The presence and activities of others
configures the space for a gallerygoer, directing attention, constraining and
guiding movement, and so forth. Similarly, the ways that exhibits are
encountered sequentially as the gallerygoer moves through the space,
places the individual pieces within a broader experiential context; they
may be encountered not so much individually but instead collectively, as
configured by conventional patterns of movement. Particularly in the case
of exhibits in science museums (rather, perhaps, than traditional art gallery
spaces), where the exhibits themselves may be interactive and require
participation by the gallerygoers, people are seen to be highly responsive
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to the presence of others along with the public availability of interaction
between people and exhibits. People dynamically construct collaborative
encounters with the exhibits: “the visual, vocal, and tactile contact of
others provides resources for looking, seeing, and experiencing the various
exhibits” (ibid., 206).

These examples, drawing on widely different domains, highlight the
complex relationship between the physical structure of space, the local
organization of the activities within it, and the collective practices of those
who occupy it. The choreography of mutually directed activities within
space furnish it with a local logic that, in turn, makes those actions mean-
ingful to the parties involved. Spaces are inhabited. Actions are not merely
“played out” in space; they serve to structure and organize that space. The
movements of people—the places they gather and those they avoid, the
places they talk and the places they sleep—structure space; the logics of
space are enacted in and through everyday life. So while much of the
discussion of spatiality in interactive systems has conceptualized space as
a passive “container” within which decontextualized actions may be
arrayed, our infrastructural perspective has attempted to highlight the
mutually constitutive nature of space and practice.

In contrast to iconic and frequently used tropes of urban spatial infra-
structures, it is helpful to look to central Australian Aboriginal peoples’
experience of the land that they occupy (Bell 1983; Povinelli 1993; Stanner
1958; Munn 1996). There have been interesting and innovative technol-
ogy interventions into Aboriginal communities in central Australia, includ-
ing early satellite and television deployments (Michaels 1986, 1987), but
we are more interested in exploring the cultural construction of space
along with the radically different imaginings of place, infrastructure, and
mobility.

As we discussed in chapter 4, local indigenous belief systems charge the
Warlpiri and Kaiditch (Kaytetye) peoples of central Australia with a ritual
responsibility for the land. This reflects a symbolic dependence, not simply
an ecological one; the people’s responsibility is not just for environmental
stewardship of the land but also for Dreaming it into existence. The exis-
tence and persistence of the land and the landscape are inextricably bound
up with the people and their cultural practices. More significantly, this
relationship means that the landscape is not simply a physical topology
but also a cultural and historical one. This arises in a number of ways.

First, the visible features of the landscape are held to be the results of
the action of creatures during the time of creation, often described as the
Dreamtime, as mentioned earlier. The features of the natural world are the
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symbolic footprints of these metaphysical creatures, which resemble
animals familiar from daily experience. These totemic creatures are associ-
ated, too, with tribal groups and lineages, creating a direct relationship
between social groupings and the land. In every telling of the creation
stories, in ceremony and beyond, the landscape and its importance is
foreground, and so it plays a central role not merely in stories of the past
but in the experience of the present as well. This historical connection is
manifested in the sacred status of particular sites. By definition, knowledge
of sacred sites is not public; it is restricted to those who have a responsibil-
ity for those sites. So, again, the landscape takes on a layer of meaning
through these responsibilities and forms of local knowledge.

Second, according to their belief system, all meaningful actions and
events leave their imprint in the land. As we have noted, the features of
the landscape are associated with the actions of various creatures during
the Dreamtime, but this link between space and action extends also to
human activities. Battles, celebrations, births, deaths, and other events of
human history also leave their resonance on the land; the landscape is
simultaneously a physical and historical one. These historical resonances
take on ritual significance, yet they also permeate the experience of every-
day life, making daily life as well as the movement through space a cultural
and historical experience. Stories become manifest in the landscape itself,
and historical experience is rooted in physical space, which in turn becomes
a way to maintain connection to the past and the events that shaped
current experience.

Third, kinship groupings are also projected into the spatial domain.
Kinship is a dominant aspect of daily life. For instance, since the names
of the dead are not to be spoken under taboo, the dominant form of
naming and everyday address is actually one based on Kinship relations.
These broad patterns are also tied to historical developments. All these
influence the creation and experience of spatial relationships. The orienta-
tion of settlements reflects ancestral migration patterns, and their layout
also mirrors local kinship and lineage relationships (Bell 1983). Areas of
land or regions of a settlement are interpretable as associated with various
groups, which themselves have significance in terms of kinship responsi-
bilities, alliance and marriage opportunities, and so on. Kinship, then,
provides a local logic for the experience not just of others but also of space
itself; lineage patterns are inscribed into space. This may have the effect
of limiting or transforming patterns of movement, as kinship patterns may
make certain encounters inappropriate or uncomfortable (e.g., between
people who stand in the actual or potential mother-in-law/son-in-law
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relationship); the ways in which kinship relationships and ritual exclusions
are mapped onto the space becomes a primary way in which space is
encountered, experienced, and navigated (Munn 1996).

This particular set of cultural arrangements elaborates on the view of
space as a layering of infrastructures, background or invisible structurings
that underpin mundane experience, and everyday action. The very orga-
nization of space—and then its use, occupancy, navigation, and so forth—
are experienced through a range of cultural lenses that give it meaning and
significance. Practice and action, too, take on meaning through the way
in which they relate to these cultural scripts. The world of everyday experi-
ence is not simply the physical or visible world but rather one imbued with
historical, social, and cultural meaning that is, critically, mapped onto and
experienced through spatial patterns or, perhaps more accurately, habita-
tion patterns. Everyday space is not experienced neutrally; it is experienced
as inhabited, with all that entails.

The different spaces we have described over the last few pages— London
Underground control stations, urban Asia, art galleries, and Aboriginal
central Australia —have their own sorts of infrastructures—physical, social,
historical, cultural, and political—forming complex layers and layerings of
meaning, practice, and ritual. We argue that any form of pervasive comput-
ing deployment must not only contend with these layerings but indeed
find ways to nestle between them. It is not possible to erase these layers
with a Wi-Fi network or to negate centuries of history and cultural practice
with a sensor deployment. Rather, we must pay attention to these infra-
structures, reading their subtle and not-so subtle effects on the spaces and
practices that we hope to augment with new technologies.

Regulating Infrastructure

When we think about infrastructure, we must also think about its regula-
tion. Here we mean to cast regulation broadly to encompass both formal
mechanisms as enacted through governmental, judicial, and economic
institutions, and also more tacit forms of regulation via social and cultural
institutions and practices. Formal mechanisms regulating infrastructures
have impact on everything from appropriate forms and formats of content,
pricing, decisions about component parts and standards, data traffic speeds,
and backhaul rates. As we discuss in chapter 2, there are clearly ways in
which governments can set terms for all manner of infrastructural deploy-
ment and use; Korea and Singapore are both strong examples of this. There
are also less-explicit forms of regulation and participation, however. Tacit
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forms of regulation might include family choices about service providers
and device placement within the home, religious proscriptions about
device types and usages, and the placement of infrastructural nodes. That
there is such a complexity of regulations also implicates a similar level of
complexity when it comes to institutions (formal and otherwise) that
imagine they are, or should be, stakeholders in infrastructural deployment
and use.

In February 1840, the British colonial forces then present in New
Zealand negotiated a treaty with the Maori—the island’s indigenous inhab-
itants. Although there have been serious debates about the nature of this
negotiation and issues reconciling the two versions of the treaty, it has
had lasting implications for landownership, resource management, and
more recently, infrastructural build outs. Article II of the Treaty of Wait-
angi set forth that in exchange for protection from the British Crown,
the Maori would be allowed to retain “their chieftainship over their lands,
villages and all their treasures [taongal.” Taonga, in Maori culture, “refers
to all dimensions of a tribal group’s estate, material and non-material—
heirlooms and wahi tapu [sacred places], ancestral lore and whakapapa
[genealogies], etc.” Over the subsequent 170 or so years, the courts and
governmental authorities have interpreted Article II in particular to give
Maori rights in fishing, mining, and forestry. In 2000, as the New Zealand
government commenced the lengthy process to complete a 3G spectrum
sale, lawyers acting on behalf of the Maori nation came forward with a
novel interpretation of Article II. They argued that the air through which
the spectrum passed was covered by this provision, it was a taonga and
that, as such, the Maori should be granted rights to it, as they had in
previous resource cases (Crehan 2000; Landzelius 2007). As a result of
this legal challenge, the New Zealand government has set aside a certain
percentage of the spectrum for Maori use.

Although there are few treaties as comprehensive as this, and few
nations are covered by just a single foundational document, this example
points the way to a much larger conversation about what it means to
deploy infrastructure and how the spaces into which such infrastructures
will achieve scale are understood. In New Zealand, indigenous religious
practice, colonial encounters, and a 170-year-old document all figured
into the conversation. What might this mean for other deployments?
Who should participate in the discussion? Whose opinions and experi-
ences are relevant? How might such individuals and institutions be
included in both the conversations about deployment and those of
regulation?
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Sociality, Spatiality, and Ubicomp

What we are suggesting is an alternative model of space and spatiality
than that which dominates current discourse in the design of ubicomp
technologies and environments. Ubicomp brings computation out of the
traditional desktop and into the spaces beyond; but the critical feature of
these spaces is that they are always and already populated and inhabited.
More to the point, the experience of space is that of multiple infrastruc-
tures—infrastructures of naming, movement, interaction, and so on—and
these infrastructures emerge from and are sustained by the embodied
practices of the people who populate and inhabit the spaces in question.
Spaces are not neutral, and their complex interpretative structure will
frame the encounter with ubicomp; by the same token, the opportunities
afforded by new technologies allow for a reinterpretation and reencounter
with the meaning of space for its inhabitants. The experience of space is
fundamentally coextensive with the cultural practice of everyday life.

So how do these examples of the practical and cultural organization of
space inform our understanding of the relationship between spatiality and
emerging trends in pervasive computing? Here we again return to our
interest in the physical manifestations of infrastructures and their cultural
framings. We consider three topics: the physical reality of virtual environ-
ments, the spatial nature of mobile services, and the cultural framing of
space.

The first of these is what we might term “the physicality of the virtual.”
In the age of networked environments, such as those of Everquest, Ultima
Online, and Second Life, the rhetoric of virtuality suggests the electronic
domain as one that exists apart from the everyday world (Miller and Slater
2000; Woolgar 2002; Boellstorff 2008). The technologies of ubicomp,
however, require that we confront the physical reality of virtual environ-
ments. Wireless network infrastructures may be invisible and intangible,
and they may facilitate participation in a virtual world, but they are them-
selves thoroughly physical. Anyone who has had to step outside a building
in order to get a better cell phone signal or has wandered through a con-
ference hall, laptop in hand, checking their Wi-Fi signal-strength meter,
has firsthand experience of this overlay of the physical and virtual. The
physical configuration of electronic services creates a new layer through
which the physical environment is experienced and understood. Our phys-
ical encounters with space are mediated by the differential distribution of
computational elements within that space, both those embedded in the
fabric of the space itself and those carried by other occupants. Consider
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the ways in which wireless networking might be strategically placed to
support informal encounters in a conference center or public space, or the
difficulty that one might experience trying to walk through a crowded
space without letting a Bluetooth cell phone come within beaconing radius
of any other Bluetooth devices.

In some cases, this forces us to confront aspects of our development of
urban space and the built environment. It is well known, for example, that
GPS operates poorly or not at all in the urban “canyons” of New York City,
where satellite line of sight is hard to achieve consistently. GPS, then,
embodies a model of space and spatiality that provides a new lens through
which to view the relationship between space and function. A similar
set of observations has been made about mobile broadband in Sydney
(Jungnickel and Bell 2008). Indeed, the physicality of the virtual exposes
a range of cultural scripts and expectations that are embedded within a
range of pervasive technologies. “Residential” access points for wireless
Ethernet service are typically designed with a range of around 150-300 feet
in three dimensions; they are designed, that is, for typical U.S. homes, but
not for the high-density apartment living that characterizes many parts of
Europe or Asia (Bell 2006b).

Inverting this relationship, we can also see how certain configurations
of space make them particularly amenable to different forms of pervasive
computing through the ways in which pervasive computing technologies
interact with other spatial infrastructures. These examples all indicate that
the virtual technologies that will ultimately facilitate pervasive computing
have real, physical manifestations and impacts; wireless devices may
connect wirelessly, but they do it through spaces occupied by buildings,
people, and stories. Furthermore, they compete with other existing infra-
structures of space, time, architecture, and even weather. It is also the case
that different regulatory bodies, government structures and strictures, and
cultural patterns can profoundly shape how the virtual is materialized.

A second aspect of this relationship between ubicomp and social under-
standings of space is the spatial situatedness of mobile services. While the
rallying cry of “anytime, anywhere” access to information and electronic
services has spurred a great deal of interest within the ubicomp design
community, our interest is in exploring and supporting the distinctions
between spaces that this approach often erases. This is ubicomp not so
much anytime, anywhere but rather “right now” and “right here.”

Certainly, the rise of “cell-phone-free zones” in public spaces, or cell site
dampeners deployed in churches and restaurants, suggests emerging norms
about the device use in difference spaces—norms that may, of course, be
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acknowledged and enforced socially rather than technologically. Yet the
notion of seamlessness fails to acknowledge the subtle and intricate ways
in which social practices negotiate, defend, reinforce, and recognize a range
of boundaries between settings and spheres of activity (Zerubavel 1991).
Christena Nippert-Eng (1996) points to how distinctions between home
and work, as different spheres of activity with different responsibilities and
forms of engagement, are maintained, managed, and navigated. Again,
these are situated within different broader contexts. It is not simply that
people behave differently in different spaces; being able to act differently
in difference spaces, and being able to demonstrably recognize and respond
to the differences between one setting and another, is part and parcel of
what it means to be a competent member of society. The problem with
technologies that erase these boundaries is not just that they themselves
fail to recognize socially relevant distinctions but that they undermine the
mechanisms by which members of society can prove, to each other, their
sensitivity to these nuances.

We therefore are supportive of calls by some ubicomp researchers for
“seamful” design (Chalmers and Galani 2004). Alternative approaches
attempt not to erase the boundaries between settings but instead allow the
technology to make visible the boundaries and seams. This is not to replace
the social and cultural negotiation of boundaries but rather to enable it.

Finally, we want to point to the importance of a cultural framing of
space. The experience of space, as we have observed, is coextensive with
the cultural practices of everyday life, and these then provide people with
a critical interpretative resource in engaging in collective action coordi-
nated in shared spatial environments. The transformation of space through
the introduction and diffusion of pervasive computing technologies must
be seen in this context; not only do these technologies transform the
“cultural work” being done in space, but they themselves are also sites of
cultural production.

Consider two examples, again drawn from the Asian context. In the
mid-1990s, the prime minister of India declared that the Internet was the
future of India. This was seen by the Indian middle classes as a rallying cry
and a directive, and also understood to be their personal responsibility to
materialize this declaration as a reality. Many middle-class households
purchased personal computers at the decade’s tail end, driven in no small
part by this injunction, and attempted to get online, fighting both poor
telephony infrastructure and unreliable electricity. The Indian middle
classes represent only a small proportion of India’s more than one billion
citizens, though, and access for the wider population was not a problem



What Lies Beneath 111

solved by household-based consumption. In recent years, the Indian gov-
ernment and various nongovernmental organizations (NGOs) have rolled
out kiosk-based web services in rural villages and towns all over the country.
These kiosks offer a variety of services, including caste certification, remit-
tance payments, crop diagnosis, and access to other online government
and commercial services. Experiments with novel interfaces, user models,
and nontextual input are all under way, as are alternate fuel and power
models. In 2008, the government, in partnership with industry, launched
a new broadband initiative, the 511-Vision or Connected Indians—with
the goals of getting five hundred million Indians connected and online,
establishing one hundred million broadband connections, and setting up
one hundred million broadband-enabled devices.

In early 2004, a subsidiary of LGE, a Korean-based consumer electronics
company, launched a new mobile handset in the Middle East and southeast
Asia. The handset, the Ilkone 8000, claims to be the first cell phone that
supports one’s spiritual practices wherever one goes. It is a 3G handset with
GPS technology, a smart digital flash card, polyphonic sound, and sophis-
ticated calendar software. This phone can find Mecca from five thousand
cities around the world, and it can notify users of salat (prayer time) in
those same locations; it contains the entire Koran in Arabic and English
and can read it to the user; and it can bring the user the call to prayer from
Mecca, live.

Viewed with Western eyes, what is noteworthy about this example is
the relationship between religious practice and technological modernity
that it embodies. In contrast to the rationalist, empiricist, and positivist
narrative that underscores Western technological development, this alter-
native formulation embraces an alternative account of modernity in which
religious practice retains a central place (Blank 2001). Religious practice is
in fact an integral part of the encounter with pervasive computing tech-
nologies in a range of settings, from Buddhist blessings of cell phone
handsets to SMS missives from the Pope—a service that had garnered three
million users in Italy in its first two months (Bell 2006a). In the United
States, 68 percent of wired Americans report using the Internet for religious
purposes (Larsen 2000).

The power of infrastructures is their ability to reconfigure the relation-
ship between the local and global. The power of pervasive computing, too,
lies in this relationship, and in the ability to transform it as well. The
Ilkone, like the orientation of a mosque, provides a way of making sense
of the local environment in terms of its connection to Mecca and the
global practice of Islam. The availability of wireless networking—whether
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for cellular telephony, digital communication, radio-frequency identifica-
tion (RFID) product tracking, or environmental monitoring—imposes a
new set of globalisms through which the local can be read, connecting one
to a range of diffuse infrastructures and, through them, to a set of practices
and a set of people brought instantly “into range” if not directly into view.
Mizuko Ito and Daisuke Okabe’s (2005a) study of mobile communication
technologies in Japan highlights how technologies can be used to create
new spaces for intimacy, new locales for interaction, between young
married couples for whom a private physical space is economically unat-
tainable. The technology is a means by which an intimate local space can
be superimposed on, not carved out of, a global public sphere. By creating
both connections and boundaries, pervasive computing technologies and
the practices within which they are embedded provide an opportunity to
reconfigure this local/global relationship. One interesting issue to explore,
then, is the impact of ubicomp technologies on questions of scale and
scalar structuration (Marston 2000; Brenner 2001); as a new set of infra-
structures link individual practice to broader spatial and temporal patterns
of information and activity, what new scalar configurations and “fixes”
(Brenner 1998) emerge?

Infrastructure and Failure

When we link infrastructure and experience it becomes clear that infra-
structures condition our encounters with the world in the course of our
use of them. Infrastructure acts here as a lens through which the world
is encountered but remains in the background. Still, we would be remiss
in ignoring the other major case in which infrastructures structure experi-
ence of the world. The casual disattention with which infrastructures are
unnoticeably put to use is most obviously manifest in our responses and
attitudes to the moments in which they fail.

It is in the nature of infrastructure that it connects the mundane to the
transcendent, so that infrastructural failure is often marked by sudden and
discomforting juxtapositions. A major blackout of New Zealand’s telecom-
munications infrastructure in 2005 came to be blamed, in part, on a rat
chewing through a fiber-optic cable (Ward 2005); similar stories can be told
involving lightning strikes on satellite base stations or damage wrought by
construction (see, e.g., Neumann 1995). Similar risks attend the use of
information rather than physical infrastructures—engineering enterprises
that fail due to mismatches between metric and imperial measurements
(Euler, Jolly, and Curtis 2001), typographical errors in software programs
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(Neumann 1995), or the mundane problems of filing and finding docu-
ments (Dourish, Lamping, and Rodden 1999). On these occasions, two
things are telling. First, the fragility of infrastructure—the variety of ways
that problems and failures develop—throws into sharp relief the complex
processes of holding it together and highlights how active that process is;
stabilizing infrastructure is an ongoing effort. Second, the unexpected con-
nection between different elements of the everyday world—rats and tele-
phones, farming implements and the Internet, and rulers, tape measurers,
and spacecraft—exposes the complexity of maintaining infrastructure,
both in a pragmatic sense of protecting and tending to physical structures
and an ontological one in the substitution, as a matter of practical engage-
ment, of the abstraction that infrastructure offers from the complexities of
its implementation. Both take work.

At the same time, failure reveals itself in the small. For every spec-
tacular failure of infrastructure there are hundreds or thousands of small
everyday niggles and petty failures—doors that jam, mobile phones that
need to be power cycled, keys that require a special touch, antennas
that need to be aligned just so, screws that refuse to turn, wireless
networks with inadequate coverage, operating systems that lose track
of memory, plumbing that backs up, or cables that need to be jiggled.
Many of the indignities of daily life revolve around the continual mutual
alignment of individual action and infrastructures that don’t quite support
it, either because they do not operate entirely as advertised or because
they have been pressed into service to fulfill needs that they were never
intended to support. Elsewhere, we have suggested that visions of tech-
nological futures enshrined in science fiction can frequently be distin-
guished by their orientation toward infrastructural failure as dramatic
and spectacular, or as mundane and unremarkable (Dourish and Bell
forthcoming).

It is perhaps this picture of niggling failures that contributes to the
denial of ubicomp as a contemporary reality—a topic that we explore in
the opening chapter. Ubicomp is still a thing of the future, this argument
goes, because our current approximation is still troubled by failure and
discontinuity. If, though, we take failure and discontinuity as inevitable
consequences of any technology, and as aspects of everyday life that can’t
be eliminated, then the picture changes somewhat.

First, as we outlined previously, it suggests that we should think about
ubicomp not as a project to be completed but instead as something that
already has a present-day form and can be studied as a contemporary
phenomenon. This is not to say that it will not change, of course, but to
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assert that contemporary practice is worth examining even if it does not
look the way we imagined. This is a point we have made before.

Second, and consequently, when undertaking these kinds of investiga-
tions, it focuses us not on the ways that ubicomp infrastructures will seam-
lessly and unproblematically support human activity but rather on the
processes by which human activities are aligned with infrastructures that
themselves are fragile and brittle. In other words, it turns our attention to
ubicomp as a process and practice as opposed to an object.

Third, it suggests that the failures, niggles, problems, and breakdowns
of contemporary ubicomp are not things to be written out of the picture,
on the assumption that they are temporary problems to be overcome in
the next generation of ubicomp (the “real” ubicomp of which our current
implementation is merely an approximation). Instead, while the details of
the technology change, the notion of everyday practice as needing to work
around infrastructure as much as through it seems likely to remain salient.

Ubiquitous Computing Is Messy

Our goal in this chapter has been to examine two aspects of infrastructure
and practice relevant for emerging ubicomp technologies and environ-
ments; we label these the infrastructure of experience and the experience
of infrastructure.

In talking about the infrastructure of experience, we have concentrated
on how our encounters with everyday environments depend on both the
practices in which we might be able to engage and the structures that are
inscribed into those environments by those practices. The experience of
space, we have argued, is coextensive with the cultural practices of daily
life; those practices, in turn, provide the framework through which space
is experienced and rendered locally and collectively meaningful.

In talking about the experience of infrastructure, we have concerned
ourselves with the ways in which infrastructures offer themselves up
to people for manipulation and interaction. Infrastructures, normally
taken for granted and an unspoken part of the background, must none-
theless be managed, negotiated, navigated, and made to work as a part
of the environments and practices that they support. Infrastructures can
recede into the background—that is, exist only in the context of well-
understood practices and only through continual efforts of management
and maintenance.

Of course, the relationship between these two elements is recursive;
infrastructures give meaning to experience and experience gives meaning
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to infrastructures. The reason to take this infrastructural approach is
precisely because infrastructures come with “points of view”; as Star
(1999, 379) notes, “Study a city and neglect its sewers and power sup-
plies (as many have) and you miss essential aspects of distributional
justice and planning power.” This provides us with a useful entrée into
questions of design practice. From this perspective, we draw a number
of conclusions with implications for the development and analysis of
pervasive computing technologies and environments.

The first and most fundamental one is that space is organized not just
physically but also culturally; cultural understandings provide a frame for
encountering space as meaningful and coherent and for relating it to
human activities. Technological infrastructures are inherently given social
and cultural interpretations and meanings; they render the spaces that
they occupy ones that can be distinguished and categorized and then
understood through the same processes of collective categorization and
classification that operate in other domains of social activity. Technological
infrastructures and services, then, need to be understood as operating in
this context.

The second is that architecture is all about boundaries and transitions
and their intersection with human and social practice. We need to think
architecturally about the mobile and wireless technologies that we develop
and deploy, the human side of infrastructures. Everyday spaces are not
simply spaces for working or meeting but also for waiting, reading, loiter-
ing, watching, loving, remembering, and more (McCullough 2004). The
rhetoric of seamlessness is often opposed to the inherently fragmented
nature of social and cultural encounters with spaces; we need to be able
to understand how ubicomp might support rather than erase these
distinctions.

The third is that new technologies inherently cause people to reencoun-
ter spaces. This is not a question of mediation but one of simultaneous
layering. One fascinating aspect of the move from the systems we built on
the wired Internet to those that we experience through wireless and mobile
networks is that we are creating not a virtual but instead a thoroughly
physical infrastructure, and we need to think about it as one that is inter-
woven with the existing physical structure of space (Dourish 2001). The
rhetoric of ubicomp is one that traditionally ignores the ways in which
computing experience must be implemented on top of, and experienced
in and through, an existing landscape, whether that means Wi-Fi hot spots
on a university campus (Barkhuus and Dourish 2004) or non-Western
domestic topologies (Bell 2006b).
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Finally, there is already a complex interaction between space, infrastruc-
ture, culture, and experience. The spaces into which new technologies are
deployed are neither stable, uniform, nor given. Technology can destabilize
and transform these interactions but will only ever be one part of the mix.
Accordingly, the goal of pervasive computing must be to design not simply
for settings but also for the processes by which practice and meaning
evolve. Ubiquitous computing was, from the outset, a proposal not for how
technology should be but instead how it should be experienced.



6 Mobility and Urbanism

As we discussed in earlier chapters, one of the predominant characteristics
of contemporary ubicomp is its fascination with mobility and mobile
devices. That mobility is part of the ubicomp research agenda is hardly
a surprise; it was prefigured in Weiser’s first ubicomp scenario and has
been a consistent part of most research projects since then. The nature
of mobility, and the ways in which it is expressed in devices, technolo-
gies, and practices, however, has undergone subtle and not so subtle
transformations. In that first scenario, Sal’s car features onboard computa-
tion, and responds in real time with location and commerce information.
There is no accounting for mobile phones, or other forms of handheld
or portable computation. In 1991, computing was still something linked
primarily to particular places (i.e., academic labs and computing centers),
and the dominant paradigm for information services was the desktop
computer connected to fixed infrastructure. Weiser wanted computing to
disappear into the walls and furniture; he did not imagine it untethered
in our pockets and purses. But today, many researchers in ubicomp feel
that the mobile phone should be the primary platform for deploying new
information services (Satyanarayanan 2005; Patel et al. 20006).

In many ways this reflects the significant shifts in the technological
landscape over the last two decades: there have been widespread adop-
tions and uses of networked technologies and, most especially, deploy-
ments of wireless and mobile systems via wireless Ethernet and cellular
telephony systems (or there should have been). These are not simply
technological transformations but also transformations in social and cul-
tural practice; our expectations about what computers are, what they
might do for us, and the role of digital objects in everyday life have
evolved considerably in the past nearly twenty years. The same period
has also seen significant shifts in the workplaces in which ubicomp was
imagined; if the organizational rhetoric of the 1980s centered on



118 Chapter 6

knowledge management, core competences, and communities of practice,
that of today is more concerned with virtual teams, global connectivity,
and service delivery. Mobility—of people and activities, on a large and
small scale—plays a different role.

In other words, we need to look beyond a technical and instrumental
account of mobility. When we think of mobility in strictly technical
terms, we think of topics such as bandwidth, resource management,
location, and wireless networks. But when we think of mobility in
social or cultural terms, a different set of topics come into view: pil-
grimage and religious practice, globalization and economic disparities,
migration and cultural identity, and daily commutes and the suburban-
ization of cities. How these various elements are configured and recon-
figured is subject to constant negotiation, including even the ongoing
one of individual identity. Different places demand different forms of
behavior, yet mobile technology suggests the possibility of a constant,
fixed expectation about who one is and one’s level of accessibility and
engagement.

In this chapter, we examine the cultural contexts of mobility and
read these back against the dominant tropes and themes of mobility
within ubicomp. This argument extends and develops recent attempts
to explore the social and cultural aspects of mobility in HCI and ubicomp
(Bidwell and Browning 2006; Brown and Perry 2002; Dourish 2006b;
Ito, Okabe, and Matsuda 2005; Turner and Davenport 2005), conjoined
with a burgeoning interest in collaboration and interaction beyond
traditional working settings, including leisure settings (e.g., Agostini
et al. 2002; Brown and Chalmers 2003; Ducheneaut and Moore 2004;
Reeves et al. 2005) and museums, or gallery spaces and universities
(e.g., Heath et al. 2002; Hindmarsh et al. 2002; Burrell and Gay 2002;
Hornecker and Buur 2006). As we have done throughout this book,
we draw on a range of accounts that lie outside the domain of infor-
mation technology to gain perspective on technological design. Explora-
tion in areas such as cultural geography and the anthropology of space
suggest alternative accounts of mobility that should prove fruitful for
ubicomp. We begin here by discussing the relationship between mobil-
ity, spatiality, and technology as it has developed in ubicomp research
before presenting a series of contexts—mythical, moral, imagined, and
historical—for everyday mobility, and reflecting on what these might
tell us about the prospects for mobile interactive technologies. We use
recent projects to illustrate new avenues for design exploration and
analysis.
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“You Couldn’t Tell Pitt Street from Palm Sunday”: Defining Our Terms

Sociologist John Urry (2000, 2007) has suggested that mobility, rather than
society, may be the primary animating metaphor for sociology in the
twenty-first century. He argues that in contrast to a traditional sociology
focused around the emergence, maintenance, and character of social stabil-
ity, contemporary sociology must increasingly contend with mobilities of
many sorts—movements of people (migrations, diasporas, tourism, jet-
setting, business travel, suburbanization, commutes, and more) but also of
goods, capital, information, and media—and their dynamics. His assertion
cuts both ways: not only does it indicate that mobility must be an impor-
tant concern for social analysis, but it also highlights the importance of
social analysis for any account of mobility. In a talk at the University of
California, Irvine in 2007, Yale anthropologist James C. Scott remarked
that the major topic of his life’s work has been why people who move
around find themselves enemies of those who don't. Scott’s work over the
last twenty-plus years with landless peasants in Asia (1985, 1998, 2009),
migrant workers, and hill people has meant repeated encounters with
populations that were highly mobile and thus difficult to regulate, monitor,
and control; that all ultimately posed significant problems for their various
nation-states. Indeed, contemporary celebrations of the road warrior are
radically at odds with a longer-term picture of the troublesome nomad,
whether that manifests itself as the questionable moral status of the medi-
eval troubadour, the nineteenth-century U.S. “tramp scare,” or contempo-
rary Western debates about immigration and asylum seekers (Cresswell
2006). Mobility is not simply movement from point A to B. Transnational
migrations, economic globalization, and religious pilgrimages are obvi-
ously forms of mobility that need to be understood socially, but so too is
the daily commute, the venture downtown for an evening’s entertainment,
or the vacation.

What this implies is that when we approach the topic of mobile
technologies, we find ourselves at the nexus of two powerful intellectual
and cultural currents. Both mobility and technology are deeply embedded
in particular ways of thinking and in imagining the world and ourselves.
In this chapter, our goal is to examine the relationship between these
two concepts and especially how ubicomp might account for the many
different, simultaneous cultural embeddings of mobility.

It is precisely in relation to these issues of connection and disconnection,
or uniformity and difference, that mobility and mobile technologies play
such a key role. Patterns of connection arise around forms of movement
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and mobility; our sense of spatial organization emerges from the patterns
of movement of everyday life, as made visible in Kevin Lynch’s study
(1960) of people’s “egological” maps of their cities. At the same time, tech-
nologies of all sorts—from passenger jets and handheld GPS to maps—give
us ways of seeing places as connected or unified. Technological infrastruc-
tures create seams—the boundaries between zones of operation and non-
operation, regions of stability and difference (Chalmers and Galani 2004;
Dourish and Bell 2007). We start to navigate and understand spaces in terms
of the manner in which they reveal themselves to us as we move through
them and in terms of the portability of practice as we move—whether we're
within range of a cell phone tower, a Wi-Fi zone, or a power outlet. New
technologies, new technological practices, and new forms of mobility are
associated with new ranges of questions about sameness and difference that
give everyday space structure and meaning. If there is cellular coverage, is
it 3G, EV-DO, or EDGE? If there’s Wi-Fi coverage, is it with the right pro-
vider? If there’s no Wi-Fi, where in town is access available? Mobile tech-
nology is not, then, simply operating within a specific environment; it is
implicated in the production of spatiality and spatial experience.

Mobility and Urbanism: Some Examples

Early work on mobility in ubicomp and related fields focused on the
mobility of office workers, especially within workplace settings (Bellotti
and Bly 1996). As publicly available infrastructures were deployed that
allowed online activities to move beyond the walls of offices and labs, the
city became a major concern for a developing area of “urban informatics”
(Foth 2009).

Technology and the urban experience have always been deeply entwined.
The city embodies modernist ideals of rational planning and the products
of industry harnessed for the benefit not just of the individual but for civil
society as well—a model of technology’s application to the fabric of every-
day life. The city is not just a concentration of humanity; it is a nexus of
technological infrastructure, on which it depends for its continued exis-
tence. It is perhaps unsurprising, then, that the rationalist city would
feature as a site for ubicomp. Wayfinding, people finding, time manage-
ment, and resource consumption as parts of city living emerge as major
topics of technological consideration (e.g., Bedwell et al. 2009; Bellotti
et al. 2008; Stewart et al. 2008). Information technologies, particularly
those of mobile networking and positioning, become a new lens through
which the spatialities of urban space can be viewed.
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Can You See Me Now, an urban street game that overlays two spaces—one
online and one real—exemplifies these overlapping spatialities (Flintham
et al. 2003). Originally deployed in Sheffield, England, in 2001, it allows
online players connected to the system through a website to move their
virtual representations through a map, while human players armed with
GPS location devices and wireless Internet connections hunt them on the
streets of the real city. When the human and virtual players reach the
“same” spot, the virtual player is caught. While this layering of spaces itself
is intriguing, what is interesting for our purposes is the forms of tactical
play that emerge in how virtual players exploit their knowledge of the
city’s topography (busy streets to be crossed or steep hills to be climbed),
even as the human players similarly begin to exploit GPS black spots as
well as areas of high and low network connectivity and to incorporate
these into their gameplay (hiding in GPS black spots in order to ambush
unsuspecting virtual players, for example). In other words, the presence or
absence of network services become a new way to reencounter the city
streets. This is not simply thought of as an overlay of the virtual and physi-
cal; GPS satellite line of sight and Wi-Fi network signal strength are thor-
oughly physical phenomena. What they do provide, though, is a new way
to think about the space and what one can do there—a new mobility of
access, presence, and interaction.

On a broader scale, a number of researchers have investigated the role
of maps and spatial practice in tourism (e.g., Brown and Chalmers 2003;
Norrie and Signer 2005). Tourism brings these issues to the fore because of
the limited spatial resources available to tourists and their inherent unfa-
miliarity with the spaces through which they move. The very existence of
tourists and tourism as a category—and a target demographic for technol-
ogy developers as well as “urban entrepreneurs”—is dependent on specific
conceptions of space, culture, and nature, hence the flows of people
through and between “cultural” and “natural” spaces (Cronon 1996; Smith
1989). Tourism defines a relationship between an individual and other
tourists in whose footsteps one moves and with whom one travels, either
formally or informally. When we speak of “tourist trails,” we are speaking
almost literally, and both paper and electronic maps for tourists do not
just document but also produce spatial forms and spatial experience.

The Urban within Ubcomp

Cities are enmeshed in these flows and reflect them in their own struc-
tures. As we have suggested in the prior chapter, the infrastructure of the
city enables, hinders, and directs these flows, resulting in an experience
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of the city that is both heterogeneous and dynamic. The daily rhythms
of everyday life (transportation, the movements of people and goods),
the longer-scale evolution of cities (outward expansion, the flow of people
between urban centers and suburban and exurban communities), and the
broader historical patterns that link places together are all of interest and
importance.

With the seeming ubiquity of information and communication tech-
nologies has come an emphasis on what may seem to be a collapse of
time and space. Castells (2000) discusses globally distributed processes of
production, in which capital, labor, management, and markets may be
half a world away from one another yet linked and coordinated. Harvey
(1989) uses the term “time-space compression” to describe the processes
at work, which he argues are inherent to contemporary capitalism. In his
formulation, an intensification of temporal pace—twenty-four-hour pro-
duction models, speedier processes of obsolescence, and a quickening of
the business cycle—is combined with a lessening of the impact or obstacle
of distance, both through the use of digital technologies to bridge distance
and the global distribution of commercial and industrial operation. Infor-
mation technology clearly plays a key role here, although it is crucial not
to assume a causal one; as Harvey points out, capitalism is inherently
expansionary, and we could as easily see this need to expand as a driver
of technological innovation rather than presuming that technology is
the spur.

We find these considerations of global flows and patterns especially
significant when we start to think about technology’s role in urban experi-
ences (e.g., Mainwaring, Anderson, and Chang 2005). Several issues present
themselves.

The first, which will occupy us further in a moment, is the role that
technology performs in staging encounters between people and urban
space. Transportation systems are the most visible of these, as noted in the
previous chapter and as illustrated by Janet Vertesi’s exploration (2008) of
the London Underground map as a mental model for the organization of
London. Nevertheless, with the increasing interest in municipal networks,
we start to encounter the spatiality of the city through the range of services
that might be available there, especially when such services are deployed
selectively. An investigation of the spatial correlation between Wi-Fi access
points and median household income might be instructive.

The second consideration is the very way in which we think about
personal mobility and urban movement in the context of technology
design. As has been noted elsewhere, the cities that are the sites of urban
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computing research are typically quite similar. First-world “world cities”
with significant infrastructures and capital investments, like San Francisco,
New York, London, and Tokyo, feature prominently; strangely absent are
such metropolitan centers as Kuala Lumpur, Sdo Paolo, Seoul, Singapore,
Detroit, or Calcutta (Dourish and Bell 2007). We would note further that
the contexts of mobility have been similarly constrained. The urban resi-
dent is frequently pictured as young, well-heeled, techno savvy, and above
all engaged in discretionary movement through and consumption of urban
space. The overwhelming sense that urban computing technologies convey
is one of options and opportunities. Urban computing technologies help
people answer questions like: Where shall I go today? What's the latest
“happening” restaurant? Where might I find people whom I might like?
They encourage an appropriation of space (Chang and Goodman 2004) in
ways that certainly reflect Michel de Certeau’s concern (1984) with spatial
tactics, but they often fail to acknowledge his considerations of the systems
of power and control within which those tactics emerge (and against which
they should be read). By way of contrast, let us think of other residents of
urban space whose orientation toward mobility might be quite different—
the homeless, for whom movement is a way of avoiding problematic
encounters with authority (Bittner 1967; Spradley 1988); parolees, whose
movement is constrained and monitored (Troshynski, Lee, and Dourish
2008); taxi drivers, for whom mobility is a form of labor (Davis 1959); or
low-wage employees who spends upward of four hours a day on public
transit to reach employment to support themselves and their families
(Brewer and Nguyen 2006; Brewer, Mainwaring, and Dourish 2008).

These different circuits of mobility intersect and overlap in urban spaces
and provide alternative opportunities for thinking about the spatialities of
technology. Eric Paulos and Tom Jenkins’s engaging “urban probe” (2005)
encourages people to reflect on the patterns of occupation and action of
urban space seen through the lens of the trash can; yet it fails to incorpo-
rate the idea that for a small but significant number of urban dwellers, the
public trash can is a source of food.

Alternate Approaches to Mobility

As we suggest in earlier chapters, particular ways of knowing the world
around us are mediated cultural lenses, such as in our discussion of
Warlpiri mapping. In order to gain a broader view, we explore some
alternative cultural logics of movement and mobility. We want to step
away from the specificities of mobile technologies for a moment to look
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at how mobility is culturally constructed and grounded in specific locales
and geographies. Using a range of ethnographic and historic examples,
we tease out several critical areas around which one can talk about mobil-
ity beyond the current ubicomp frame: social practice, morality, the
imaginary, and the historical.

Mobility as Social Practice

Over the past decade or so, mobile technologies have been more pervasive
outside the United States than in it. The adoption of mobile telephony on
a global scale has been mind-boggling. Almost ten years have already
passed since the number of landlines in Spain and Italy were eclipsed by
mobile ones; nearly two-thirds of the populations of China and India now
own mobile phones, and many more people in these countries count
themselves as regular users. These rapid rates of adoption reflect an inter-
esting constellation of factors: existing patterns of high (albeit localized)
social mobility outside the home, strong government regulation mandat-
ing pan-national standards (i.e., the European Union), poor existing ter-
restrial telephony (i.e., in India and China) and good national cell coverage
(i.e., in the United Kingdom), and competitive and strategic calling plans
and pricing policies.

In the late 1990s, Bell and her colleagues from Intel’s Peoples and Prac-
tice Research Group conducted multi-sited ethnographic fieldwork in Italy,
France, Spain, Germany, and the United Kingdom, exploring notions of
social mobility in middle-class lives across a range of urban, suburban, and
semirural settings (Bell 2001; Sherry and Salvador 2001). The project was
framed to make sense of the different trajectories of mobile device uptake.
One of its key findings was a strikingly simple one: mobility was inflected
through a profoundly cultural lens—what it means to be mobile has dis-
tinct cultural meaning. Not only were there strong differences between the
European cultures—what constituted mobility in Britain, for instance, was
quite different than in Italy—but there were also strong differences between
the broader European traditions around mobility and those of the United
States. Much of these differences turned less on mobile practices them-
selves than on the dialectic relationship between mobility and domesticity,
where mobility was frequently understood as being away from home. To
put it another way, the construction of home and public, and the relation-
ships between them, also has impact on the adoption and use of mobile
devices.

In the United States, a great deal of social activity and intimacy goes on
within the home. Within certain demographics, the locus of social activity
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is entirely domesticated. In other cultural traditions and sites, however,
there is a great deal more slippage between the notion of social activity
and the appropriate site where such an activity might take place. There is
a range of sites through which people transit and linger and a variety of
ways through which such sites are connected and disconnected from the
home. This sort of social mobility plays an enormous role in the uptake
of mobile devices and the uses to which such devices are put.

In Bell’s research, we heard a great deal about what it took to be mobile
in the early twenty-first century. It necessitated infrastructure in various
forms: transportation (train lines, highways, cars, bikes, footpaths, etc.),
utilities (phone lines, electricity, etc.), high technology (mobile phones,
laptops, phone cards, credit cards, etc.) and low (wheeled bag, phone cord,
etc.), accessible consumer installations (Kinko’s, Gap store in every town,
etc.), resting and refueling points (gas stations, fastfood restaurants, hotels,
ATMS, cafés, beer gardens, mobile phone stores, etc.), and personal/person-
nel (travel agents, administrative assistants, spouses, family members, etc.).

At the risk of overgeneralizing, the research indicated that in the United
Kingdom, for example, a great deal of time each day is spent away from
home. Indeed, it is fair to say that the British home exists within a set of
competing hubs of social activity, including the “local” pubs, gardens,
community centers, and sporting facilities. The British home is also located
within a constellation of sites of work, consumption, and transportation.
People move between these local hubs, frequently without first going
home, and it is easy to see why mobile devices (initially phones) might
map well onto this pattern of mobility. Here the mobile phone and other
mobile devices become tools for arranging social activity and touching base
as much as they are for productivity and business. Furthermore, it is pos-
sible to see how Internet access points (in the form of Internet cafés and
phone-booth web kiosks) would and have flourished in ways that have not
been so successful in the urban United States.

This concept of social mobility also implies a flexible notion of geogra-
phy, where distances can be collapsed or negotiated. Some forms of social
mobility are local. For instance, ethnographic research in Spain identified
the ways in which the barrio and plaza operate as an extension of domestic
spaces, through which children circulate under the watchful gaze of a
whole community of parents (Bell 2001; Low 2000). Others imply wider
networks and spaces. The relationship between Paris and all regional
centers within Brittany was one of center to peripheries, where Paris was
an aspirational end point of a certain kind of social mobility—both eco-
nomic and cultural. Social mobility recalls the particulars of history and
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geopolitics too. The Berlin of 1999 still had the distinct markings of the
previous lines of demarcation, and residents vividly recalled the time when
governmental authorities actively discouraged mobility beyond well-
defined and heavily policed boundaries; certain sites were off-limits, and
social activities and social circles were prescribed.

Mobility and Morality

Like the Warlpiri case we discussed in early chapters, Native American
practices connect physical spaces to cultural values, but in different ways.
In what we present here, we draw on studies of the Western Apache by
Keith Basso (1988, 1996).

Basso’s account of the role of the landscape is strongly connected to the
stories told about it. Stories play a prominent role in Native American
cultural practices, conveying history as well as moral and practical lessons.
They are, in fact, the primary ways in which these lessons are transferred,
and everyone learns a stock of stories and their implications. Wisdom, for
the Western Apache, consists partly in being able to draw appropriately on
a collection of stories in order to illuminate current situations. Being sensi-
tive to these resonances, and being able to draw appropriately on the stock
of stories to understand current events, allows the wise to avoid potential
mishaps.

Further, stories are set in places; placeless events are nonsensical. Indeed,
the names of those places may be used to refer both to the stories and
the moral lessons that they embody. The places where stories happened
are always reported and allow people to imagine themselves there, since
these places are not imaginary or distant ones but instead are generally
known to the people who tell and hear them. In line with their view
of conversation as a cooperative effort, a good storyteller among the
Western Apache does not talk a great deal; being a good storyteller rather
involves “giving people pictures,” helping people to visualize themselves
in places, where the story may play out in front of them. These places
(and particular spatial orientations and vistas) are so central to the telling
of stories that their names may become proxies for the stories themselves.
It is not just that stories are about places, then, but that they are about
being in places.

For example, Basso provides a number of examples in which people
comment on a current event by listing a series of place-names (“It hap-
pened at Line Of White Rocks Extends Up and Out, at this very place! It
happened at Whiteness Spreads Out Descending To Water, at this very
place!”) that are not intended to situate the events spatially but rather to
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draw others’ attention to the analogies between the current situation and
the stories of the events that happened at those places. The names of
familiar places stand for the stories and lessons that the stories contain.
The landscape is central to the telling of stories and central, therefore, to
the work that stories do.

Certainly, the stories reflect practical lessons (where to get water, where
to find shade, where to plant crops, etc.) that make an unforgiving land-
scape a little easier to navigate and inhabit. But the work that the stories
do is also moral. The stories capture the lessons of experience (either his-
torical or mythical), and through their repeated retellings, reinforce con-
ventions of appropriate behavior and social norms. Again, the places where
the stories take place are generally local ones, well known to those who
use the stories. They are part of daily experience. Consequently, a strong
connection is formed between the moral foundations of the social order
(as expressed in the stories) and the everyday experience of space. In one
telling example that Basso relates, a girl talks of being “stalked by a place”;
she refers to the shame that she feels when she passes a particular place,
which was the setting of a story told once by an elder woman to upbraid
her for her inappropriate behavior. The elder woman had told the story in
order to note the girl’s deviation from communal standards of behavior
(in this case, how she had worn her hair at a recent ritual), but what is
especially interesting for our purposes is how the landscape served to rein-
force this lesson, because the story and place are so tightly bound together.
In these settings, then, the physical world becomes a moral landscape,
reflecting collective standards of behavior, embodying lessons, and forming
the basis of wisdom.

Not only are spaces morally grounded, but navigation through, among,
and with respect to them has a moral character. Here we literally see the
notion of a “moral compass”—the ways in which movement through
and situated within particular spatial environments links one into a set
of collective values.

Mobility Imagined

Our third example concerns our understanding of the structure of space
for and through navigation. We have already seen, in the instance from
Munn'’s work in chapters 4 and 5, how cultural experiences of space may
include the ways in which that space can be traversed. We argue that this
is in fact a bidirectional link; not only do we draw on cultural and histori-
cal meanings in order to find space traversable, but the manner in which
we navigate space gives rise to the structure we find in it.
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One compelling case is presented in Daniel Lord Smail’s study (1999)
of the emergence of street addressing in late medieval Marseille. Through
a careful analysis of archival records and the forms of location specifica-
tion they exhibit, Smail outlines four ways of describing specific locations.
One is by reference to landmarks—churches, statues, prominent citizens,
civic buildings, topological features, or other remarkable characteristics of
the city’s geography. Paths or proximity to these landmarks are often suf-
ficient to note locations. A second form of reference is with respect to
particular districts, such as church parishes, which provide a patchwork
of regions within the city. One interesting class of districts is “islands”—
essentially entire city blocks (that is, sets of buildings bounded by streets
on all sides) conceived of as coherent units, and frequently labeled with
reference to their inhabitants and the activities found there (e.g., the island
of the shoemakers). A third is what Smail terms “vicinities.” Like districts,
these name areas or regions of the city, but unlike districts they have no
formal or physical boundaries but are informal designations that are famil-
iar to residents. Often, these refer, again, to the artisan practices to be
found in that area. One interesting issue, though, is that the craft associa-
tions with a particular region of the city are sometimes historical rather
than contemporary; that is, the “quarter of the goldsmiths” might name
an area where goldsmithing had traditionally been carried on, even if it
were no longer a dominant craft there. Understanding these references
requires a knowledge of not just the geographic but also the historical
specificities of the place.

Streets as we understand them are the fourth of Smail’s categories, but
they are by no means the dominant form of addressing in the documentary
record. (It is worth noting that Smail’s records are notarized contracts; so
he is talking about formal documents, not vernacular practice.) Over time,
however, street references overtake the other forms to become the primary
means to identify locations. Smail connects this to a number of associated
transformations, including changes in the legal system and political order.
One fascinating association is with the notaries recording the contracts
whose mental cartography became more street-oriented as they themselves
became increasingly mobile. In a context where few people moved through
the city extensively, those who did came to think of the space as one to
be navigated; hence the primary mechanisms of navigation, the streets,
became their ways to fix location. The move from islands to streets is
essentially a figure/ground reversal that we can associate with the concep-
tion of the city as something to be occupied or moved through, suggesting
that streets become prominent features first for navigation and only
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secondarily as a means to locate specific buildings or people. It is mobility
that undergirds a notion of the organization of space; space is understood
differently as patterns of movement change.

What we see in these cases is that patterns of movement and mobility
in urban environments become the basis of finding that space meaningful.
Transportation systems may provide orienting axes as the “user interface”
to the city, as Vertesi (2008) puts it. More broadly, mobility lends the city
a social geography.

Mobility in History

Finally, we look specifically at the ways in which history plays a role in
constitutions of mobility. Here again it is useful to invoke Massey’s concept
(1993, 61) of power geometries, as mentioned in chapter 2:

For different social groups and different individuals are placed in very distinct
ways in relation to these flows and interconnections. The point concerns not
merely the issue of who moves and who doesn’t, although that is an important
element of it; it is also about power in relation to the flows and the movement.
Different social groups have distinct relationships to these anyway-differentiated
mobility: some are more in charge of it than others; some initiate flows and move-
ment, others don’t; some are more on the receiving end of it than others; some
are effectively imprisoned by it.

Power geometries thus describe the ways that spatial arrangements (e.g.,
the locations of homes and their proximity to both amenities as well as
sources of noise and pollution) along with patterns of access and mobility
(e.g., in the competition for resources between different forms of public
and private transportation) reflect arrangements of power and control—
arrangements that are historically constituted on both a small scale (such
as the patterns of stratification within urban space) and a large one (such
as the echoes of empire in the multicultural landscape of the cities of
both former imperial powers and former colonies). More broadly, navigat-
ing and understanding space involves an orientation toward the social
structures encoded within that space.

Historical aspects of navigability can be found written into other
addressing systems, especially those in which regions or houses are num-
bered in order of construction and where traditional patterns of occupancy
(e.g., associated with patterns of immigration, employment, ethnicity, or
lifestyle) give rise to different forms of spatial segmentation (Lyons 2003).

William Kelleher’s study (2003) of memory and identity in Northern
Ireland highlights the experience of spatial arrangements reflecting sectar-
ian and political divides. In his inquiry, the division between Catholic and
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Protestant is a central feature of everyday life. As local residents took Kelle-
her on tours around their town and its surrounding area, they articulated
the space in terms of sectarian associations that mix religious, political,
and historical elements. Particular regions of the town are read as being
associated with one group or another, in terms of current occupancy and
historical patterns of migration. People orient toward the space they
occupy and navigate in terms of the social organization of daily life, in
which these distinctions play a central role. To be in particular places at
particular times is to mark oneself as being a particular sort of person—or
potentially to place oneself at grave risk. Current and historical patterns
of settlement create navigational “fault lines”—invisible barriers that are
rarely crossed. The understanding of “our” space and “their” space is a
daily aspect of experience. Certainly this goes well beyond encounters with
space; on a more detailed level, even patterns in housing stock have a
sectarian reading, as do body images, clothing choices, and forms of talk.

Here, then, the encounter with space is also an encounter with social
structure, its antecedents, and causes. Other work has pointed to the ways
in which such spatial distinctions have their correlates in social networks—
an interesting observation in light of the recent technological interest in
mapping and articulating social ties (Grannis 1998).

Rethinking Mobility (and Urbanism) in Ubicomp

Our choice of examples here is motivated by what George Marcus and
Michael Fischer (1986), channeling Viktor Shklovsky (1925/1990), call
“defamiliarization”—an attempt to explore alternative cultural practices in
order to gain perspective on more familiar, everyday considerations. So by
turning to questions of spatiality in a range of different cultural settings,
our goal is to highlight common patterns across those settings. We might
equally look to Charles Goodwin and Marjorie Harness Goodwin'’s study
(1996) of the practical spatial organization of aircraft movements, Theo-
dore Bestor’s analysis (2004) of the transnational economy of culturally
recognizable foods such as sushi, or Monika Biischer and her colleagues’
account (2001) of spatial reasoning in the work of landscape architects to
make our case.

Across all these instances, what we find is that the encounter with space
is framed by cultural logics, or a series of collective understandings through
which space, spaces, and their representations take on particular kinds of
meaning. These logics are themselves social products; they arise out of our
actions and interactions as we move around in and make sense of the world
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(LeFebvre 1991). The cultural logics shape, and are shaped by, patterns of
movement and action in space. Examples might include the conventions
of daily domestic life (e.g., distinctions between the public and private
parts of a house), the structural properties of cities and commutes (e.g., the
emergence of urban/suburban regions, and the forms of activities and
buildings we associate with them), or global patterns of migration (e.g.,
the waves of outward and inward movement associated with the colonial
and postcolonial periods). The social character of spatiality and mobility
arise out the confluence of these sorts of patterns.

What is especially of interest here is the ways in which information
technologies provide sites and occasions for the development of new forms
of environmental knowing. How does the presence of technological infra-
structures such as GSM or Wi-Fi shape or respond to patterns of movement
and activity in space? Certainly, those infrastructures are deployed in
response to expected patterns of habitation and migration (cell phone
towers are denser in urban centers and along established routes), but at
the same time they give rise to new kinds of spatial understandings (e.g.,
seeking out coffee shops to find a Wi-Fi signal to work for an hour or two).

Technologies of all sorts—maps terrestrial, maritime, and cadastral;
compasses; sextants and theodolites; steam engines; tide charts; and square
rigging—have always played a key role in how we understand the spaces
through which we move (Law 1987). While our concern in the examples
that we have examined in this chapter has been primarily with mobility
(rather than technology), it is noteworthy that the operation of the cul-
tural logics we have explored is conditioned by the technologies through
which the landscape may be encountered and navigated, including tech-
nologies of mobility as well as representation (i.e., maps and charts).
Similarly, information technologies are deeply implicated in the operation
and emergence of these logics, and in the forms of collective encounters
with space. It is through these connections that we want to return to
technological topics and focus on the lessons that we can draw from the
accounts presented above.

To do so, we need to bring in a third element: not just mobility and
technology but also practice. The lens of practice—how people act in space,
and how those actions render spaces meaningful—provides a critical
link. One interpretation of this link between cultural accounts of mobility
and technology is that our interest must be directed toward how infor-
mation technologies create new virtual spaces that transcend and overlay
the “real” spaces of the everyday world. In fact, we would suggest
that a number of attempts to create electronic spaces for collaboration and
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communication, such as technologies for “virtual copresence” or telepres-
ence, have often been founded on just this sort of principle. Yet we would
argue for a quite different interpretation of the relationship between place
and space in technologically mediated practice. The technologically medi-
ated world does not stand apart from the physical one within which it is
embedded; rather, it provides a new set of ways for that physical world to
be understood and appropriated. Technological mediation supports and
conditions the emergence of new cultural practices not by creating a dis-
tinct sphere of practice but instead by opening up new forms of practice
within the daily world, reflecting and conditioning the emergence of new
forms of environmental knowing. Our concern is with the role of technol-
ogy in spatializing practices.

Ito and Okabe’s discussion (2005a, 2005b) of aspects of Japanese use
of mobile telephony and messaging, noted in the last chapter, offers a
series of vivid examples. Two are relevant here. First, they note the critical
role of mobile-messaging technologies in face-to-face encounters in the
city. Like Richard Ling and Birgitte Yttri (2002), Ito and Okabe point to
the ways in which mobile-messaging technologies support “micro-coordi-
nation,” providing a “last 100 yards” solution for rendezvous as well as
allowing for a fine-grained coordination of actions in space when people
are together. They also show, however, that mobile messaging, beyond
micro-coordination, provides for different forms of presence as a part of
a rendezvous. In a large and complex city like Tokyo, travel can be chal-
lenging, especially at busy times, but among the teens they studied one
is not “late” to a meeting if one participates virtually. Mobile messaging
is a proxy form of participation when one is not yet physically at a meeting
spot; “presence in the virtual communication space is considered an
acceptable form of initial ‘showing up’ for an appointed gathering time”
(Ito and Okabe 2005b, 268).

In a second example, Ito and Okabe (2005a) discuss the use of phones to
allow private and intimate communication among those who are otherwise
unable to find the privacy or autonomy to maintain such relationships.
Examples include young people whose mobility in urban spaces might be
limited, and whose autonomy may be strictly curtailed by parents, teachers,
and others; college-age adults who live at home with their parents, because
of the high cost of housing, before or even after beginning to work; or young
couples who find that the same housing market forces them to live apart
until they have accumulated money for a larger place together. For people
in these situations, mobile messaging supplies an opportunity for private
communication and intimate extended copresence throughout the day.
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It is perhaps tempting to see this as suggesting that new electronic
spaces are being created that transcend the spatial arrangements and con-
straints of mundane reality. We resist such an interpretation, though. The
“technosocial situations” that Ito and Okabe detail are certainly forms of
social and cultural practice that rely on information technology for the
forms that they currently manifest. Still, they are firmly situated within,
motivated by, and shaped in response to everyday life. Mobile-messaging
technologies in the examples cited by Ito and Okabe do not create new
spaces but rather allow people to encounter and appropriate existing spaces
in different ways (see also Ellwood-Clayton 2003, 2005; Preitz 2005). These
new mobile practices, then, transform existing spaces as sites of everyday
action. Far from seeing technology as creating a space apart, we view it as
being fundamentally a part of how one encounters urban space and how
it is shaped through technologically mediated mobility.

In our previous examples, we tried to emphasize forms of cultural expe-
rience of space, and in so doing to motivate an approach to place and space
that puts place first and understands the social as collective and embodied
cultural experience. The examples provided by Ito and Okabe point the
ways toward a reconfiguration of the conceptual relationships between
place, space, technology, and practice as they frequently figure in discus-
sions in ubicomp and computer-supported cooperative work. Clearly,
technology—of all sorts, including information technology, construction
technology, transportation technology, and more—plays a critical mediat-
ing role in our experience of space. But it does so within a cultural context
that gives these technologies meaning as parts of daily life. Information
technology is instrumental in producing social and spatial arrangements.

From Mobility to Fluidity

Our efforts here have been directed at infusing a technological account of
mobility with a sense of the social and cultural dimensions within which
those technological achievements come into being. As a technological
requirement, mobility emerges as a set of constraints on forms of connec-
tivity, size and power requirements and an attentiveness, first, to the
problems of partial or intermittent connectivity and limitations of access
and, second, to the opportunities associated with a model in which tech-
nology moves to the sites of human interest rather than the other way
around. From a social perspective, though, the meanings, relevances, and
ramifications of mobility reach well beyond those instrumental concerns.
Mobility is not simply about getting from point A to B; it is a form of social



134 Chapter 6

practice, and the intersections of those practices with the infrastructures
that support them are not straightforward.

When we take this perspective—the intersection of infrastructures that
are at once technical, social, and cultural—we are led to think about space
quite differently, as always comprising a historically and materially consti-
tuted hybrid of physical, informational, and cultural arrangements. Spaces
are always infused with technology, in the original sense of the word,
drawing on its Greek root, techne, or the methods of craft. Practical action
constitutes space, and the objects of contemporary technology—infrastruc-
tures of power, lighting, connectivity, and interaction—are merely the
most recent elements that support that practical action.

In the end, then, the term “mobility” itself—and the images that it
invokes—may be a source of trouble, misdirecting us and failing to draw
attention to the important issues. We prefer to think not so much in terms
of mobility as in terms of fluidity. When one talks of mobility, the ideas
that are mobilized are discrete ones—ideas of this and that place, the places
in between, and the stable objects that move from one to another. Mobility
is thus dependent on fixed boundaries (those of places and objects) and
fixed configurations (the relationships between places and objects,or
among places, objects, and activities) among which we move. When one
speaks of fluidity, a different set of metaphoric associations is made avail-
able. This set focuses on adaptation to continuous variability rather than
selection among discrete options. By contrast, fluidity implies a continual
reshaping or shape-shifting in changing circumstances; it suggests flows
and connectedness as opposed to nodes and separation; it turns our atten-
tion to the ways that technologies and practices maintain an essential
identity while adapting to local conditions; it reminds us that objects and
activities might not only adapt to their changing environments but also
exert a pressure on them and contribute to their shaping; and it notes that
sometimes objects are dissolved by flows.

Marianne de Laet and Annemarie Mol (2000) employ the metaphor of
fluid technology to rethink the fixity of analytic “networks” in science
studies, particularly the commitments to clear-cut identities and fixed
boundaries in the Actor-Network Theory (Callon 1986; Latour 2005).
While our use of that metaphor here is directed toward quite different
ends, we find it equally productive, for similar reasons. We are concerned
with the ways that technologies are not simply deployed in spaces but also
seep into them and, in doing so, transform and reshape those spaces. We
are concerned, too, with the ways that space and technology mutually
shape each other—especially when technologies act as lenses through
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which spaces are understood or provide new frameworks for representing
space and for trading in representations. Technologies of all sorts—and
certainly today, mobile and ubiquitous technologies—do not simply reflect
a commitment to particular spatialities and cultural logics but are also
involved in producing them. Infrastructures emerge where people gather,
yet people also gather when infrastructures are provided—from public
seating to public transit to wireless networks. Technologies provide us with
ways to narrate space, to describe and articulate it, but narratives have a
way of becoming self-fulfilling prophecies as accounts of everyday life
become sedimented as understandings, expectations, and predictions.

These perspectives potentially open up new means for examining the
relationships between technology and spatial practice. For instance, discus-
sions of how location might be reported or made visible within ubicomp
systems (Iachello et al. 2005a, 2005b; Smith et al. 2005) take on a new
dimension when we look at the performative aspects of spatiality and its
expressions. Cartography has always been a site for social and political
expression (Wood 1992); the kinds of legibility that ubicomp technologies
lend to space do much the same, although the habitual idea that values
are expressed only in how technologies are used, and not in how they are
designed, leaves this question unexamined.

Where might this leave us? We close this chapter with two possibilities.

First, if information technologies potentially provide lenses through
which space might be read, then this might also offer opportunities for
reflection on the different forms of representation that are captured there.
What would be it to offer a technology that makes space legible in radically
different ways? Again, we draw inspiration here from the alternate spatiali-
ties of indigenous Australians and Western settlers, since this is an ongoing
site of difficulty. It is intriguing to speculate about a use of mobile technol-
ogy designed particularly to allow people to navigate a space defined not
according to Cartestian measures but instead relationally and historically—
one in which people, along with their relationships and movements,
determine the parameters of spatial experience. Imagine a handheld device
presenting a map that highlights acceptable and unacceptable paths,
centers of safety and danger, determined not in terms of the traditional
map grid but rather in terms of the recent and anticipated movements of
others and the social relationships that the device’s owner has to them—
the spatial exclusions that apply, forms of engagement that might condi-
tion movement, and expectations and implications of presence. Might this
offer up a new way of understanding not just the space around us but the
lived experience of being in space too?
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Second, are there opportunities to create location-based technologies
that eschew a commitment to the primacy of specific kinds of spatial
representation? Any type of spatial technology operates in combination
with a form of practice that lends meaning to particular kinds of move-
ment, dwelling, and presence. In a study of Inuit integration of GPS
technologies with traditional hunting and navigation techniques, anthro-
pologists Claudio Aporta and Eric Higgs (2005) reject a superficial inter-
pretation that technology displaces tradition and show instead the
emergence of a more complex hybrid practice in which GPS takes its place
alongside other forms of way-finding and spatial practice. What might it
mean, then, to create location-based systems in which the commitment
to a Cartesian representation was recognized as simply one among many—
in which it existed alongside, rather than in support of, accounts of space
in terms of biography, activity, and sociality?

By thinking in terms of fluidity and the mutual adaptations among
technologies, places, and practices, we gain a different analytic perspective
on the questions of mobility and most especially on its value. The values
of mobility expressed in the vision of ubicomp go well beyond a compu-
tational environment that one carries around as one moves about in the
world; its power lies instead in the kinds of flexible reconfigurations and
fluid accommodations that characterize the different encounters between
people, technology, and space. This opens up new avenues for design,
certainly. More important, however, it exemplifies the reconfigured rela-
tionship between social and technological considerations in the way that
we have been advocating throughout this book, not simply by placing one
perspective in service of the other, but rather by highlighting their mutual
constitution.



7 Rethinking Privacy

The Active Badge was a small, wearable device that transmitted a unique
infrared signal every ten seconds to a network sensor, which could then
accurately identify the transmissions and so pinpoint the device’s location
(Want et al. 1992). Initially conceived and deployed to help the reception-
ist at the Olivetti Research Lab (ORL) more accurately forward phone calls
from the front desk to the call’s recipient (there were no fixed lines into
the lab), the indoor tracking system generated strong emotional responses
from both those being badged and those using the location-based informa-
tion. For the receptionist at ORL, the system was a boon (ibid., 97). For
those being tracked, however, there were more complicated reactions:
social fears, horror, concerns about violations of personal freedom and
individual privacy rights, and worry over the sanctity of break rooms and
bathrooms (ibid., 99-101). For the original inventors, Active Badge was
always intended as an extension of other forms of office systems and man-
agement, like phone systems, fire alarms, security, and climate control. Yet
between 1989 and 1992, as the system was deployed in universities and
industry research centers in Europe and the United States (AT&T Labora-
tories Cambridge 2002), further debates about the merits of tracking,
mechanisms for thwarting the system, and the politics and polemics of
surveillance ensued (Harper 1992; Agre 1995).

Dourish was working at EuroPARC when Active Badge was deployed
there in 1990. He was one of the original “refuseniks” who did not wear
the Active Badge at all times and was a frequent critic of the system. As
the third deployment site, EuroPARC represented a different social, orga-
nizational, and research environment: researchers spent more time in
their offices, a departure from the practices at ORL where hardware labo-
ratories were frequent retreats; the researchers were a far more heteroge-
neous blend of social scientists, computer scientists, and engineers
compared to ORL's strong engineering tradition; and there was no need
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for transfering calls because each researcher had a separate phone line
and number.

When the Active Badge was utilized at EuroPARC, it was incorporated
into several research projects, including Pepys (Newman, Eldridge, and
Lamming 1991). Pepys automatically generated a diary-like account of
activity based on where the badged researchers had been physically located
and with whom they had been colocated. Pepys was focused on meetings
and episodes that involved two or more of the EuroPARC researchers.
Choosing not to wear one’s badge, then, created problems for this project
and the data it produced. Nonparticipation in the system affected not only
the nondisclosure of one’s own location or context but could actively frag-
ment the diaries of others, rendering them less accurate. For the EuroPARC
researchers, compliance now had an additional moral and ethical layer—it
was less a personal choice and more a matter of scholarly responsibility.

In ubicomp’s narrative arc, the Active Badge deployments have a promi-
nent place. It was one of the first attempts to build a functional sensor
network with a working application. It was also one of the first instantia-
tions of smart-location technologies, foreshadowing the motes and sensor
work that would take place at the University of California, Berkeley and
other sites. And perhaps most importantly, it was read as a sign of things
that could be possible when computational technology got off the desktop
and made its way into more personal forms and formats. The Active Badge
has set forth and privileged the linking of ubicomp technologies and
privacy concerns. As a deployment, and in its various recapitulations as
conference papers and presentations, it set the tone and framed the debate
for years to come. Indeed, we might argue that it has become the template
for discussions about privacy and ubicomp. Ubicomp deployments will
always engender privacy concerns, so the line of reasoning goes, but they
can be addressed and overcome—the technology is neutral, so the misuses
are abuses of the system not of the system’s marking. As Adam Greenfield
(2006, 19) writes describing the Active Badge project, “Original sin came
early to ubicomp.”

It is impossible to contemplate authoring a book engaged with ubicomp
that did not address privacy for, although privacy was not originally part
of Weiser’s definitive agenda-setting article, it has been interpolated with
the ubicomp conversation almost ever since. But in this story, privacy
is almost never defined; there is an operating assumption that we all
have a shared understanding of this term and its various dimensions—
that it is stable and universally held. Dimensions of gender, race, class,
and age are rarely if ever discussed, and likewise for cultural or
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sociopolitical forces, power, or regimes of surveillance and control. Privacy
is sometimes placed in opposition to public in the dichotomous framing
of public/private—although in this framing, public is similarly almost
never defined. Today, despite this lack of nuance, or perhaps precisely
because of it, privacy is constituted as a priori in ubicomp; it is treated
as the dominant sociotechnical concern.

The rise of electronic information and mobile technologies has been
accompanied by an increase in sociotechnical privacy concerns, whether
prompted by the large-scale loss of personal data by government or com-
mercial entities or by the threats of GPS-equipped mobile phones for
personal tracking. Nevertheless, despite widespread concern about privacy,
good conceptual models for understanding what is at stake are lacking. In
part, this is because the very concept of privacy is embedded in a specific
series of cultural and legislative frames, suggesting that perhaps it is not
the best or most productive place to start. It is impossible, we contend, to
talk coherently about privacy without also talking about trust, secrecy, risk,
danger, lies, control, security, identity, morality, and power.

In this chapter, we attempt to significantly complicate the notion of
privacy. We recontextualize the discussions of privacy in, and of, informa-
tion systems by using the related concepts of secrets and lies to examine
how people interpret, value, and understand flows and exchanges of infor-
mation. How do we want to think about the ways in which people report
location to others, for example? How does an examination of the mainte-
nance and enactment of social relations in everyday life help us reevaluate
the technological notion that “information wants to be free”—a notion
that looks quite different when we think about Western scientific data,
axial religious practices, or even the secret sharing of North American
teens? In line with the themes that we have been developing throughout
this book, what emerges is a focus on the practices of articulating and
sharing information as a means of cultural production, a way in which
people engage in meaningful social interaction and the negotiation of
collective meaning.

“Are You Menstruating?”: Cultures of Privacy

Bell (2005, 2006b) was in Beijing in 1999 with a colleague conducting her
first ethnographic research in the People’s Republic of China. One time,
when Bell and her Chinese colleague were at a restaurant, a waiter appeared
to take the tea orders. Bell recalls: “Yuet and I were talking about the next
day’s work, and the tea man appeared, in this remarkable yellow and red



140 Chapter 7

costume. He and Yuet had a conversation, and Yuet looked at me and said,
‘Are you menstruating, the tea man needs to know.”” As it turns out, the
position in one’s menstrual cycle helps guide choices about food and bever-
age selections. Had Bell been menstruating, there was a special house tea
with blackened chicken bones and a particular set of medicinal plants. Bell
has had similar conversations in rural Italy, where the size of bubbles and
mineral mix in water have healthful properties. In both instances, however,
information that is regarded as private in a U.S. context was fair game in
public spaces with comparative strangers.

We argue here that privacy is differently constituted—not simply differ-
ently implemented—in different cultures. That is, it is not just that differ-
ent people have different ideas about what things should be private but
rather that around the world there are clearly different ways in which
privacy is mobilized, made sense of, and managed. Some of these differ-
ences are strictly cultural or religious, some are driven by geopolitical
concerns, and some are motivated by different notions of the relationship
between the nation-state and its citizenry. In Korea, for instance, the home
is an intensely private space, restricted to close family members. There are
further gradations of privacy within the home, with the anbang (or women'’s
room) strictly off-limits to any visitor and sometimes restricted just to the
women and children within the home, with the entrance frequently
hidden by a decorative screen (Seo 2006; Yoon 1979). Technology moves
freely through and across these borders, and mobile phones, which have
a ubiquity in Korea achieved almost nowhere else, ring in every room.
Egyptian homes have similar gradations of access. Beautifully decorated
and furnished salons are open to visitors and family, but there are more
private spaces in back where televisions and computers keep company with
the family and where women can shed their head scarves and protective
clothing, forgoing modesty for family comfort (El Guindi 1999; Hasbrouck
and Faulkner 2006).

In India, by contrast, most homes are incredibly open spaces. Extended
family, close friends, and neighbors make regular and unannounced
appearances, spending hours socializing throughout the house (Asokan
2008). In Indian culture and Hindu cosmology, homes anchor the purity/
pollution dichotomy, with the polluted sphere encompassing public spaces
along with the messiness of activities and actions therein (Dumont
1966/1980). A similar sense of permeable domestic spaces has been noted
in a study of transnational migration and technology usage in Thai house-
holds (Williams, Dourish, and Anderson 2008). In this conceptualization,
purity and privacy are not equivalencies, and in fact different kinds of
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practices arise as a result. During Bell’s fieldwork, she encountered men
consuming pornography in India’s vast network of public cybercafes
because to do so at home would be to violate one’s home, insult one’s
family, and demean one’s wife. In Korea, Egypt, and India, notions of
privacy are important, but they have profoundly different meanings, his-
tories, and interpretations. The different manifestations of privacy impact
everything—from social relationships to divisions of space and labor, from
access to information to the movements of goods, services, and people—
and thus complicate privacy as it is encountered in ubicomp.

Privacy as it is deployed within the ubicomp tradition, however, rests
on distinctly Anglo-American cultural underpinnings. It is intertwined
with a number of other key Western narratives and social constructs.
Principal among these interconnections is the post-Enlightenment notion
that the individual is the smallest indivisible unit of personhood (Hsu
1953, 1983; Schneider 1980). This means that in the West privacy is often
tied to the individual. Thus, the individual has the right to control over
a body of information/behavior/physical objects at the expense and exclu-
sion of all others. Cutting across these notions of individual control is
also the belief that keeping things private (i.e., strictly to oneself) is a form
of social good and social entitlement. Paradoxically, there is also a strong
belief that certain kinds of information should exist in the public domain
and be open to everyone, and that once things are said they cannot be
unsaid or taken back into the private realm. Many of these conceptions
are rooted in the foundational documents, ideological statements, and
judico-political actions of the last two-hundred-plus years of U.S. history.’

As we have suggested earlier in this chapter and in chapter 3, not all
cultures around the world operate within this same cultural logic. In
many cultures, the individual is not the smallest unit of social (or even
legal) identity and is not the entity to which privacy defaults; instead
families, households, clans, lineages, descent groups, temples, or villages
might be the social unit of preference. As such, where we might expect
that certain kinds of information—especially around health, money, poli-
tics, and sexuality, among others—be kept private to ourselves, in some
other cultures that kind of information might be fiercely guarded within

1. One could even suggest, somewhat radically, that there are certainly schools of
thought (most in the political economy side of the social sciences) that would assert
that privacy is a post-Enlightenment, late-capitalism ideal; some might even argue
that it is a form of false consciousness. After all, how much privacy do Americans
really have? Indeed, even the privacy debate in the United States is complicated and
hardly stable.
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an extended family or community. Clearly other cultures are drawing the
lines about what is public and private quite differently. Try to imagine a
barista at a Starbucks in Cincinnati inquiring as to one’s menstrual cycle
and offering particular lattes to those who are ovulating or menopausal;
or perhaps imagine all the televisions at a Best Buy, Currys, or Harvey
Norman broadcasting hard-core pornography instead of football. We
would conjecture that this would be shocking. Bell’s fieldwork in Indonesia
revealed families who shared a single email address and a basket of phones
even when it was possible (economically and otherwise) to have one
each—because sharing was seen as an important cultural value.

Furthermore, it might well be the case that while privacy is a dominant
sociotechnical concern in the United States with regard to the Internet, it
might not feature as the first set of social concerns or responses in other
cultures and countries. There might well be a range of other reactions,
equally significant, just following different sets of cultural scripts and
logics. In China, the conversation is much more framed by ideas of state
surveillance as well as notions of threats to national and community
stability—for better or worse. In the Aboriginal societies in which Bell grew
up, people worried about secrets and stories that were considered sacred
(as opposed to profane), and privacy just wasn’t a topic that made sense;
even as people engaged with the Western nation-state, their concerns
continued to be framed by worries over secret knowledge, not privacy. We
were even struck by a recent story about the new Wellcome Wing at the
British Science Museum, which installed biometric fingerprint readers so
that museum patrons can track their own experiments from one installa-
tion to the next. As opposed to a concern with where those fingerprint
scans are going and who has access to them, the principal fear seemed to
be about hygiene and the spread of disease. All of this suggests that privacy
and security are hardly stable transnational phenomena worldwide. Some-
times privacy might not be the right question or design imperative, and
likewise for security. After all, not only are these cultural constructs; they
are not always the right ones.

Making Sense of Privacy

So how might we make sense of privacy in a way that can be productive
for ubicomp, moving the discourses and practices forward? It is clear that
while privacy is a long-standing part of the ubicomp research agenda, the
issues remain largely intractable. So where might we look for different
theoretical and methodological constructs and insights? How might we
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account for privacy as a flexible and fluid concept, rather than one that is
fixed and unmarked?

We might usefully start by identifying a series of different ways that the
topic of privacy is approached in the research literature (Dourish and
Anderson 2006).

The first and most prevalent way of dealing with privacy in the techni-
cal literature is to adopt an economic metaphor. The key idea here is that
privacy is bound up in a trade-off between risk and reward, or the cost
and benefit associated with sharing, revealing, or transmitting informa-
tion. The notion that information is an object is a metaphoric foundation
for much discourse in information and computer science (Buckland 1991);
here, this idea is extended so that information is modeled as a commodity
that can be traded (Patil and Lai 2005). This allows the apparatus of
microeconomics to be brought to bear. The economic approach to privacy
then models collective action as the outcome of individual decision
making by rational actors optimizing for individual benefit. The economic
model is at the heart of many proposals for interactive and ubicomp
systems, including Place Lab (Schilit et al. 2003; Hong et al. 2003), recent
anonymous location-based systems (Gruteser and Grunwald 2003), and
the use of RFID devices in physical stores (Floerkemeier, Schneider, and
Langheinrich 2004).

As a sole explanation for privacy practices, the economic has a number
of problems, conceptually and hence as a model for design. First, studies
of actual practice fail to display the sort of rational trade-off that this model
would suggest (Spiekermann, Grossklags, and Berendt 2001). Recent
research in the area of behavioral economics suggests that traditional
rational-actor approaches fail to adequately account for everyday behavior
even within their own terms of reference (Rabin 1998; Kahneman and
Tversky 1979.) More problematically, though, economic models fail to
recognize that privacy is essentially a social practice. A trade-off or exchange
between rational actors surely fails to capture the sharing of intimate
secrets between lovers (Richardson 1988) or the morality of full disclosure
in closed groups (Kleinman and Fine 1979). Economic models may provide
a gloss or explanatory account of information practices, but accounts and
motivations must be distinguished (Schutz 1943). While it is possible to
incorporate some of these elements into economic discourse (e.g., in dis-
cussions of social and cultural capital), complementary models can help
us look at privacy as a part of everyday life.

The second approach is to think of security as a practical phenomenon.
This turns attention away from abstract information exchanges and toward
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the practical detail of what people do. Security, in this argument, is not an
abstract feature of ideal settings; it is a practical, ad hoc, in-the-moment
accomplishment of social actors achieved through their concerted actions
in actual settings. When we take this perspective, a quite different set of
questions emerge. How do people go about doing work securely? How is
the difference between public and private demonstrated in the ways that
they go about their business? How are private matters organized and
accountably produced (Garfinkel 1967)?

The focus on practice reconstitutes privacy as a pervasive element of
everyday settings, which extend beyond the boundaries of any or all com-
puter systems and incorporate organizational arrangements and practices,
the physical environment, and so on; it draws our attention to how people
orient toward statements and actions so as to reproduce the cultural logic
of privacy, boundaries, and social groupings.

A third approach to privacy and security is as a discursive phenomenon.
Language does not simply describe the world but also is part of the process
of constituting and shaping the world that we experience. So the issue here
is to understand how the notion of privacy and security are used to catego-
rize activities, events, and settings, separating acceptable (secure) actions
from unacceptable (insecure) ones.

Clearly, any such use of language embodies a particular perspective:
Security of what, for whom, and from what? What risks are implied? And
who gets to define them? For instance, much discussion of information
security occurs in corporate contexts, and corporate security directives
typically place organizational conveniences ahead of personal ones. The
determination of what information security means is one that not only
condones some behaviors while outlawing others but reflects power
differentials within the organization too.

These three vantage points complement each other and reveal different
aspects of the settings within which privacy and also security are managed.
Largely, though, it is the first view that has held sway in information
systems design; mechanisms such as access control, for example, are
designed as encodings of exchange value. The latter two alternative
approaches share a stress on information practices as collective rather than
individual phenomena, and so they turn our attention in different direc-
tions. In particular, this third approach to privacy and security as a discur-
sive phenomenon places primary emphasis on the broader social and
cultural logics of security—the contexts that shape the distinctions between
secure and insecure. When looking at these contexts, it becomes apparent
that privacy and security cannot be analyzed independently but instead
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must be considered alongside such related concerns as risk, danger, secrecy,
trust, morality, power, identity, and so on.

Looking outside the ubicomp community reveals other approaches that
are useful. The privacy debate looks different in other disciplines and loca-
tions; how it is cast and recast under different governmental, economic,
and social regimes all come into play, and it is often not accorded the kind
of centrality it finds as a social concern within ubicomp narratives. In fact,
privacy is not a traditional object of anthropological or even ethnographic
inquiry. While there are a few notable exceptions (e.g., Hsu 1963), anthro-
pologists have historically been more inclined to examine the public/
private dichotomy as it relates to space and social relationships (Dumont
1966/1980; Douglas 1966) and the secret/sacred (or sacred/profane) dichot-
omy as it relates to information and knowledge (Lévi-Strauss 1970;
Durkheim 1912/1965). These examinations offer a variety of different ways
of approaching, situating, and decoding privacy—information is not, for
instance, democratized but instead is accessed only as one acquires ritual
power or undergoes increasingly rigorous initiations (Herdt 1994; Meggitt
1962; Van Gennep 1960). For Warlpiri men, subincision is traditionally a
marker of adulthood and also signals a certain kind of social authority and
standing, with access to secret knowledge (Meggitt 1962). In this culture,
some information remains immutably classified as secret—its currency
comes from noncirculation. (Imagine what such a formulation of informa-
tion and knowledge, and access thereto, might look like in ubicomp—
initiation ceremonies, body markings, or rigorous testing before one could,
for instance, participate in Active Badge.) Contemporary ethnographic
accounts of resistance, surveillance, and the gaze, especially as influenced
by Foucauldian notions of power and the Panopticon, represent another
means by which privacy has been encoded and decoded within the litera-
ture (Foucault 1975). Here privacy is linked to larger sets of social and regu-
latory forces and is understood as an evolving set of cultural inclinations.
As such, the constellation of practices that might be glossed as privacy
concerns is large.

We suggest three further ways of reapproaching the problematic of
privacy for ubicomp: through privacy dichotomies, lying as a privacy
practice, and finally the clustering of privacy with an emerging set of
sociotechnical concerns.

Privacy Dichotomies
Much as ubicomp has treated privacy as a stable and fixed object, it has
also been regarded as part of a fixed and knowable dichotomy or
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opposition: private/public. Privacy is often understood or framed by that
which it is not—that is, in the open, in plain view, or public. Yet public is
not privacy’s only oppositional or dichotomous frame of reference. Recent
work within anthropology, sociology, and design all point to different sorts
of dichotomies, oppositions, and spectrums.

Building on her early work on the daily negotiations between home and
work life, Christena Nippert-Eng (1996) offers a nuanced and thoughtful
accounting of privacy practices in U.S. daily life. Based on ethnographic
fieldwork with middle- and upper-middle-class Americans in 2001-2002,
she writes that for her research participants, “privacy largely centers on the
degree to which an individual believes she or he has control over the acces-
sibility of things that are ‘private.” This might be some aspect of self
(including one’s body), a thought, a behavior, relationship, piece of infor-
mation, chunk of time, a certain space, or an object” (Nippert-Eng 2006, 1).
This privacy story is hardly a simple or straightforward one—privacy here,
and one supposes privacy concerns, extend from the body to time, space,
social relationships, and even knowledge and information. As Nippert-Eng
(2007, 12) rightly points out, this means that addressing privacy concerns
in the United States involves accommodating a surprisingly wide range of
issues and stakeholders. Her work uses the more familiar private/public
dichotomy but also a framing of privacy/publicity (Nippert-Eng 2005a,
2005b, 2006, 2007; Nippert-Eng and Melican 2004; Nippert-Eng et al.
20035). This second formulation turns out to be a more analytically useful
one; here privacy is understood as the condition of pure inaccessibility, and
publicity as the condition of pure accessibility, while a spectrum of activity
and understanding lies between them (Nippert Eng 2007, 3). This notion of
publicity and the accessibility on which it is based is a helpful way of
rethinking public: What spaces, practices, and technologies might fit into
this space? How might thinking about publicity concerns for ubicomp
change our perspective?

Based on ethnographic and design research in India over the last three
years, Ashwini Asokan (2008) offers a different formulation of privacy. In
her interviews, the Western formulation of privacy was viewed quite nega-
tively in middle-class Indian homes. She writes that privacy was variously
described as “something wrong, as isolating, rude, anti-social, selfish,
taking time away from the family and duties and as something required
when one needs to hide something or is doing something against com-
monly accepted rules” (ibid., 12). She recounts instead the ways in which
Indian households mobilized a different form of privacy, conceptualized
vis-a-vis shared objects, spaces, and social networks in the home. Here
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“shared” becomes privacy’s cultural pair, not “public.” Asokan’s work
further complicates notions of the shared in two ways. First, she suggests
that while shared/private are oppositionally linked, they are not always
mutually exclusive. Second, as she is quick to point out, the use of “our,”
as in “our space,” “our bed,” or “our television,” does not actually mean
fully equal, democratic, distributed ownership and use. Instead the sharing
evoked here, within the context of Indian middle-class homes, also encodes
a complex and ongoing socially sanctioned negotiation of familial hierar-
chies, prioritized activities, and individual actors. Echoing work done else-
where (Ito and Okabe 2005a; March and Fleuriot 2006), Asokan (2008, 2)
also observes that “Indians have developed sophisticated ways to make
themselves visible or invisible depending on the contexts of their sur-
roundings,” especially in their homes. What might be understood as
privacy in the ubicomp research agenda is more likely to be achieved
outside the home in what we might regard as public places—cafés, theaters,
cyberarcades, parks, and malls. This notion of creating privacy in shared
domestic spaces or openly nondomestic places, of being private in plain
sight, raises interesting tensions for ubicomp; such levels of contextual and
locational complexity is not accounted for in most smart environments.

Lying as a Privacy Practice

Another possible approach to reformulating privacy comes from a closer
examination of current digital-intermediated privacy practices: How are
people engaging with online spaces, applications, and experiences so as to
ensure privacy? How are people utilizing new information and communi-
cation technologies to ensure (or perhaps violate) privacy? Of the range of
privacy practices engaged, perhaps the most interesting centers on the use
of providing false information as a protective privacy strategy. Specifically,
we are interested in how we might utilize the notion of digital deception
and lying to help reframe the conversation about privacy.

People lie on any number of websites and services about their demo-
graphic particulars: age, gender, and date of birth. Some of these lies are
necessary for participation; for instance, a disproportionate percentage of
MySpace users are over one hundred—a demographic anomaly more likely
driven by U.S. regulations setting a minimum age for participation than
some flourishing of senior-citizen digital activity (boyd 2007). There are
also lies that seem related to a different kind of privacy—where the con-
cealment of one’s identifiers might change the outcome in an undesirable
direction. For example, researchers at Cornell University have found that
100 percent of those participating in online dating lie about something;
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men lie about their height, systematically overestimating it by an average
of two to three inches, and women lie about their weight, undercalling
it by on average three to five pounds (Hancock 2007; Hancock, Tomas,
and Ellison 2007; Hancock et al. forthcoming). While lying here might
be a form of deception, it is arguably also a form of privacy. Writing in
early 2009, one might even assert that microblogging systems like Twitter,
ringing with detailed descriptions of mundane activities, concentrate on
the charms of small acts of confabulation rather than social history in
the making. Amid all the publicity, to borrow Nippert-Eng’s framing, what
might actually be left unsaid? What might be hiding in plain sight on
Twitter and other sites like it? Fascinatingly, recent research suggests that
online deception appears to be an enjoyable activity—for those engaged
in acts of digital deception, guilt, fear, and shame are largely absent (Caspi
and Gorsky 2006). The implications for this on privacy practices in the
ubicomp space are fascinating to contemplate.

For as much as people are lying about their aspirations, identities, and
intents, they are also using various computational devices to lie about their
locations and contexts. According to one recent report, some 45 percent
of British cell phone users report lying about their whereabouts in calls
and texts (Sturgeon 2004), and that includes only those who are telling
the truth about lying. There are also more deliberative services that allow
individuals to create alternate truths about where they have been and what
they have been up to (Richtel 2004). James Katz, a communication scholar,
has described these practices as “practically an arms race between the
technology used to locate people and track behavior—global positioning
systems, for instance, and caller ID on phones—and technologies intended
to deflect surveillance, like audio for fake background noises” (quoted in
ibid.). His claim is that the rise in location-tracking software, personal
spyware, and the like, has been countered by alibi services, anonymization
technology, and outright lies—the escalation of services and technologies
designed to catch liars, or to perpetuate the falsehoods, is an interesting
one. And it is complicated in some ways by the fact that newer generations
of technologies have an even greater potential to tell the “truth” unbidden
and thus potentially violate privacy practices. The increasing availability
of location-aware devices (e.g., GPS) and environments, context-aware
devices (sensors and motes) and algorithms (triangulating sources), and
the pervasive nature of data trails/search records created through Internet
activity and by mobile devices (some countries allow the sale of data trails)
suggests an abundance of ways in which privacy could be violated and
where the current practices of lying to protect privacy might be less than



Rethinking Privacy 149

optimal. Some governments, regulators, companies, and researchers are
grappling with these issues with levels of granularity of location informa-
tion, location anonymization, and imprecision techniques, but these
might have other unintended consequences, and if Katz is right, they could
generate a new set of disclosures.

At the same time, as we acknowledge the critical roles of prevarication
and falsehood as critical components of contemporary (and, we imagine,
future) information practice, it is also important to recognize a second
lesson here: not everything that looks like a lie is one. Information
systems—and perhaps especially ubicomp systems that rely on sensor
systems to instrument the everyday environment—have a tendency to
place within their representations a notion of “ground truth,” from which
all deviations seem problematic. Yet as we see with cases of spatial location,
not all deviations from sensor reports are lies. Reporting “I'm on my way”
in response to a query while sitting solidly on a chair in front of a computer
is not necessarily a lie; it may indeed be an entirely appropriate response,
and a thoroughly truthful one at that. Spatial reference is ambiguous, and
its production is highly context dependent (Schegloff 1972; Curry 2002).
The attempt to compare human action to sensor data in order to produce
a computationally tractable distinction between truth and falsehood seems
reminiscent of dystopian science fiction, and certainly a vivid demonstra-
tion of the mismatch between binary logics and everyday practice. This is
not just an argument for “shades of gray” but rather an observation that
lying and truth telling are social practices, not easily understood or distin-
guished through sensor networks. So as well as highlighting the complexity
of social practice, an examination of lies in information systems also reori-
ents us from the representation to the production of social action and its
context (Dourish 2004).

Clustering Privacy with Other Sociotechnical Concerns

Privacy is often regarded as the signal sociotechnical concern within
ubicomp, but recent research suggests there is a clustering of privacy
with an emerging set of sociotechnical issues. Over the past decade,
computers and the Internet have been linked to a well-rehearsed set of
sociotechnical concerns, including privacy, trust, security and risk of
identity loss, access to inappropriate content, threats to children, and
regulation. As the Internet has moved beyond the traditional computer
platform, and as new connected devices, infrastructures, and services
have allowed new experiences, it has given rise to a range of additional
sociotechnical concerns. These include issues of reputation and image,
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reliability, access, participation, physical health and well-being, environ-
mental sustainability, responsibility, authenticity, authorship, ownership,
surveillance/control, and a whole host of anxieties around cultural health,
including fears about digital literacy, dumbing down, and a loss of cul-
tural distinctiveness. Of this increasingly large cluster of sociotechnical
anxieties, the ones most linked to the more traditional privacy fears seem
to include concerns regarding trust, reputation, and image. Recent work
by researchers in Bell’s organization at Intel suggests that privacy clusters
especially tightly with this particular range of other sociotechnical con-
cerns as computational awareness and intelligence move into the realm
of consumer electronics.

In 2008, Intel researchers Jay Melican and Sue Faulkner conducted
research in Spain, South Korea, and the United States, focusing on the
ways in which individuals understood the trade-offs between making per-
sonal data more readily available to their service providers in order to gain
customized experiences and their own sense of privacy. This research, not
yet published, revealed interesting tensions, strong cross-cultural differ-
ences, and a gradation of information that could be revealed without a
sense that privacy had been violated. Their findings are noteworthy for
the kinds of information that were regarded as most private and those
that were more willingly disclosed. Nippert-Eng (2007) has written about
the notion of selective concealment and disclosure in U.S. middle-class
homes. Melican and Faulkner also find that what was to be kept private
was situational and contextually dependent.

They further contend that there were roughly defined concentric
rings of increasingly classified information. At the outermost edge of
this was information about content practices and preferences (i.e., televi-
sion shows, time of viewing, etc.); next in terms of privacy came basic
profiling information (i.e., age, gender, and address); then consumption
patterns and behaviors (i.e., recent purchases); and next were online
patterns and behaviors (i.e., search and browser histories). The two sources
of information considered to be most private in this study were socio-
economic information (i.e., income, levels of education, and renting or
owning homes) and, at the center of this circle, friends and family. In
this layering, unexpected information is contained within the bounds
of what is private: the kinds of content that is consumed, when and
how, and the nature of one’s social networks. In both instances, the
concern here is around reputation, trust, and identity politics. There
was a clear sense running through the data that Melican and Faulkner
collected that protecting one’s friends, family, and work colleagues was
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an important part of one’s own privacy practices; releasing data that
affect friends, family, and work colleagues was unacceptable, and infor-
mation that might impact them was considered nonsharable (i.e., mobile
phone, instant messaging and email activity, and social networking
participation)—it was private. Maintaining good privacy practices, then,
meant keeping others safe too.

Risk, Danger, and Morality

Although there is an extensive literature on risk, and in particular on social
theories of risk, this rarely features as part of the ubicomp discussions
of privacy and security technologies. Any notion of security, however,
must implicitly or explicitly turn on questions of risk and danger, espe-
cially those risks against which we must be secure. To formulate a state as
secure is to define what dangers are faced. Similarly, defining specific
states or activities as insecure marks them as inappropriate and sanc-
tionable.

What this suggests, then, is that the ways in which risks are formu-
lated and used to define states of security are ways in which socially
acceptable and unacceptable behavior is demarcated. It is thus valuable
to pay attention to the sources of these attributions.

Of interest here, security is defined with respect to a set of perceived
risks. Mary Douglas and Aaron Wildavsky (1982) explore the cultural
aspects of risk formulation and selection. They make two primary observa-
tions. First, they note that the selection of particular activities and objects
as risky and matters of concern, and the passing over of other activities
and objects as not worthy of being labeled risky, is not a purely rational
or objective process but rather reflects cultural, political, and moral judg-
ments. Steven Shapin’s comments (2003, 2004) about the morality of diet
are a nice case in point; pointing to the peculiar symbolism of food,
he notes a transformation in how the risks of diet have been discussed,
from a historical model in which obesity was the morally reprehensible
consequence of gluttony and moderation was to be exalted, to present-
day diet books that offer the ability to “eat as much as you like,”
moving the responsibility for obesity from a person’s willpower to a
body’s metabolism or foodstuffs themselves (e.g., “bad carbs”). The
source of risk has been transformed, and in so doing, the risk has been
changed from a moral and spiritual one to a chemical and physiological
one, in line with changing cultural attitudes. This is not an isolated
example; we can see this all around us. Consider the role of U.S. cultural
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attitudes toward individual mobility, justice, and technological progress in
debates around the risks of transportation, the death penalty, or nuclear
power.

The second major issue that Douglas and Wildavsky examine is how
risk perception should be read relative to social structure. If we read risks
as potentially endangering not individuals but rather social structures and
“cultural truths,” their second observation takes this further to suggest
that different social collectives will have different interpretations of risk
depending on their position relative to the social structures that might
be in question. They spend some time looking at alternative perceptions
of risk by those who are placed in more or less central and stable social
positions. This is reminiscent of Brian Wynne’s exploration (1992) of
scientists’ and farmers’ relative knowledge of nuclear technologies and
agricultural practices in discussions about the impact of the Chernobyl
disaster. Wynne’s study points to the different interpretations of risk
between those in more central and marginal societal positions as well as
pointing more generally to the tension between “inside” and “outside”
knowledge when epistemic communities encounter each other. For these
different epistemic communities, the rhetoric of risk may take quite dif-
ferent forms. For example, the rhetoric of risk is on display in debates
over finding sites for storage facilities for low-level radioactive waste.
Louise Bedsworth, Micah Lowenthal, and William Kastenberg (2004) high-
light not only the way in which those who opposed the development
of new facilities brought up the potential risks to the ecosystem and
local residents but also how those who were more invested in scientific
accounts of the facility’s safety indicated the risks to those who stood
to benefit from the activities that might generate the waste, such as
cancer patients suffering as a result of the constraints on scientific and
medical research into treatment strategies. The debates around risk become,
in this case, struggles over the rhetorical strategies by which risks are
defined; in turn, these strategies are associated with different epistemic
communities.

What is important to note here is how definitions of risk mark distinc-
tions between acceptable and unacceptable behavior and, at the same time,
relationships between different social groups. In her research, environmen-
tal psychologist Kristen Day (1995, 2001) has looked at how men’s atti-
tudes toward women’s vulnerability in public space are manifested. She
observes not just the different perceptions of women'’s vulnerability but
also how they act as a site to reinforce and reproduce cultural logics of
action and interaction. As Day (2001) maintains, these cultural logics of
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risk also serve to mark regions of the environment as off-limits and act as
a form of social control for the “at-risk” group. The very fact of risk assess-
ment, indeed, is a means by which a socially meaningful designation of
“at risk” can be formulated, in much the same way as disease risk factors
can create a new social category of the “presymptomatic ill” (Lock 1998;
Fosket 2004; Parthasarathy 2004).

In the case of information system security, these same considerations
are at work (Weirich and Sasse 2001; Dourish et al. 2004); this is hardly
a surprise, given the basic relationship between security and social struc-
ture that we have been sketching. Researchers in privacy and security
recognize, of course, that assessments of risk are highly variable and
relative. Yet our point here is that such assessments are collective rather
than individual phenomena. The significance of this observation for tech-
nological settings revolves around the enacted aspects of social practice—
that is, the social meaning of the distinctions being drawn is not simply
a feature of the natural world but instead is continually reproduced in
everyday social behavior. Since security tends to feature in design delib-
erations as a natural fact rather than a social accomplishment, alternative
formulations of security and privacy, and the emergence of norms of
action and interpretation as a consequence of social engagement, are
typically erased. If we accept that privacy and security are formulated
relative to normative conventions of risk and danger, and that, in turn,
these both give rise to and are shaped in everyday social action, then
the design question becomes not how we can reflect social norms within
information systems but how we can reconfigure information systems as
sites for the production of social and cultural values.

Sociologist Ulrich Beck (1992) has suggested perhaps the most exten-
sive relationship between risk and social structure. Beck’s “risk society” is
an outcome of processes of what he, along with Anthony Giddens and
Scott Lash, has called “reflexive modernization” (Beck, Giddens, and Lash
1994)—a form of modernity that arises when society becomes conscious
of its ability to radically transform the circumstances of its own existence,
through science, technology, and the forms of organizing available to
technological states. The risk society, in Beck’s terms, is therefore one in
which dangers and hazards are continually in focus. As he points out, risk
is not uniformly distributed, suggesting that the distribution of risks—
and its relation to knowledge, resources, and power—may play as much of
a role for social theorizing in the risk society as the distribution of wealth
has traditionally done. From this perspective, then, figuring risks and the
identification of dangers are as much a product of particular forms of
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social life as they are consequences and drivers of technological practice.
Thus, particular forms of those risks and dangers—and the mitigations
that might be adopted—need to be seen as products of social life as much
as of the natural world.

Secrecy, Trust, and Identity

A useful way to rethink the question of privacy is by the closely related
but differently valenced notion of secrecy. It is impossible to talk about
the keeping and sharing of secrets without talking about those groups
among which secrets are shared or from which secrets are kept. Secrecy,
identity, and affiliation are intimately related. Secrets express intimacies
and mark groupings, dividing the world into “us” and “them”—friends,
families, fraternities, and more. Indeed, the common feature of studies of
secrecy is the way in which the practices of keeping and sharing secrets
are ways in which affiliation and membership are managed as well as
demonstrated. Again, the use of information to demarcate boundaries is
no surprise when we look at the sociological literature; what is important
here is how contemporary computational practice can be illuminated by
these views.

There are two levels on which we can explore the relationship between
secrecy and collective identity. First, on a relatively superficial level, secrecy
is intimately connected with social boundaries. Secrets—shared informa-
tion whose disclosure would somehow endanger the involved parties—
simultaneously cement a bond between those who share them while
marking their differences from those with whom the secrets are not to be
shared, and this operates across a range of settings from secret societies
(Erickson 1981) to illicit relationships (Richardson 1988). A second
approach is more relevant to our interests, though, which is to examine
the notion of “cultures of secrecy”—social settings that give meaning to
certain kinds of information, denoting them as secrets and hence giving
meaning to patterns of information sharing. We note two aspects here.

Cultures of secrecy make information and its flow meaningful to those
who are part of them, and the flow of information itself serves to repro-
duce those cultures. Don Merten (1999) introduces this concept in an
analysis of information practices in high schools. Unsurprisingly, secrets
are used to reinforce and rebel against authority relationships between
children and parents, teachers, and adults, but they are also a crucial
resource in managing and navigating the complex world of peer social
relations. Secrecy itself, as a marker of a social relationship, is frequently
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in these cases more important than the content of the information; secrets
may be used strategically to cement alliances and deepen friendships. Of
particular concern is not just the fact of secret sharing as a cultural marker
of intimacy but also the process by which people learn how to share,
keep, and use secrets, and how the dynamics of peer and family relations
are sites for the negotiation of norms about what is to be shared and
under what circumstances. Part of the process of keeping a secret is rec-
ognizing one in the first place, which requires sensitivity not only to the
information itself but to the costs of disclosure as well (which may them-
selves lie largely in risks to other social relationships). What is significant
here are not the secrets themselves but the collective orientation toward
practices of secrecy.

Indeed, knowing how to treat information—as sensitive or not—
becomes a sign of membership and competent practice. In an ethnographic
study of amateur mushroom enthusiasts (Fine and Holyfield 1996), trust
and secrecy both play an important role in the development of group
cohesion. As new members join the group, they must learn to trust in
others’ identification of edible and inedible mushrooms and then use of
them in various dishes produced for general consumption; at the same
time, they must learn the group’s conventions and practices toward
members’ knowledge of particular mushroom-collecting spots (which are
highly personal and carefully guarded). Asking someone for their favorite
spots (or rather, expecting to be told someone’s favorite spots) is highly
inappropriate. Members will go to lengths at times to avoid being heard
as requesting this information. As part of the process of enculturation, new
members must learn what sort of information is to be shared and what is
not, and must develop new understandings of the norms that govern
information use.

In the area of information systems, some studies indicate that this may
be a fruitful line of inquiry (Anderson and Dourish 2005). In a study of
long-haul truckers, similar practices of trust and secrecy proved key in the
group’s social life. As people become truckers, they learn from other truck-
ers the secrets of running with heavy loads, driving longer hours, and
navigating effectively and cheaply with wide loads. They also learn cultur-
ally appropriate control over information flows, such as temporarily dis-
abling GPS cab monitors or respecting conventions about known secrets.
For example, it is extremely inappropriate to ask a trucker for a contact in
a city to get a return load or a password to a website that provides return
loads. In truck stops where a trucker can use a laptop, other truckers
coming into the space go to great lengths to avoid looking at the screen
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and probe to be sure that the trucker isn’t working to find a load, in case
they seem to be violating this convention. Truckers’ collective, normative
information practices define and mark group membership.

These practices may also manifest themselves in “not noticing” infor-
mation in the first place, as in a study of seniors in an assisted care facility
(ibid.). The facility had attached load sensors to the seniors’ beds to track
their weight for health reasons. Yet the information so gathered and
reported to family members could also indicate that their parent was sleep-
ing with someone (and through the use of RFID, could potentially specify
who). Family members were upset with the management for telling them
this information, so it was not reported again and became invisible infor-
mation. This was in essence both a collective decision and one that reflected
the power dynamics at work (since the family members pay the bills and
so hold ultimate power). In fact, this constituted the reemergence of a
previously agreed-on information practice of the old community. The
service people on hand in the house had always known this type of infor-
mation but chose “not to see it” unless they were explicitly asked. They
felt it was not their job to do so. It was agreed-upon invisible information,
or a safe behavior in that context.

Appropriate information system design, then, recognizes that informa-
tion practices—the selective sharing of information along with its appro-
priate management, including forgetting and not noticing—are not only
embedded within social groups but also serve as ways that the distinc-
tiveness and boundaries of groups may be identified and reinforced.
Appropriate hiding and sharing of information is a marker of social
affiliation and a way that membership is accountably demonstrated.
Objects and artifacts are not inherently public or private; rather, as infor-
mation is strategically deployed to shore up or break down boundaries
between people and social groups, these categories are negotiated in use
(Nippert-Eng and Melican 2004). Information technologies provide new
ways to turn identity into an actively managed component of social
life; the use of multiple SIM cards in mobile phones, for example, allows
individuals to carefully manage their accessibility at different times and
in different places (Green 2002; Green, Lachoee, and Wakeford 2001);
instant messaging similarly offers new ways to manage presence and
negotiate participation in different social groups (Grinter and Palen 2002;
Consolvo et al. 2005). The issues of identity work in information prac-
tices and the assumptions behind technological designs are perhaps most
strikingly illustrated by looking at non-Western cultures (Bell 2006b). As
we suggested earlier in this chapter, the ideas of privacy inscribed in
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our technologies are derived largely from a Western context in which
the individual human is the natural unit of social activity and analysis.
In cultures where the family, household, or lineage group is more sig-
nificant, however, the information-flow boundaries are radically different.
These differences underscore the central observation that information
technology does not simply encode social practice but instead is a site
at which it is developed.

What we might be left wondering, in the face of these complexities, is
whether the term “privacy” is actually useful at all. Perhaps it is so bur-
dened with cultural specificities, legal interpretations, metaphoric reso-
nances, and historical baggage that it obscures rather than illuminates.

Recent legislation in the United States has, in many states, mandated
the lifetime tracking of paroled sex offenders with ankle-mounted GPS
units in order to enforce parole conditions that prevent them from living
or spending time near public parks, playgrounds, schools, and similar areas
(Troshynski, Lee, and Dourish 2008; Shklovski et al. 2009). When these
laws were initially passed, civil rights advocates challenged them in court
on the basis that they constituted a curb on the right to privacy. Those
legal challenges were unsuccessful; state appeals courts have ruled, in other
words, that privacy is not a valid concern when considering these parolees’
case. The question is, What concepts are usefully relevant, if privacy is not?

The parolees’ experience is an illuminating one for many of the issues
that we have described throughout this book. Navigating everyday space,
organizing activity, and interacting with others are all transformed, to
some degree, by the use of the technology, the representational frameworks
it creates, and the forms of surveillance associated with them (Curry 2005).
Most particularly, though, for the parolees and the parole officers whose
job it is to monitor the parolees, many considerations arise that are deeply
connected to those that we have discussed in this chapter.

Identity work and the social markers of membership of certain groups
are most certainly at work here—the parolees respond to, and in some
cases resist, their characterization as high-risk offenders (or in some
instances accept the label and reflect on the ankle unit as a reminder
of their past offenses), and the visible presence of the unit transforms
their interactions with others by marking them out as offenders. Likewise,
the way that information about their location can become a resource in
managing their interactions with others—such as, for instance, the use
of tracking data as a formal source of alibis and security against hassles
from the police—is not dissimilar from the logics of risk and danger
explored earlier.
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Through this work, Dourish and his colleagues have suggested that the
problems of privacy in location-based systems might be more productively
framed in terms of the accountabilities to which people may find them-
selves held in their relations to others (Troshynski, Lee, and Dourish 2008).
While parolees may have no right to privacy, it remains the case that they
are accountable to each other, the police, the public, and the state for their
presences and absences at different times; that their accountabilities to
friends, family, and workmates may also be transformed; and that the
accountabilities of those others toward the parolees are similarly changed.
In other words, not only does the concept of accountability apply even
when conventional social expectations of privacy have been ruled as inop-
erative but it is also a bidirectional relation that brings into focus the way
that parolees and parole officers are mutually implicated in the technologi-
cal regime (Shklovski et al. 2009). Parole officers similarly face a range of
accountabilities to others, such as their superiors, the state corrections
system, and the public at large.

The shift from a discourse of privacy to one of accountability perhaps
gives us some purchase on those cases where privacy seems to “disappear”
(e.g., Barkhuus et al. 2008). One of the common contemporary statements
about privacy in digitally mediated settings—offered sometimes as a sur-
prising observation, and sometimes as an operational rule of thumb—is
that for particular people (often the young) in particular settings (often
around new technologies), “privacy doesn’t matter.” For instance, when
privacy questions are raised around specific prototype location-based tech-
nologies, such as those that share location information among friends, the
rejoinder is usually that “people don’t worry about privacy” in these cases,
or within the constraints of a particular study. While these deployments
genuinely do frequently fail to exhibit the kinds of concerns about surveil-
lance and invasion that are stereotypically associated with privacy con-
cerns, we find it useful to think of how, in fact, the disclosure of location
information reflects accountability among peers.

Far from being able to choose not to disclose this information, a system
might create a context in which one becomes accountable to others for
the timely report of location. The issue is not whether people feel that their
privacy is invaded but rather what kinds of social pressures they feel to
share information. These social pressures are not purely coercive, of course.
Nevertheless, they do reflect new and emerging accountabilities within
social groups, as evidenced by the fact that a failure to provide an adequate,
accurate, or timely account of one’s location might be worthy of remark,
if not censure. So the idea of accountability focuses our attention on what
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is achieved through location reports, in ways that the idea of privacy might
not allow. This may prove a useful starting point for an account of the
privacy problems of ubicomp, which rejects the notion of privacy as an
analytic starting point.

Beyond Privacy

It is an article of faith in the ubicomp community—albeit one learned
through some hard lessons—that in the design of an interactive system,
usability cannot be an afterthought. A system cannot be made usable
through the simple addition of a user interface, because usability is not
limited to the user interface itself but a pervasive feature of system design.
Privacy and security are similar; support for effective privacy protection
cannot be “grafted onto” a system because it is a pervasive aspect of how
that system is designed. In fact, as we have argued here, it is a pervasive
aspect of how the system will be used and the context in which it is put
to use, the values that it is used to support, the interpretations that others
will make of its use, and so forth. Through a broad examination of related
literature, we have been attempting to illustrate the inevitable social and
cultural embeddedness of privacy and security questions and to draw out
the consequences for how we talk about and design information systems.
Privacy is clearly not a stable, universally understood phenomenon; rather,
it is interpreted locally and through distinctly cultural lens.

Throughout this chapter, we have maintained that rational-actor eco-
nomic models are inadequate as sole explanations of privacy and security
practices, because they fail to capture other symbolic and social values
of those practices. As Marshall Sahlins (1972) argues, social action is
never purely utilitarian; it is culturally constituted. This is not simply an
assertion that social factors are elements in the trade-off of costs and
benefits. It is a claim that these are not individual decisions but instead
collective actions, given form and meaning through how they produce
and reproduce cultural and social values.

Second, we have suggested that information practice—collectively
reproduced understandings of how information should be shared, managed,
and withheld—may be more fruitful than traditional conceptions of
privacy and security as ways to think about the broader context within
which these issues are embedded. Turning away from privacy as an abstract
goal and toward information practices as performative helps us to see
how information is embedded in a wide range of forms of social action.
From a design perspective, it calls into question the separation between
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configuration and action that characterizes most interactive systems for
privacy and security management.

Third, we have shown that privacy practices are not merely ways in
which information is managed but also ways in which social actions are
achieved. Any adequate account of privacy behaviors, then, must be
grounded in an understanding of the specific social and cultural context
within which the activity is taking place.

Fourth, we have noted that the many different and dynamic social
contexts within which people are embedded, as well as the very notion
of practice, imply that information needs and uses are continually subject
to change, revision, and reinterpretation. One implication of this is that
models that require abstract specification (e.g., traditional access-control
mechanisms and preferences) are inherently limited. Some have taken
this as an argument in favor of machine learning, and related approaches
can be applied to model context without relying on abstract models; but,
again, the separation between representation and action renders these
problematic as a means to enact information practice.

Fifth and finally, we have attempted to show that information practices
cannot be separated from the concerns for risk, danger, trust, secrecy,
identity, morality, and power that collectively give them meaning. Privacy
is not a concept that can be separated from the collective practices through
which it is achieved and made operable, nor from the other elements that
are achieved through those same practices. Bruce Schneier (2000, 373)
notes that “security mechanisms that aren’t understood . . . by everyone
don’t work.” We have tried to take this one step further, beginning to
unpack the ways in which security and privacy, as information practices,
are means by which people collectively understand the world.

The arguments that we have presented here are intended to further an
exploration of privacy and security as social products rather than natural
facts. As opposed to attempting to encode and replace individuals’ or
groups’ information practices (as conventional privacy technologies do),
we can seek to support and augment not just social practices but the means
by which they evolve, too. In essence, our approach therefore seeks not to
transform privacy into a technical property that can be automated but
instead to support the human social and cultural practices through which
the whole complex of phenomena—privacy, security, risk, danger, secrecy,
trust, identity, morality, and power—are managed and sustained.



8 Domesticity and Its Discontents

Throughout our discussions, we have been considering ubicomp not
simply as a new technology but also as a technological imaginary—some-
thing to think with, an idea that invites new sorts of speculation about
what information technology might and could be. One of the central
considerations presented by Weiser’s initial account of the dawning age of
ubicomp is to think about new arenas in which information systems might
be deployed. One of these—present even in his original paper—is the home
as a site of computation use.

This is well-traveled ground. Computer manufacturers have presented
the home as a site of potential computer use for decades. In 1969,
Honeywell famously offered its Kitchen Computer in the Neiman Marcus
catalog (see figure 8.1). It was a floor-standing, low-powered minicomputer
based on the sixteen-bit Honeywell 316 (one of the early ARPANET mes-
sage-processing computers). Like other computers of the time, it lacked a
screen or keyboard, presenting a user interface comprising only a few
toggle switches and lights. In its Kitchen Computer configuration, the
computer had its front panel extended to form a chopping board. It was
advertised with the now-mind-boggling slogan, “If she can only cook as
well as Honeywell can compute.” The advertising image, showing the
computer placed in the middle of a suburban kitchen, somewhat incongru-
ous among the wooden cabinetry and floral-check wallpaper, and occupy-
ing more floor space than the refrigerator (whose door it blocks), does
rather put the lie to any claim of practical domestic application (never
mind the ten-thousand-dollar price tag). Yet the image stands more perhaps
as a signal that the domestic sphere was already envisioned as territory
ripe for computational colonization.

The Neiman Marcus appearance was among the earliest in a long series
of advertising images of computers located in kitchens. The applications
for the Kitchen Computer—storing and cataloging recipes, balancing the
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If she can only cook as well N g P
as Honeywell can compute. b\ e |

Her souffles are supreme, her meal planning a challenge? | Helen Corbut
She's what the Honeywell people had in mind when they
devised our Kitchen Computer. She'll learn to program it

with a cross-reference to her favorite recipes by N-M’s
own Helen Corbitt. Then by simply pushing a few buttons
obtain a complete menu organized around the enlrefe. ¢
And if she pales at reckoning her lunch tab, she can
program it to balance the family checkbook. 84A 10,600.00
complete with two week programming course

84B Fed with Corbitt data: the original Helen Corbitt cook-
book with over 1,000 recipes 5.00 (.75) 84C Her Potluck,
375 of our famed Zodiac restaurant's best kept secret
recipes 3.95 (.75) Epicure 84D Her tabard apron, one-size,
ours alone by Garden House in multi-pastel

provincial cotton 28.00 (.90) Trophy Room
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family accounts—are much the same as those on which the migration of
computers into domestic space was predicated for over a decade after its
introduction (although in time education and then games would come to
dominate proposals for the home computer). To the extent that the kitchen
is somehow emblematic of domestic life and presented as the hub of family
activity, it stands for this broader argument. The ubicomp value proposi-
tion is somewhat different, in important ways. The home computer model
suggests that the kinds of applications at which computers have excelled
in business and scientific settings—information processing and cataloging,
numerical processing—have some application in domestic settings too. In
contrast, the much finer-grained ideas behind ubicomp—that we might
benefit from a computationally augmented world rather than one with a
computer in it—point to a deeper connection between information pro-
cessing and domestic living (Tolmie et al. 2001; Crabtree et al. 2003). It is
not merely the home that is to be colonized here by digital technologies
but also domestic life itself. The relevance of this shift is that it is now
domesticity—in all its social and cultural messiness and particularity—that
comes into view.

Obviously, the Kitchen Computer was premised on a specific view of
domestic life, but ubicomp by its nature depends on much more detailed
speculations about the organization of domestic life. Ubicomp’s accounts
of domestic space and the opportunities for enhancements are by no means
limited to technological commitments but also encompasses the social and
physical constitution of the household; patterns of communication between
family members; the rhythms and routines of home life; the interplay of
leisure and work; the separations of activities; the temporal dynamics of the
home over the course of days, weeks, months, and years; the boundaries
between home and outside; and the movements of people, objects, and
activities over those boundaries (Aipperspach, Hooker, and Woodruff 2008).

All this would perhaps be par for the course—ho-hum, another space
to be filled by computational devices—were domestic spaces not subject
to a quite different set of considerations than those that govern the offices,
factory floors, and workplaces within which information technologies
have conventionally been deployed. While the exigencies of global capital-
ism and the rigors of the marketplace mean that the dominant logic of
workplaces is that of efficiency and cost-effectiveness, a different logic

Figure 8.1
Advertising image for the Honeywell Kitchen Computer. Reproduced courtesy of the
Computer History Museum.



164 Chapter 8

governs domestic life—one that is primarily emotional and moral rather
than quantitative (although as Jean Baudrillard [1970/1998] famously
observed, the logic of efficiency and performance is often invoked in the
domain of leisure and consumption).

Critically, given the home as a major site of consumption, these norma-
tive accounts offer glimpses of domestic living as at once normalizing and
aspirational. Jon Goss (1995, 191) provides an account of marketing as “an
organized moral institution whose function is to promote social integra-
tion and control through the production of a system of coded values that
are employed in the construction of . . . identities.” From foodstuffs (and
images of togetherness cemented by family mealtimes) to cleaning prod-
ucts (and images of love and protection through hygiene standards), the
consumption of domestic goods and services is organized around moral
narratives of appropriate family life. Information technologies are woven
into these narratives, in both positive and negative terms (one must pur-
chase Internet service in order not to place children at an educational
disadvantage, but purchasing firewall software with “parental controls” is
also necessary to protect children against both people and information
that they might encounter online). So when ubicomp is figured as a tech-
nology for domestic space, it becomes part of this larger morality play.

In this chapter, we want to examine the interplay between technology
and the home’s social and moral organization, with a focus too on the fact
that “the home” is a highly variable cultural object, in physical, social,
economic, and emotional terms. We will approach this topic from three
perspectives: the image of the so-called smart home and its connection to
previous images of the “home of the future”; a decentered view of the
home as a sociotechnical arena, concentrating on the boundaries of the
movement of technologies into and out of domestic space; and consider-
ations of safety and danger as they relate to information technology and
nurturance.

Smart Home Deployments: Technologizing the House

Ghar. Z&#&. Illam. Council flat. Casa. Semidetached. Haupt. Town house.
Rumah. Apartment. Sanctuary. Place of one’s birth. RV. Refuge. Danwei.
Purity. Modesty. A structure in which one lives. Simplicity. Batch. Family.
Site of power. Memory. That there are so many words, metaphors, and
imaginings for home should serve to remind us that homes exist within a
wide range of physical, infrastructure, and legislative contexts and that
they are also embedded within highly varied systems of meaning. Indeed,
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the world’s 1.6 billion homes are as different from one another as the
countries and cultures within which they were built. The structure and
symbology of the home has been a classic topic of anthropological inquiry
for decades—the symbolic organization of the [roquois (Morgan 1851/2006)
or Berber (Bourdieu 1970) house, or the colonial history of the bungalow
(King 1984).

Materially, homes are hugely varied, and the challenges of designing for
and into these many homes are immense. First, there are the practical con-
siderations: size, density, scale, and history. The extraordinary variability in
physical housing structures and types—from the vastness of U.S. homes
with an average footprint of eighteen hundred to twenty-two hundred
square feet to more modest homes elsewhere in the world—creates
infrastructural, service-provisioning, networking, and device challenges.
Increasing rates of urbanization worldwide, with its concomitant high-
density dwellings, means that more than 50 percent of the world’s housing
stock is shared wall. Consider how that diversity in material form and
structure meshes (or fails to mesh) with the design assumptions of domes-
tic wireless-network access points. Second, homes are the sites of a range of
social and cultural practices, dysfunctions, and aspirations, even within a
single city (Miller 2009). There are a myriad of patterns of occupation, floor
plans, household size, and composition. Single occupants, extended inter-
generational families, and all points in between use the space within the
home in complex, fluid, and culturally specific ways; front rooms, salons,
and parlors might suggest one kind of hub within the home, while anbangs
and antechambers point to another. Third, few homes operate in a vacuum
or complete isolation; they are part of larger social, cultural, and sometimes
physical institutions. Homes are connected up to other homes—some by
proximity, others by shared infrastructures and resources, and still others
by lines of affection and relationship. Lastly, and complicating the picture
still further, the different kinds of metaphors and symbols of and for home
mean that things we wrap around design, or that we imagine design might
implicate—ideas about security, trust, the future, and even the relationship
between public and private—are all flexible.

All this complexity seems to be at odds with the current, deceptively
simple visions of the digital home. Not only is the home in these visions
always singular, but it is nearly always unrealistically large, frequently
freestanding, connected to the rest of the world only for the provisioning
of services, and newly constructed—without legacy hardware, infrastruc-
ture, or quirks. It is also almost always occupied by a heterosexual nuclear
family, which is remarkably accident-and trouble-free and perfectly happy
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to perform daily tasks and rituals in series or parallel, entirely without
incident. The technology that makes this digital home smart is imagined
to be seamlessly connected, robust, proactive, rational, and rationalizing,
and ultimately delivering compelling experiences to its residents.

In the rush to sell the vision of the home as a site in which experiences
could be enhanced through technology, the messiness of daily life was
replaced with a vision of technological order. In some ways, this notion of
the home as a site of enhanced experience is nothing new; nearly a century
ago, Christine Frederick, Lillian Gilbreth, and Margarete Schiitte-Lihotzky
all concerned themselves with reimagining the home as a place of greater
health, leisure time, and opportunities for self-improvement, and all drew
on the principles of scientific rationalization that had developed in indus-
trial settings. This vision would be achieved through the principles of
domestic science and home economics, which brought scientific rational-
ity to the home in the form of laborsaving devices. If labor in the home
could be rationalized, these women argued, then we would free ourselves
from all kinds of drudgery. Gilbreth was the wife and business partner of
Frank Gilbreth, a pioneer in the scientific management movement spear-
headed by Frederick Taylor. Famously, the Gilbreths used their own exten-
sive family as a test bed for their theories. The fact that their autobiographical
accounts of family life—Cheaper by the Dozen and Belles on Their Toes—
continue to inspire reflections on the complexities of domestic living
underscores the power of the vision of industrial order brought to domestic
chaos. The temporal discipline of industrial capitalism identified by E. P.
Thompson (1967) lives on through contemporary ubicomp projects and
visions of the digital home (e.g., Harper 2003; Davidoff, Zimmerman, and
Dey 2010).

Over the last decade, there have been a number of these smart home
and digital home installations and experiments in the United Kingdom,
Europe, the United States, and Asia. With one or two notable exceptions,
these have been visions of domestic life that celebrated technology and
its transformative power at the expense of home as a lived and living
practice. We would argue that to design meaningful and meaning-making
domestic technologies, one must begin with an awareness of cultural
context, accrued social meanings, and everyday experiences. One must
also begin with the home as it is currently built and experienced. In this
approach, rather than imaging the home as merely another site of tech-
nology implementation, running parallel with the office, one starts with
the lived home and augments it with digital technologies and infrastruc-
tures. Taking full and creative advantage of recent advances in technology
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and infrastructure—the proliferation and price stabilization of high-speed
data connections, location-sensitive and location-aware devices, smaller-
form factors, and underlying silicon advances (lower power requirements,
or the continuing velocity of Moore’s law)—will result, one hopes, in a
larger portfolio of elaborations/interventions into the home as it becomes
increasing digital.

Edge Structures: Enter the Shed

In his compendium on all things related to sheds in Australia, Mark
Thomson (2002, 5) defines the shed as follows: “In Australia a shed can be
anything from a dunny-sized [an outdoor toilet] construction to an aircraft
hangar covering an acre or two. A shed might be defined as a building
outside or away from the main domestic living space. . . . A garage is not
a shed; it’s simply a place in which to store a car.” He goes on to argue
that sheds transcend class and age: “Sheds are an integral part of Australian
life. . . . In the shed, the rules are different. Here, chaos is allowed to reign,
asserting its creative force in wayward contrast to the suburban order all
around” (2-3). In the United Kingdom, writing in the new emergent genre
of shed science or “shedist” literature, both Gareth Jones (2004) and
Gordon Thorburn (2002) lay a similar claim to the importance of the shed
in British culture, and its oppositional nature. Thorburn (ibid., 7) traces
the shed’s genealogy back to the Anglo-Saxon “scead” or shade, a place of
partial darkness and obscurity, the realm of the hermit or wise man, and
the storehouse for weapons and symbolic capital. This historical position-
ing of the shed does much to naturalize its role as a center of male power
within the domestic sphere. Both Jones and Thorburn, and the British poet
John Davies (2005), also bear photographic and narrative witness to the
range of shed structures along with their continuing popularity in the
United Kingdom—in 2004 alone, a record 1.5 million sheds were sold
(Langley 2005).

Writing from our own homes, one in Long Beach, California, and the
other in Forest Grove, Oregon, we are both currently without sheds. Yet as
children of the former British Empire, growing up in Glasgow and in small
and large Australian towns, we were both raised around shed culture:
Dourish without a shed, but with a fascination for the small wooden
garden shed next door with a smell of dirt that is not forgotten some thirty
years later, and Bell with a range of sheds, including those in which her
grandfather brewed beer, her father tinkered with steam engines, and her
mother now keeps a lifetime’s worth of academic documents and papers.
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She also has the blueprints for the sheds that will someday rise behind her
very American saltbox dwelling and her crumbling Australian stone
cottage.

Clearly, as much as sheds function as sites of particular activities, they
are also symbolic and cultural. They are indeed a cultural form, an imagi-
nary realm within the larger domestic expanse as well as an explicit coun-
terpoint to its more central elements. Michael Leunig (1990; see figure 8.2),
a well-known Australian cartoonist, has several images of sheds in his work.
In one, a woman sits on a sofa in the house reading Mode magazine and
a man sits on a ratty chair in the shed reading Mad magazine; in another,
two sheds stand on either side of a small winding road with a signpost
that reads “SHEDVILLE Pop 2”"—and a duck and a man stand disconsolate
by their sheds. Significantly, these cartoons need no further explanation;
that sheds are the moral domain of men and always accompany homes is
implicitly understood, and they can thus be caricatured and quietly
mocked. From this vantage point, one could suppose that sheds are a
normalized part of the Australian suburban (and even urban) landscape(s).
In fact, sheds figure in much Australian literature and popular culture,
and similarly in the cultural production of the United Kingdom. In both
traditions, sheds are often imagined as the sanctuaries of henpecked and
downtrodden men, as a place for listening to Radio 4 or the Australian
Broadcasting Corporation, potting and planting, or drinking and toiling
over small projects away from the demands of family (Wyche, Taylor, and
Kaye 2007). Sheds are portrayed as the centers of social life, places for
shearing, preparing food on nearby barbeques, brewing beer, and making
and playing music. Sheds are also constituted as a place of secrets and

Figure 8.2
Images of sheds in Michael Leunig’s cartoons. Reproduced by permission of the artist.
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things best left unspoken. In all of these imaginings, there are several
constants. Sheds are physically separate from homes but make no sense
without a home nearby, they are gendered male, and they seem to operate
on altered schedules from that of the home.

Of course, the shed is an extremely flexible yet enduring category of
domestic vernacular architecture. It can be as small as a lean-to or as grand
as the collection of four-hundred square foot corrugated iron structures at
the back of Bell’s mother’s garden in rural South Australia.' In Australia,
some sheds can even be elaborate multiroom affairs. In the United Kingdom,
where homes are half the size of those in Australia and where residential
patterns tend to smaller land parcels, sheds are correspondingly less grand
and might even be on land not adjacent to the home itself (e.g., allotment
sheds, as discussed below). Still, within the British and Australian cultural
traditions, sheds also function as real and imagined sites of technology
consumption and storage within the larger domestic sphere. Tinkering in
the shed, for instance, is one of the principle leitmotifs of innovation and
invention in both Australia and the United Kingdom. Thomson (2002, 3),
writing of Australian sheds, notes, “Our national knack for invention
and innovation, for making do, lives on in the shed. The ‘she’ll be right’
attitude may be denigrated as the light of Australian industry, but it thrives
in the country’s backyards.” In some ways, one might also regard the shed
as a real staging point for technologies coming into or out of the home; it
is a place for not-yet-domesticated technologies, or for those that must
forever remain feral and dangerous. Toward the end of Blokes and Sheds,
Thomson draws an even more explicit parallel between sheds and technol-
ogy. “Several of the stories,” he writes of his collection, “hint at a new
future for the shed-owning type of person: the computer. The virtual shed
is with us now” (ibid., 255). Interestingly, in recent popular media coverage
of the shed in Britain, there has been talk of wireless connectivity to the
shed, with at least one cable company running a campaign to get so-called
shedheads online with an information technology shed in north London
(Wilson 2005).

The shed is scarcely the domestic space that comes to mind when we
conjure up images of the technologized home of either the present or
future. It is, as we have remarked, a space filled with technology, but it is
not technologically enabled in quite the way that smart homes are meant

1. The English Heritage Trust currently lists more than fifty “sheds of special inter-

”

est,” and exhibits on sheds in Brighton as well as London’s Victoria and Albert

Museum have garnered considerable interest (Langley 2005; Davies 2005).
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to be (Harper 2003). We find this absence telling. If the shed is a necessary
part of the British and Australian domestic landscape, the masculine coun-
terpoint to the perceived feminization of the home and the staging point
or proving ground for technologies, where does it fit into visions of the
homes of tomorrow? And if the shed is often an important boundary space
for technologies—a site through which technologies move as they migrate
both into and out of the home—then might it not provide us with a useful
lens for thinking about how the smart home comes into being (and what
might happen to it afterward)? The shed might provide a useful counter-
weight to the focus on the living room/Kkitchen or great room complex as
sites of technology deployment (Mainwaring and Woodruff 2005). We
want to lay claim to the shed as both metaphor and as site of technology
consumption within the domestic sphere. In particular, we are interested
in how sheds function at the edges of the domestic—their physical and
potentially imagined life at the peripheries. The “edgefulness” of sheds
might allow a different understanding of the home. Here the shed becomes
a stand-in for a wide range of domestic but not home locations—the
veranda, porch, patio, stoop, mudroom, nature strip, front yard, backyard,
or deck. We are not suggesting a fundamental or wholesale rejection of the
living room or other center points (Pullman-Jones 2005) but rather opening
up the discussion of home to include these peripheries and edges.

The view from the periphery can be especially penetrating. Critical
standpoint theory, including both feminist and Marxist articulations (see
Haraway 1988; Harding 1991; Hartsock 1983, 1998), attributes epistemic
privilege or authority based on a particular socially and culturally grounded
perspective. In this theoretical construct, one’s location as a social actor
can mean a more or less acute understanding of larger social forces—that
is, based on their experience as laborers, workers have an acute, and thus
privileged, understanding of economics; women operating under patriar-
chy have a privileged understanding of gender in particular and society
more generally. Standpoint theory is careful not to attribute this privilege
or authority to any essential nature of laborers or women but rather to
their lived experiences within larger systems of cultural production. Using
(or inspired by) this theoretical lens, here we suggest that it is the marginal
nature of the shed, and its existence on the peripheries of the domestic,
that make it an ideal location from which to reexamine the home, its
technological infrastructure, gendered divisions, and ultimately also its
boundaries. We may gain more insight into the digital home by thinking
about its edges as opposed to its centers. Our approach, then, is related to
but distinct from the “extreme personas” employed by Tom Djajadiningrat,
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Bill Gaver, and Joep Frens (2000), since marginality is crucial to our
approach.

What Goes on in the Shed: The Shed as Lens

We would like to use the shed as a lens through which to scrutinize the
conceptual frames within which technical conceptions of domesticity are
situated. For us, the shed is both a part of the home and separated from
it; the distinction between the shed and home thus draws attention to a
series of otherwise-unstated assumptions about the nature of homes and
domestic life. Exploring the role of the shed helps to unpack some of these
assumptions. This is not a project about putting men back into the discus-
sion of the home per se—that is ongoing elsewhere—nor is it about a
celebration of paeans of British and Australian masculinity. Rather, we are
interested in looking at the home as an imagined and real site of masculin-
ity that is in turn not mapped onto established sites of public productivity
(i.e., paid work and labor) or authority.

In this section, we examine a range of properties associated with the
shed; in the next section, we return to the broader question of domesticity
in light of these explorations.

Gender

Perhaps the shed’s overriding feature as a cultural form is its gender
orientation. Despite the rapid acceleration of female-controlled sheds
in Britain (Langley 2005), the shed remains a thoroughly and quintes-
sentially masculine space. It is a site of male habitation and practice, and
many of the other elements that we will discuss with respect to sheds
and domestic spaces—such as the association of sheds with tinkering,
danger, and dirt—are strongly gendered too. The shed, in this view, cannot
be taken as an object in itself but rather is enmeshed in a range of cultural
oppositions that give it meaning. It is a primitive place with its deep,
almost primal roots (Thorburn 2002); indeed, the very nature of its primi-
tive form, from its construction to its contents, is one that helps to mark
a range of domestic practice as female. In other words, sheds are sites for
demonstrations and celebrations of certain forms of masculinity (that are
themselves as stereotyped and culturally determined as the manifestations
of femininity against which they are ranged). The pairing of “blokes and
sheds” (Thomson 2002), then, is fundamental to the interpretation of
sheds in relation to other domestic spaces. The shed is male space precisely
because domestic space is largely read as female. It is a place where
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unfettered hypermasculinity rules the day, and to which masculinity may
be exiled (see Refuge section below). Similarly, those objects and practices
contained within sheds are equally male. In his remarkable short story
The Rough Shed, the early Australian writer Henry Lawson offers this pierc-
ing articulation of the maleness of, in this case, a shearing shed. The sole
protagonist and narrator, in reflecting on life in the shed, observes: “That’s
the way of it. If I went back to a woman’s country again I wouldn’t swear.
I'd forget this as I would a nightmare. That’s the way of it. There’s some-
thing of the larrikin about us. We don’t exist individually. Off the board,
away from the shed (and each other) we are quiet—even gentle” (Lawson
1901, 275-276).” Here the shed is seen not only as masculine but also as
collective and aggressive, and distinctly apart from women’s domains.

Refuge

An important feature of the gendered nature of the shed—especially as it
appears in fictional and literary accounts—is the shed as a place of male
refuge from the house and family. The shed, in these accounts, is not
merely a place for male work but more generally one for male isolation—
a place for watching cricket, smoking a pipe, drinking, sleeping, quiet
contemplation, and above all escape. In this view, the shed’s space is not
just male but more distinctly not female, it and becomes a space in which
the feminine can be excluded.

Not surprisingly, in Britain, female interest in owning and occupying
sheds engenders alarm (Langley 2005; Thorburn 2002), while in Australia
the notion of the shed is being used now as part of a public health ini-
tiative targeting high suicide rates among men in rural areas (Leary 2005).
A converted railway goods shed in Grenfell, rural New South Wales, was
the first such “men’s shed” where “guys meet other blokes, share a cuppa,
have a yarn and when they unburden themselves they realize they’re not
the only one facing hardship. . . . The idea of the men’s shed is a form
of therapy, helping scores of men, 90% of whom have suffered some form
of serious trauma in their lives, to be healed and come to a better place
mentally” (ibid.). From this initial start, an entire men’s shed movement
has arisen, complete with websites, tax-exempt status, and factional
disagreements.

If the shed is a place of danger in terms of the activities, objects, and
substances that it contains, in terms of refuge it might also be seen as a

2. Of course, shearing sheds occupy a special space in Australian culture and history.
Early unionization efforts were directed at shearing sheds and their shearers.
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place of safety and comfort. It is a zone in which male pleasures will not
be questioned, and in which a range of social norms and niceties might
be relaxed or ignored altogether. It is a place where these activities do not
seek female approbation and so do not risk female disapproval. Again, this
is one way that the shed takes meaning from the series of cultural tensions
it is embedded in and deeply reflects. The figure of the shed as refuge
immediately raises two questions—Refuge from what? and Why?—and
focuses our attention again on other domestic spaces in different ways.

The separation between the space of the shed and that of the house
is perhaps even more marked in the British tradition, where sheds have
historically been found on allotments—small plots of land rented out by
local authorities to individuals for raising vegetables for domestic con-
sumption. The typical allotment renter is someone who lives in a small
house or apartment with no garden space of its own; allotments are cen-
trally located on land controlled by the local authority and therefore
physically separated from the home. The allotment is one of the natural
habitats of the British shed, and its physical separation from the home
only serves to emphasize its cultural and gender separation along with
the notion of refuge that undergirds the movement from home to shed.
According to William Langley (2005), however, “Allotments . . . have been
disappearing at a terrifying rate as councils requisition the land for housing
developments.”

As concerns with sustainability and the environment have risen, the
garden has slowly emerged as a site for technological interventions among
a few researchers, some of whom recognize how gardens and gardening
can also be sites for community activity (e.g., Goodman 2007; Pearce,
Murphy, and Smith 2008). Articulating the relationship between home and
garden, and building on all these specificities, remains challenging.

Migration of Technology

The location of the shed on the domestic sphere’s edge also directs us to
the ways in which the shed provides a space through which objects move
on their way into and out of the home—a liminal space, if you will, main-
tained on the threshold of the domestic but where a different set of values
and concerns hold sway. In their discussion of the notion of the “acciden-
tally smart home,” Keith Edwards and Rebecca Grinter (2001) discuss not
just technologies within the home but also the manner and circumstances
under which they come to be there. Sheds have a role here as spaces
through which technologies move both into and, more commonly, out of
domestic space.
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The shed is often a place where junk accumulates—one of the charac-
teristic images is of the accumulation of materials that have outlived their
original purpose but are kept around in case a need someday arises. In this
sense, then, the shed accumulates objects that are often derelict, discarded,
or defective—objects with “spoiled identities” (Goffman 1963).

Since tinkering and “light engineering” are primary activities in the
shed, defective technologies frequently move to the shed in order to be
repaired. But since the aesthetic of the shed is that of the bricoleur too,
the shed is also a place where old technologies are cobbled together, given
new life, or pressed into marginal service. It thus functions as a channel
by which materials move out of the house but not entirely out of the
domestic sphere. By the same token, the shed may be also be a staging
post in the movement of technologies into the home—a place where tech-
nologies and materials are, quite literally, domesticated and transformed
to meet the needs of the home. The shed, then, figures in both the inward
and outward migration of domestic technologies, and it is a critical staging
post within their larger trajectories. Part of the domestic sphere yet sepa-
rated from other domestic spaces, the shed safely contains technologies
not quite ready for the home itself or past their usefulness.

Sheds as Chaotic Spaces

One image that frequently occurs in descriptions of sheds is of loosely
ordered chaos. Sheds are messy spaces. The shed is a home for junk of all
sorts, assorted odds and ends, and objects that are otherwise homeless.
Sheds are inherently disordered. By the same token, when nothing has a
place, then nothing can be out of place, and the shed is invariably a site
of unexpected juxtapositions and combinations of objects and activities.
In Men and Sheds, Thorburn (2002, 11) writes that “things accumulate in
sheds, originally wanted then forgotten and much later resurrected as
momentous mementoes.” The image of the shed is one of a space piled up
with building supplies, gardening supplies, tools, spare parts, scrap materi-
als, household and industrial junk, leftover cans of paint, assorted screws
and nuts and bolts, disassembled or half-assembled machinery, and almost
anything else.

Again, the significance of this disorder can be seen in relation to the
more ordered space of the home. Not only are homes, as public spaces,
associated with the maintenance of particular kinds of order, but the home
as a multiroom dwelling also allows for a segregation of activity between
different kinds of spaces (rooms for eating, cooking, sleeping, socializing,
etc.). Sheds are most often single rooms, for instance; there can be no
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segregation of activities or artifacts in such a space. In fact, the shed is
resistant to such notions of order and accountability.

Sheds as Secret Spaces

Finally, another product of this separation between shed and domestic
spaces, male and female spaces, and dangerous and safe spaces is the sepa-
ration between a localized sacred and the profane. The shed is, to some
extent, a space of secrets. Sheds are mysterious sites. To children, they are
mysterious places from which they are largely excluded (so that, for
example, to be granted rights to enter and use the shed becomes a rite of
passage). Thorburn (2002, 7) describes the shed’s contents as an assemblage
of many things, some with magical significance, and his evocation of the
hermit/oracle as the shed’s ancestral inhabitant reinforces this lineage. In
literature and fiction, the shed is often associated with secrets. Ada Doom
of Cold Comfort Farm (Gibbons 1932) repeatedly and ominously intones
that she “saw something nasty in the woodshed,” something that had
profoundly touched her life and that of her family; in the British film Shaun
of the Dead (Wright 2004), the shed becomes the final resting place of
Shaun’s best friend and remaining zombie, where he can be imprisoned
for his own good with a television to keep him company. Like the attic,
the shed is a place where people, objects, and actions can be shut away
from prying eyes and kept hidden from view. To paraphrase wildly, what
happens in the shed, stays in the shed.

Home Sweet Home

According to annual crime statistics, Irvine, California, is the safest large
city in the United States. All the same, danger remains a feature of the
daily discourses in and around the city, as it does in most places. What is
interesting to explore, though, is the ways in which dangers are formulated
and projected. Like many conversations and imaginings of danger,
the speakers—those assumed to be vulnerable, and those empowered to
regulate—who monitor or remedy the situation have incredibly different
perspectives. In chapter 7, we noted Day’s research (2001) examining this
issue by analyzing men’s attitudes toward women’s safety in public spaces
in Irvine. What emerges from her work is not simply an interpretation of
the potential dangers that exist in urban and domestic spaces but also an
understanding of how these dangers are strategically deployed. In Day’s
study, the potential dangers to women in public space are a means by
which women'’s movements in the urban environment can be controlled
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and curtailed. When certain places, activities, and times are marked
as dangerous, then women'’s presence there—particularly on their own—
is ruled off-limits. At the same time, the dangers to women that circulate
as cultural values provide the opportunities for defining and exhibiting
forms of masculinity—including examples that Day terms “chivalrous”
masculinity (as marked by men accompanying women to dangerous
places) or “bad-ass” masculinity (as marked by male presence in dangerous
places).

Our concern is not with what danger is per se but instead with what
danger does—danger as a social imaginary, cultural signifier, form of social
regulation and control, and means by which cultural values are produced.
Here danger operates not just as a lived reality but also a set of metaphoric
and symbolic registers. In design contexts, danger frames a range of discus-
sions of what technology might do, and the settings and relationships that
require design attention and intervention, but rarely drive technology
deployments. In our own work, we have been interested in exploring these
questions in the context of current discussions of ubicomp. From our dif-
ferent perspectives—one writing as an anthropologist located in industrial
research, and the other as an academic computer scientist—we find that
the figuring of danger in contemporary technological discussions often
obscures as much as it reveals.

In particular, as demonstrated by Day’s example, when we talk about
danger, we also invoke a series of cultural expectations and social groupings
that we project onto the world. Take, for instance, any of the recent debates
around such disparate topics as international and intranational terrorism,
genetically modified foods, flu pandemics, renegade nation-states with
nuclear weapons, closed-circuit television surveillance systems in public
spaces, national identification cards, RFID-enabled passports, and MySpace,
a social networking website where it is alleged that pedophiles regularly
gather and one can see the wide-ranging set of practices that are routinely
glossed as “dangerous.” As these examples demonstrate, when we think
about dangers—individually and collectively—our discussions are inevita-
bly enmeshed in accounts of identity, individuality, community, gender,
nationality, ethnicity, age, religion, and more, and those conversations
take different forms in different cultural settings. Not surprisingly, these
selfsame discourses around danger are even more visible when one is
writing and thinking about technology in domestic and urban spaces.

During the second half of the twentieth century, computation moved
from military to governmental to commercial settings; the office and
factory floor were the primary sites for computerization over the last several
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decades. The early years of this century have been marked by a migration
of computational technologies into new settings, not least of which is the
domestic. Much research on ubicomp, then, begins with a picture of what
domestic life might be like and by whom it is shared. Yet it runs the risk of
falling prey to a variety of illusions about the nature of domesticity.

The splash page for the National Domestic Violence Hotline, a federally
funded website in the United States that offers support to victims of domes-
tic violence and abuse, includes the following warning: “Safety Alert. Com-
puter use can be monitored and is impossible to completely clear. If you are
afraid your internet and/or computer usage might be monitored, please use
a safer computer, call your local hotline, and/or call the National Domestic
Violence Hotline.” Here the constellation of danger, technology, and the
domestic is abundantly clear, albeit not entirely straightforward. According
to U.S. government statistics, nearly four million women in the country
experience a serious assault by a partner during an average twelve-month
period, yet for as much attention as this issue routinely receives, violence,
abuse, rape, and incest are not the experiences that comfortably populate
our research imaginings of the domestic. Of course, for many occupants of
domestic spaces in the United States and far beyond, these are the realities
of daily life. In this framing of the domestic, homes are the places where
women (and arguably children and older adults) are the most vulnerable;
according to one set of statistics, women are most vulnerable to attack in
their own homes between 6:00 p.m. on a Friday and 6:00 p.m. on a Sunday.
Home is not sweet home; rather, it is a complicated and fraught landscape,
negotiated with one eye to the nearest exit. In much of the writing about
and designing for smart/digital homes, however, this set of realties is erased
in favor of depicting occupants as a happy heterosexual nuclear family,
with its safe relationships and sanitized patterns of occupation.

In this smart home, the pressing issues are of device controls, home
automation, media circulation, and individual experiences of seamless
connectivity. A casual survey of populist accounts of smart homes, from
William Gibson to Hollywood, shows a remarkable preoccupation with
self-cleaning systems and robotics (e.g., The Jetsons or The Glass Bottom
Boat). A perusal of the research literature would suggest that the primary
problem for ubicomp technology to solve in the home is the proliferation
of media devices that clutter the living room, or perhaps something to
help us remember our recipes (a target of computational design reaching
back to Honeywell’s Kitchen Computer in 1969 and earlier). Remarkably
absent from these design proposals are, for example, technologies of
domestic surveillance that might be used to detect the instances of teenage
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drug use, sexual predation, or domestic violence that statistics would indi-
cate are more serious domestic problems than losing the remote. Clearly
we are not proposing here that all smart homes should be designed to
preclude illegal, immoral, or inappropriate behaviors but instead acknowl-
edging that such things routinely transpire in homes, and might lead to
different design choices and outcomes. A much different view of domestic
technology might accompany an understanding of homes in terms of the
dangers they potentially enclose, rather than those that they must be
designed to exclude.

As noted in an earlier section, one way in which the gendered nature
of the shed is worked out is in terms of the dangers associated with it. The
shed typically houses a range of objects and substances that might maim,
injure, or kill: “Danger lurks. Hidden in rough painted cupboards are for-
bidden chemicals. Rusting nails lie scattered around on the floor, ready to
pierce unprotected feet. Screeching power tools send sparks flying. Risk and
thrills are everywhere” (Thomson 2002, 2). The shed is the place where
one might encounter rat poison, weed killer, acids, sharp blades, unpro-
tected machinery, and live wires. The shed is also the place where these
objects might be piled up precariously, dangled from hooks, kept in unla-
beled boxes and bottles, and generally stored in flagrant disregard of tame,
conventional safety procedures.

In the British lived experience, the shed is site of actual as well as
perceived danger. The Royal Society for the Prevention of Accidents (2002)
tracks household and leisure accidents and makes that information pub-
licly available in annual reports on its website. In 2002, the last year for
which data were available, more than 36,000 accidents culminating in
visits to emergency rooms happened in garages, greenhouses, tool/potting/
coal/shed/outbuildings, and the like. While this pales in comparison to
the number of accidents in, for instance, the kitchen (261,949) or the
bathroom/toilet (94,854), and is only a small percentage of the population
(60 million), it still signals a source of realized dangers.

The association of danger with the shed depends on the relationship
between the shed and other domestic spaces (Douglas 1966). The shed is
the place to which those objects too dangerous to keep in the house are
exiled. The purity of the house depends on the containment of dangers in
the shed—which in turn seems to rely on rusted locks and aging padlocks.
The shed is not only a container for dangerous objects but also a place for
dangerous practices. Indeed, and in keeping with the hypermasculinity
alluded to above, the shed is a place where dangerous practice is celebrated
and ritually performed. Bottles of beer and rat poison sit side by side
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precisely because of the danger that is implied; knives, saws, and drills are
scattered around, becoming playthings for children. The shed is not a place
for safety goggles; it is a place to “get things done,” and the fact that one
might be continually in danger of losing a finger or an eye is part and
parcel of the process.

Of course, the association of danger with male spaces is not unique to
this sort of practice but is instead a common observation in anthropologi-
cal work (Herdt 1994; Bell 1983). The ritual divisions between male and
female spaces are frequently maintained through the invocation of dangers
associated with female presence in male space. It is arguably this highly
ritualized division that propelled reports of Sharon Thomas, a Welsh
woman accused of running an international pornography ring, on to the
front pages of newspapers in 2000—since, after all, she was keeping it in
the garden shed (Housewife’s Garden Shed Porn 2000; Boulware 2000). The
outrage seems to be directed as much at her misappropriation of the shed
as at any other illegality or immorality.

Where do risk and danger feature in ubicomp discourses about the
home? To the extent that the home is conceptualized as a place of safety,
comfort, and protection from the risks that populate the world outside, we
often find ourselves blinded to the dangers that lurk within. Homes are
the primary sites of domestic violence and sexual abuse, after all. So how
do our technologies reflect those concerns? Consider, for example, tech-
nologies for tracking and domestic monitoring (e.g., Davidoff, Zimmer-
man, and Dey 2010). These technologies are designed to solve problems
of coordination and communication, but at the same time their blindness
to the home as a place of danger as well as comfort opens up new sorts of
risk. In abusive households, say, domestic violence often takes the form of
emotional manipulation and imbalanced power dynamics. Control over
the movement of others—over the places they go, the company they keep,
and the activities they undertake—is one of the primary ways in which
that abusive power is exercised. What does it mean, then, to provide a
technology in which the monitoring of the movement of others is a central
function? What is important here is not to ask, What happens if this tech-
nology falls into the wrong hands?, but rather to question whether this
kind of monitoring reflects our picture of normal family life, and what the
implications are of placing this image of domestic life at the center of our
design space. These questions prompt us from time to time to think about
the ubicomp technologies that we don’t see designed—the infidelity detec-
tor, the location-based spousal abuse recommender, or the teen-drug-abuse
sensor network.
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What we find useful about danger here is its strategic deployment to
organize aspects of the social settings into which technology is projected.
As a design imaginary in ubicomp, for instance, danger is caught up in a
web of relationships to pastoralism, urbanism, domesticity, family life, and
the disintegration of “traditional” values in modern life. At the same time,
by situating design responses within these kinds of narratives, it provides
a means to homogenize and stabilize the complex, contested, and ambiva-
lent settings into which technology might be introduced. To us, that seems
dangerous.

After the Shed?

Where does this exploration leave us? What might these elaborations of
the secret lives of sheds, smart homes, and safety have to tell us about
ubicomp?

Domestic environments have been a major focus of research attention
for the ubicomp community, as evidenced by any number of papers
exploring the potential of “smart space” technologies (Brummitt et al.
2000), advanced entertainment systems, group communication technolo-
gies (Hindus et al. 2001), augmented refrigerators and refrigerator magnets
(Eardley et al. 2005), and so forth. Ubicomp is imagined here as a part
of future homes. Ironically enough, the home of tomorrow is an old
idea (Horrigan 1986), and like much science fiction it tends to owe more
to our conceptions of the present than it does to likely futures. In using
sheds as a vantage point from which to examine the ubiquitous home,
what we hope to understand is what those images of future applications
of ubicomp technologies to domestic spaces can tell us about the ways
in which contemporary domesticity could be understood. What we find
problematic about some of this work is that the image of the home as
a physical space overwhelms or obscures the notion of the home as a
social category. Any effective consideration of technologies for the home
must be situated within understandings of the domestic as a form of
cultural practice. In order to understand the domestic, we need to see
how it is culturally produced and enacted in everyday practice, and how
it emerges at a nexus of related concerns—such as around public and
private, work life and family life, children and relatives, and responsibil-
ity and freedom. In other words, in understanding the home, what we
turn our attention to is the way in which a domestic sphere can be
distinguished from and articulated in relation to other forms of living
and aspects of everyday life. Rather than assuming that the category of
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the domestic is pregiven and stable, we need to look at how it is actively
produced.

For this reason, our methodological approach has been to focus on the
edges and boundaries of the home—on how homes are maintained and
how objects, people, and activities move across them. The edges are where
the questions of the home are more contested and most visible, and places
where we might inquire into such considerations as what constitutes
home, family, and domesticity in the first place. As we have suggested, the
shed occupies this border region, both spatially and conceptually. It is at
the fringe of the domestic sphere. It partakes of the home but is also sepa-
rate from it, and the segregation of activities, objects, and people between
home and shed reflects a broader set of processes by which the boundaries
of the home are maintained. What the shed provides, then, is a standpoint
from which to reexamine the home.

What do we see when we look at the home from the shed? Many of the
primary considerations are ones that we have prefigured in introducing
and problematizing sheds in the first place, but let us recapitulate them
here with a focus on home rather than shed.

How Things Move In and Out As others have noted, technologies do
not simply appear in the home; they must be brought in, and then they
must be domesticated. Similarly, the movement of technologies out of
the home is one for which a range of trajectories can be articulated.
Replaced or discarded pieces of tools, particularly in the case of expensive
information technologies, typically find their way not to the dustbin but
rather into other homes—such as those of friends, parents, and relatives.
Hand-me-down technologies create gradients of sophistication that repro-
duce patterns of central and peripheral socioeconomic status. When think-
ing of how technologies move into and out of the home, what we see
being produced are networks of homes and broader domestic spheres
within which technologies are traded, and ways in which social ties are
maintained by this circulation of technological goods (Malinowski 1922).

Gender and Technology One of the most surprising omissions from
research on ubicomp in domestic space is the question of gender and
technology (Wyche, Sengers, and Grinter 2006). The history of domestic
technologies is a history of gender relations in the home (Cowan 1985).
The introduction of vacuum cleaners, for example, turned carpet cleaning
from a male task into a female one; similarly, advances in cooking and
washing technologies, far from being “labor saving,” served instead to
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transform expectations about culinary complexity and standards of cleanli-
ness. In addition to thinking about how technologies move into and out
of the home, then, one must also ask who brings them in, how they arrive,
by what mechanisms they are domesticated, and what kinds of power
displacements they achieve. For instance, Jennifer Rode, Eleanor Toye, and
Alan Blackwell (2004) look at a range of programmable technologies in the
home—not just computers, but VCRs, washing machines, and ovens,
among others—to question who programs what and why. Perhaps unsur-
prisingly, what they find is a significant gender division in when people
program, why they program, and what they program. When technologies
are introduced into the home, they are introduced into gendered spaces,
and they bring with them certain expectations about gender relationships.
The family is both an inadequate unit of analysis and an inappropriate
conceptual apparatus for understanding these questions.

Safety and Danger Homes frequently figure in ubicomp technologies as
safe places. Whereas research into urban computing usually paints urban
spaces as dangerous places to be either navigated quickly or in which you
might want to be able to locate friends (and potential friends) among a
host of hostile strangers, technologies of the home are ones that celebrate
togetherness, warmth, and nurture. Technologies of the home are ones
that promote sharing and togetherness (Strong and Gaver 1996), recording
and revisiting special moments and celebrations (Truong, Huang, and
Abowd 2004), or play and entertainment (Brummitt et al. 2000). At the
same time, though, statistics show that homes are far from safe places. In
2003 in Australia, 24 percent of males and 47 percent of females indicated
that the home was the site of their most recent assaults, with more than
half knowing their attacker (Australian Bureau of Statistics 2003). In the
case of sexual assaults, the figures are even more telling, with 86 percent
of the victims of sexual assaults being women and 93 percent of the offend-
ers being male. Forty percent of assaults took place in the victim’s own or
another home. In over half (58 percent) of the most recent incidents of
female sexual assault, the victim knew the offender (ibid.). The statistics
look remarkably similar from the United States and the United Kingdom.
The home, it seems, can be a dangerous place.

Boundaries and Separations Rather than thinking about homes from the
inside out, we find some value in thinking about them from the outside
in. Whereas most inquiries into domestic ubicomp think about uniform
access within the home, centered on such spaces as living rooms and
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kitchens, we want to think instead about the spaces where homes butt up
against each other, where the boundaries must be maintained. Wireless
networking technologies, with their implicit assumptions about the size
and shape of residences, are one natural place where this concern with
boundaries manifests itself; many technology adopters have stories to tell
about interference between their own wireless devices and those of their
neighbors, for example, and these problems manifest themselves differ-
ently in different countries with different forms of domestic infrastructure
(Dourish and Bell 2007).

Tinkering and Technology Finally, despite the rhetoric of technology,
tinkering, and end user programming of advanced technology in the
home, it is notable that these activities are associated not with the home
itself but instead with the marginal space of the shed. Again, Rode, Toye,
and Blackwell’s study (2004) points to a gender separation between dif-
ferent forms of programming and its different purposes. What we find
intriguing here is how gender differences are reflected also in spatial
segregations. Messing around with the technology—programming, tweak-
ing, transforming, “opening it up,” and “playing around”—are activities
traditionally separated from the central spaces of the home, and indeed
akin to work rather than to the domestic routine. Programming informa-
tion systems realigns our relationships to it and the ways in which it can
be embedded in domestic routines. The activities of the shed suggest that
these transformations, for many technologies, are associated with an
explicit movement of both artifacts and actions—a movement of the
technology out of the home and an explicit process of reintroduction
and reintegration later. While for many technologies programmability is
a “feature” designed to encourage forms of domestic integration (e.g.,
Truong, Huang, and Abowd 2004; Humble et al. 2003), the view from
the shed suggests that programming may well be incompatible with other
forms of domestic practice, or at the very least that it implies certain
patterns of ownership and control that need to be carefully thought
through.

Our investigations here are motivated by the observation that in much
research into domestic ubicomp, the term “domestic” is used largely as a
taxonomic category for spaces, to distinguish them from those spaces that
might otherwise be labeled as public, civic, workplace, commercial, or
whatever. By contrast, we want to understand the cultural nature of the
domestic itself—how domesticity is managed and produced. So we are
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interested in the social and cultural organization of domestic spaces and
the nature of domesticity as a social imaginary (Taylor 2002).

One approach is to think about the center of the domestic—the con-
cepts and spaces that are intrinsic to contemporary discourses about
domesticity and home. The alternative approach that we have taken is to
explore these questions from the outside and look at the ways in which
the boundaries are policed. What we find is that the shed is a useful con-
ceptual device for reframing technological discourse about the home. It
serves this role not because of its centrality to the domestic sphere but
precisely because of its marginal position. Environmental conditions mean
that the shed takes on quite different physical forms in Australian and
British domestic life, and yet it plays similar cultural roles. Australian and
British sheds look quite different, house different artifacts, sit in different
places, have different symbolic import, and so on. At the same time,
though, they have much in common—not so much as artifacts in their
own right but rather in terms of their positionalities within domestic eco-
systems. They may speak in different accents, yet they have similar things
to tell us about the homes in relation to which they are arranged.

The shed’s position in the hinterlands of the domestic casts new light
on the elements of domestic life that typically occupy design attention
in ubicomp. In particular, it forces us to consider what sorts of margins
surround the home, and in turn foregrounds a series of otherwise-unstated
assumptions about the home and its borders—such as physical, group,
practice, and conceptual borders. The home undoubtedly remains a fasci-
nating site of investigation and opportunity for novel ubicomp technol-
ogy, and much work remains to be done that takes the domestic as its
central figure.









9 Reimagining Ubiquitous Computing: A Conclusion

Throughout this book, we have explored the ways in which ubiquitous
computing has been imagined and instantiated over the last quarter
century. Taking Weiser’s defining “The Computer for the 21st Century”
as our starting point, we have examined the silences, gaps, and erasures,
and tried to find ways to bring new narratives, theories, and perspectives
into dialogue with the more traditional formulations of a ubicomp agenda.
Some will regard this as an explicit and hostile critique of ubicomp, or
perhaps even its renunciation, but we do not see it this way. For both
of us, ubicomp remains a fertile, productive site of inquiry. It is one of
the few interdisciplinary hubs at which the intersections of new tech-
nologies and social practices can be theorized, built, and evaluated, then
theorized all over again. This is possible in ubicomp through the deep
entwining of social and technical in its most fundamental proposals, its
close attention to emerging practice alongside technical innovation, and
its embrace—always partial but nonetheless significant—of social, cultural,
and humanistic inquiry alongside the technoscientific.

In part I, we outlined the methodological and epistemological commit-
ments at work in our project. We explored two aspects of ubicomp. The
first is the idea of ubicomp as a research and design project—one that
animates a great deal of contemporary technological development. The
second is the reality of ubicomp as a mundane element of everyday life
for millions of people worldwide. Obviously, these are not entirely discon-
nected considerations; ubicomp developers are people too, and some of
the seeds of tomorrow’s everyday experiences lie in today’s research labo-
ratories. Still, the relationship between the two aspects of ubicomp is
neither simple nor straightforward. For researchers and developers, ubicomp
provides not only a set of goals but also a rhetoric, an agenda, and poten-
tially a justification for projects, initiatives, and desires. For those of us
who encounter computing technologies as somehow “ubiquitous,” they
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may manifest themselves in terms of commitment and responsibility,
amusement and diversion, or oppression and resistance, but always as
objects to be picked up, adopted, adapted, and appropriated to personal
and collective goals. We treat them here as somewhat independent
concerns, however, not least because the relationship between them is a
fruitful area of examination.

Having laid out this theoretical positioning, in part II we turned our
attention to contemporary ubicomp practice. We did this by exploring a
set of related yet distinct themes that arise both in the research literature
and as aspects of everyday experience: infrastructure, mobility, privacy, and
domesticity. These themes, by no means the only ones relevant to the
ubicomp agenda, nonetheless did give us a clear and concrete set of sites
at which we could interrogate the relationship between emergent tech-
nologies and daily life. Each theme provided us with an entry point and
a particular set of phenomena that help to illuminate different aspects of
the overall story. By weaving together a range of interdisciplinary
approaches to these themes, we engaged in the sort of examination that
we advocated toward the end of chapter 4—one that is grounded in empiri-
cal engagement with everyday life but that seeks within that an account
of the patternings through which we construct coherence in the course of
daily practice, with, through, and around technologies of all sorts, digital
and otherwise. What they reveal is that when done right, ubicomp offers
even more as a site of examination than simply an account of contempo-
rary, cutting-edge technology development; it offers an examination of an
ongoing working out of the nature of technologically mediated society.
And it is this working out that excites us.

In this concluding chapter, we want to do two things: to articulate a
clear framework for thinking about the kind of interdisciplinary engage-
ments that this book exemplifies, and to build on that framework and
point to some fruitful areas for ubicomp’s next twenty years. In this
chapter, then, we want to outline some of the characteristics of a new
ubicomp agenda. This agenda should be read alongside and as a comple-
ment to such works as Adam Greenfield’s Everyware (2006), Malcolm
McCullough’s On Digital Ground (2004), and Bruce Sterling’s Shaping Things
(2005). Our direction setting for a new ubicomp and its concomitant vision
of a digital future is very much rooted in our unique positionality vis-a-vis
this field. As an anthropologist and a computer scientist, in the university
and in industry, both British Commonwealth expatriates living in the
United States, we are aware that we have a particular set of intersections
with the past, present, and future of ubicomp. Writing out of these
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subjectivities, we believe there are four distinct imperatives: a focus on
everyday life and daily practice, an embrace of critical theory, an orienta-
tion to emergent technologies, and an awareness of new voices. But before
we get to that we want to reflect a little further on the nature of the intel-
lectual engagements that we believe will be necessary to engage with this
set of imperatives.

Disciplinary and Interdisciplinary Engagements

The ubicomp research community has consistently avowed a commitment
to interdisciplinary engagement, and appropriately so, since the very
vision of ubicomp, as expressed by Weiser and growing out of Xerox PARC's
research in the 1980s, was founded in a series of conversations and cri-
tiques implicating not only computer science but also psychology, sociol-
ogy, anthropology, architecture, and other disciplinary positions. Consistent
obstacles to the kind of interdisciplinary work that ubicomp posits,
however, have included both the power relations implied by the domi-
nance from engineering and computer science in ubicomp research (with
all that implies for funding models, industry support, peer review practices,
etc.) and a persistent confusion on the part of the dominant engineering
community on quite what to do with critiques and analyses from other
disciplines.

We tackle this problem in two ways. First, we articulate an alternative
relationship between social theory and information technology design.
Drawing on the arguments in chapter 4 about the analytic (rather than
naively empirical) contributions of ethnographic research, we embrace
Tara McPherson’s notion of “theory objects.” Here we use theory objects
to suggest that technological artifacts operate not only as prototype
commodities but also as embodiments of sociocultural theory. It seems
to us that social science and ubicomp design practice may be brought
together not purely in order to create usage models and personas but
rather as a new, hybrid form of social and cultural investigation. Second,
we illustrate how the positions that we have developed throughout this
book and that run through all the topical themes in part II (specifically,
a generative notion of culture, a processual account of everyday phe-
nomena, and an examination of information technology as a site of
cultural production), are implicated in current and future ubicomp design
practice.

The central argument about the relationship between ubicomp practice
and social science is that cultural phenomena are prior, not consequent,
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to design; so the goal is not to articulate the implications for design that
follow from some understandings of the social but rather to examine and
explore the implications for cultural embedding that are already inherent
in design. Accordingly, while our position does not yield specific implica-
tions for the design of particular artifacts, it is aimed instead at producing
a range of implications for ubicomp practitioners and practice.

As part of this examination of the implications of our work, it is
appropriate to reflect on the project as a whole and, specifically, the form
of interdisciplinarity that it represents. We are writing at a moment (if a
rather extended one) when “interdisciplinarity,” in name at least, is a
byword in both academic and industrial research. The question of what
interdisciplinarity might or should look like, up close, remains a question,
and its value—beyond simple academic “marketing copy”—is often a
similarly open question (Strathern 2004). Broadly, let us distinguish
between two modes of interdisciplinary engagement: topical encounters
and hybrid practices. By topical encounters, we mean those interdisciplin-
ary projects that are united by a common but multifaceted phenomenon
or topic of interest that is best understood through triangulation from
the perspectives of different disciplines. Hybrid practices, by contrast,
represents a form of engagement that creates new theoretical and con-
ceptual frameworks bridging different disciplinary homes.

Within research domains such as ubicomp, there exist many topical
encounters. There is a broad understanding that the phenomena of mobile,
situated, and embedded digital technologies are sites for this kind of inter-
disciplinary engagements. Along the lines that we have discussed through-
out this book, ubicomp technology is in practice as much a social and
cultural phenomenon as it is a technological one; unsurprisingly, we find
researchers from many different disciplines coming together under the
umbrella of topics such as ubicomp, even if their methods, approaches,
and analytic commitments do not always sit comfortably together. This
perspective is often known as multidisciplinary rather than interdisciplin-
ary research, but this distinction is not sufficiently shared or respected, in
our experience, to give much useful purchase here.

These collaborations take place on many different scales—the domain,
conference, workshop, project, or paper—and the scale shapes aspects of
the engagement, but at its heart the recognition is that the topic goes
beyond what a particular discipline can offer, so that multiple disciplines
can be usefully brought to bear in concert with each other. It is this com-
mitment to the idea that the topic is bigger than a single discipline can
encompass that characterizes this style of interdisciplinary work.
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Our own collaboration is certainly motivated by a belief that the phe-
nomena of interest have escaped the bounds of any one disciplinary
approach. But we approach this work from the perspective of an interdis-
ciplinary hybrid practice rather than a topical encounter. For us, hybrid
practice captures the sense that, as opposed to attempting to conduct work
from our individual home disciplines alongside each other, we are conduct-
ing a new style of work that draws on each of our perspectives yet is
reconfigured for the topic at hand—taking a sociotechnical perspective
instead of studying the social and technical in parallel.

We should probably note that this was not necessarily a principled or
carefully considered approach but rather one that we fell into easily, albeit
motivated by aspects of our own previous research histories, institutions,
and intuitions. As our project has progressed, however, it has become
increasingly clear that it is important to explicitly engage in interdisci-
plinary practice rather than interdisciplinary projects, and to do so in
ways that reflect the fluidity and hybridity of contemporary technological
arrangements.

One particular form of hybrid practice has been exemplified by the
approach we have taken throughout this book, which is neatly captured
by McPherson’s suggestion that technological and media artifacts can be
thought of as theory objects. While technology developers think of new
technologies, algorithms, designs, and systems as technological proposals
—as solutions to or resolutions of past problems, and as potential pro-
ducts—we take them as embodiments of theories about social life and
attempt to uncover, from those objects, what those theories might be.
The relevance of this approach is that the theories represented by these
objects are potentially those of many different parties: designers, cer-
tainly, but also users—individually and collectively—marketers, technolo-
gists and commentators, politicians and regulators, practitioners of various
stripes, futurists and skeptics, and more. We take technological artifacts
to be points at which the theory-making efforts of different groups
overlap, intersect, and interact. It is not simply that social theories apply
to technological artifacts but instead that they are already social theories,
crystallized; similarly, it is not that their technological and social aspects
can be understood separately but rather that they are simultaneously
relevant.

This approach to technological artifacts as theory objects is, of course,
intimately bound up with our concerns, as outlined in chapter 4, about
the connection between social and cultural investigations and design
practice. Specifically, we are concerned with the argument, implicit if
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not explicit in many discussions about the pitfalls of interdisciplinary
investigation, that one primary measure of the strength of social or
cultural investigation is the breadth of implications for design that result
(Dourish 2006a). While we have both been involved in ethnographic
work carried out for this explicit purpose, and continue to do so, we
nonetheless feel that this is far from the only, or even the most signifi-
cant, way for technological and social research practice to be combined.
Just as from our perspective technological artifacts are not purely con-
sidered as “things you might want to use,” from their investigation we
can learn more than simply “what kinds of things people want to use.”
Instead, perhaps, we look to some of the questions that have preoccupied
us throughout this book: Who do people want to be? What do they
think they are doing? How do they think of themselves and others?
Why do they do what they do? What does technology do for them?
Why, when, and how are those things important? And what roles do
and might technologies play in the social and cultural worlds in which
they are embedded?

These investigations do not primarily supply ubicomp practitioners
with system requirements, design guidelines, or road maps for future devel-
opment. What they might provide instead are insights into the design
process itself; a broader view of what digital technologies might do; an
appreciation for the relevance of social, cultural, economic, historical, and
political contexts as well as institutions for the fabric of everyday techno-
logical reality; a new set of conceptual resources to bring to bear within
the design process; and a new set of questions to ask when thinking about
technology and practice.

Technocultural Practices: Legibility, Literacy, and Legitimacy

We want to take a step back to consider a broader set of concerns within
which the topics we have been discussing are embedded, which has proven
useful in our own attempts to understand the relationship between the
concepts we have outlined and design considerations. Again, for several
reasons, our goal is not to provide specific guidelines for ubicomp design
practice; such guidelines tend to be brittle and dependent on immediate
technological opportunities rather than long-term concerns, for instance.
Instead, what we have attempted to continually point to have been the
ways that technological and cultural logics intersect. We approach this here
in terms of three themes: legibility, literacy, and legitimacy. These themes
provide orienting contexts.
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Legibility

Digital technologies are framed in terms of information—information pro-
cessing, seeking, management, retrieval, and sharing. Seeing information
as a cultural category rather than a natural one, it may be more fruitful to
think about how it is that people find spaces, settings, and activities infor-
mative. This redirects our attention from objects to processes, and to the
relationship between forms of knowing, ways of being, and patterns of
acting. In particular, it is useful to think in terms of the legibility of places,
technologies, and actions—how it is that they can be read and understood
as conveying specific sorts of messages.

The relevance of legibility lies primarily in the way that digital technolo-
gies can render the everyday world legible in new ways. Technology is a
tool through which everyday practice can be read, processed, and under-
stood. In this, we draw on many previous investigations that have taken
legibility as a central concern. On an individual level, the legibility of
urban space is the central topic of Lynch’s The Image of the City, as we
outlined in chapter 6. A form of collective legibility, though, is of more
immediate relevance. The focus here is not on a personal experience; it
concerns how social groups can share not only an experience but also a
meaning for it. But going further, the ways we have of encountering space
through practice are just that: ways we have. For Ito and Okabe’s teens in
Tokyo, the meaningfulness of mediated presence is a collective matter, not
an individual one. Based on his work in southeast Asia, Scott (1998) dis-
cusses the history of the legibility of social life and attempts to control it.
Two quite different forms of legibility arise from Scott’s analysis.

One is what we call “panoptic legibility,” the legibility of high modern-
ism and central planning. In Scott’s work, he associates this with modern
statehood. For a state to control or manage (or exploit or appropriate)
resources, it must first find a way to understand and compare those
resources. Panoptic legibility is a centralized form, in which a standardized
scheme can be applied across multiple settings and locales in order to
measure and compare them. Standardized categories—whether of work or
human action, land or natural resources, or whatever—can serve as the
basis for understanding and allocation. Scott provides detailed examples,
including agricultural or urban spaces laid out according to straight lines
and right angles without reference to local topological features, and
uniform single-crop (or single-strain) farming planned without reference
to variable soil conditions or weather patterns. The primary characteristics
of panoptic legibility are uniformity, abstraction, and dislocation; it is,
almost by definition, a view from nowhere.
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The alternative form of legibility explored by Scott is one grounded in
indigenous practice, or what we term “local legibility.” Rather than a view
from without, this is the legibility of the view from within, the view “on
the ground.” Where panoptic legibility attempts to eliminate difference in
order to achieve a coherent ordering of resources across different settings,
local legibility focuses on the heterogeneous nature of everyday objects
and actions, seeing them in terms of individual differences. Indeed, the
forms of legibility at work here are heterogeneous. They exist at the inter-
section—or more appropriately, as the superposition—of many different
systems. We mean this in two ways. The first is that there are many systems
and infrastructures at work simultaneously, so Internet accessibility, mobile
telephony, transportation systems, visual and physical access, and more
all result in different forms of experience; consequently we must think of
the ways in which they occur together. The second (reflecting the discus-
sion of Massey’s power geometries) is that experiences of systems and
infrastructures are relative to the different constituencies, populations, and
agencies at work. Most importantly, though, local legibility is the legibility
of practice—it reflects how people work in, engage with, and make use of
the world around them, rather than the abstracted view associated with
panoptic legibility.

Scott uses the example of the contrast between Western single-crop
agricultural management and indigenous African experiences of polycrop-
ping. To the Western eye, the practice of planting multiple crops in the
same field or patch is disorganized and unscientific, lacking the precision
that will allow for yield maximization. To the African farmer, on the other
hand, polycrop farming is a practical way to ensure sufficient harvests in
the face of poor soil and harsh weather, as well as providing for varied
growth patterns that can help reduce erosion. An analysis of polycropping
practices shows that the multiple crops are not planted at random but
rather in careful relationship to each other, the local terrain and topology,
soil conditions, historical patterns of crop success and failure, and so on.
Like Western agricultural practice, polycropping draws on a complex store
of knowledge and practice—but critically, it is one that is local, grounded
in the long-term, repetitive encounter with the environment, and operates
on a different scale.

Informativeness and legibility are two sides of the same coin. The leg-
ibility of a system, setting, or activity is what allows us to find it informa-
tive and to see it as an instance of a category, as the kind of action that it
is, as containing lessons, implications, or constraints. Legibility is a product
of a social and cultural encounter with the world; in turn, it structures and
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shapes those encounters. Digital technologies that render the world legible
in new ways—by creating new representational forms that account for
action in the world (such as activity-recognition systems) or making the
invisible visible (such as many location-based systems, social-networking
systems, or data-mining applications)—help to shape this encounter and
are themselves shaped by it.

The social origin of legibility is a critical issue for collaboration in mobile
and ubiquitous environments. The examples that we have presented argue
for a different view of information and information use than pervades
conventional engineering discourse. They argue that the elements of the
everyday world around which ubicomp applications seek to organize them-
selves—individuals, roles, groups, places, activities, times, contexts, and so
forth—are not elements of the physical world to be uncovered and recog-
nized but are instead elements of the social world. Their informativeness
derives from the nature of social participation, and their nature and
meaning are negotiated in, expressed through, and solely available to
social practice. When we think of sensing technologies as devices that
order the world, rather than devices that describe it, then alternative rela-
tionships between the social and technical are strikingly brought to light.

Literacy

The approach that we have adopted throughout the book emphasizes
the processes by which our experience of the world is shaped and shared.
That is, we take a practice-oriented view in which the ways of acting in
different settings both reflect and sustain ways of understanding and
organizing those settings. Applying this perspective to our conventional
interpretation of information (and hence information technologies) has
two consequences. One is that we should look toward the ways in which
we must actively constitute the informativeness of the everyday world
through our actions within it, and we explored this view through a
series of examples considering how space might be found informative.
A second implication, though, is worth raising here: the relevance of
representational practices themselves. By representational practices, we
mean both the practices by which certain kinds of representations are
brought into existence, and the practices by which those representations
are used, shared, and manipulated. Digital technologies are fundamentally
representational—the basic stuff of computer programs is representa-
tions—and since ubicomp technologies focus especially on representations
of the objects and activities of everyday life, the representational practice
at work is consequential.
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Walter Ong’s classic account (1988) of the relationship between oral
and literal cultures maintains that the different forms of representational
practice associated with each result in quite different sorts of experiences
of the world. The invention of written language allows for a form of
static, reproducible, and transmissible experience of the past that is
simply impossible to achieve in an oral culture. Looking from our own
perspective, in which literacy is the basis of recorded knowledge, oral
cultures seem simply to strive but fail to achieve the precision and
durability of written knowledge. Yet Ong notes that the experience of
the world in a preliterate culture is one in which no such durable, stable,
and external record can exist; oral cultures are instead performative—
ones in which, for example, poetic recitations are valued not for their
accuracy but rather for their vibrancy and appropriate response to local
conditions (indeed, to such a culture, accuracy would be viewed as a
poor measure of aesthetic value, and not a part of the poet’s art). At
the same time, this performative nature of cultural knowledge is a source
of reinvention and adaptation. In his study of Melanesian ritual practices,
Fredrik Barth (1987, 31) ascribes certain aspects of the evolution of these
rituals to the “repeated oscillations of cosmological lore between its
private keeping and its public manifestations” associated with preliterate
cultures.

Ong’s focus on the performative aspect of oral culture clearly resonates
with a processual account of information, but it also suggests a concern
with similar aspects of written language. Written documents also have
their performative aspects and, by extension, different kinds of represen-
tational forms, since they provide different sorts of orderings of objects
and imply different kinds of understandings of the world. Jack Goody
(1977) discusses different forms of knowing associated with basic literacy
and later developments, such as lists and tables. In the absence of the list
as a generalized form of knowledge, cataloging and ordering categories
are not formalized as practices. Similarly, as the list emerges as a practical
form, the practice of knowledge becomes the accumulation of lists, and
then hierarchies, tables, and more. Studies of early book collections, such
as the library of Elizabethan mathematician and magus John Dee (Sherman
1995), suggest that both forms of writing and even the physical forms of
presentation themselves contribute to the practice of scholarship; if schol-
arship consists of amassing and assessing knowledge in the forms of books,
then the forms of the books themselves and the capacities that they
present—for marginalia, for endnotes, and so on—become aspects of the
practice of scholarship and authentic knowledge.



Reimagining Ubiquitous Computing 197

In the spatial realm, of especial importance to ubicomp, maps are one
of the most obvious intersections of practice, knowledge, and representa-
tion. The invention of maps gave rise to new ways of conceiving, catalog-
ing, and moving through space, but maps carry with them commitments
to forms of practice. Ed Hutchins (1995, 113) refers to navigational charts
as “analog computers” for seafaring, noting that “not until the Mercator
projection did a straight line have a computationally useful meaning.”
The cartographic projection with which we are most familiar, in other
words, is designed in order to support specific kinds of navigational and
computational practices. While a boon for Western navigation, the Merca-
tor projection is a controversial one. In creating straight lines with navi-
gational utility, the projection distorts the representations of Earth’s surface
area, exaggerating the size of countries that lie closer to the poles (largely
first world countries and former colonial powers) while underrepresenting
the landmass of those closer to the equator (often third world countries
and sites of former colonial occupation). In this case, our appreciation
of the vastness of the African continent is ruled as secondary to the
opportunity to use geometric tools for navigation.

As a different form of cartography, consider the “occasion maps”
(Garfinkel and Rawls 2002), or “mud maps,” that one might draw when
giving someone directions to a party or favorite coffee shop. What is
represented here is not space but a journey, and we notate significant
points along the way: landmarks and turns but not small bends in the
road. Consistent representational schemes are forgone or transformed in
support of the particular kinds of mutually understood practice within
which the map will be put to use. This renders various ubicomp mapping
and location-based projects moot, or at least it suggests that such endeav-
ors need to privilege the narratives of directionality as much as the
directions themselves.

For us, representational technologies are coupled with representational
practices. Their accuracy or veracity can be defined only with respect to
the specific practices by which they are employed and through which a
relationship is established between the object and its representation. In the
approach to information that we have been developing here, then, we
similarly see the modern idea of information as a consequence of particular
kinds of representational practices. Computer scientists and technologies
read environments as informative according to a set of understandings
they have of how the world might be represented; computational repre-
sentations are tools of the trade, and learning to be a computer scientist
involves learning to encounter the world as amenable to those sorts of
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representations, as a world of iteration and recursion (Lave and Wenger
1991). We make this point for two reasons. First, by denaturalizing com-
putational representations and informational accounts of the everyday
world, we want to further support a transition from information to infor-
mativeness, highlighting the role of mediating practices in informational
accounts of ubicomp settings. Traditional informational accounts obscure
the work that must be done in creating and maintaining a correspondence
between the computational and noncomputational aspects of a setting
(Smith 1996). Second, by emphasizing the processual aspects of infor-
mation, we want to turn research attention toward alternative cultural
experiences of settings in which technology might be embedded.

Legitimacy

Throughout this book, we have used examples of encounters with place
and landscape to spotlight the variety of forms of “environmental
knowing,” suggesting that the account of information or knowledge incor-
porated in traditional technologies and technological representations is
only one among many ways of understanding the relationship between
people, space, and action. So, for instance, the cultural-historical landscape
of the indigenous Australians and the moral landscape of the Western
Apache sketched out in chapters 4 and 6, respectively, do not contain
information in the manner we might normally propose but rather are
inhabited in ways that render them informative. These alternative envi-
ronmental epistemologies are products of habitation and purposeful
action.

Nevertheless, there has been one significant consideration that we have
not addressed, that these different epistemologies do not always sit com-
fortably side by side but instead are frequently in tension with each other.
Implicit in any consideration of how to understand the informative nature
of a space, then, is the question of the struggle for legitimacy of different
forms of knowledge.

The context in which these struggles take place is the rise of technical
rationality as the basis of both industrial practice and state governance.
Management “by the numbers”—whether that is the management of pro-
duction schedules, marketing campaigns, or state welfare—has become the
dominant approach to understanding and acting within the natural world.
Data analysis is the basis for understanding and responsiveness in this
approach, and so information technologies of all sorts have played a criti-
cal enabling role (Yates 1993; Agar 2003). As scientific and computational
accounts of the social and natural world are the basis of industrial and
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governmental practice, they inevitably come into conflict with the alterna-
tive epistemologies that they displace. Marilyn Strathern (2000) refers to
one aspect of this broader phenomenon as “audit culture”—the movement
of systems of measurement and quantification into all areas of state-regu-
lated activity (such as education and the provision of local services), and
the associated hegemony of league tables and numerical comparisons.
Focusing on what he calls “virtualism,” Daniel Miller (2003) draws atten-
tion to the movements of these models through the world; he notes that
formalized models such as those that pervade audit culture tend to migrate
toward centers of power, where they are often imposed on the world in
ways that bring the world into alignment with the model, rather than the
other way around. For instance, when the principles of neoclassical eco-
nomics and macroeconomic modeling are adopted by organizations such
as the International Monetary Fund and World Bank, they quickly move
from being ways of describing the world to being ways of organizing it;
projects such as the World Bank’s structural adjustments program required
governments to curtail those activities that would undermine or constrain
the operation of the models. The legitimacy of representational and model-
ing approaches as embedded in systems of institutional power and author-
ity are therefore highly consequential. It is critical to retain a focus on the
contests of authority represented by the competition between different
representational systems.

These issues are vividly demonstrated in disputes over First Peoples’
land-right claims. In the United States, this has arisen as a problem of cata-
loging and assessing indigenous cultural resources. Richard Stoffle, David
Halmo, and Diane Austin (1997) discuss this problem in relation to the
Southern Paiute. The protection of cultural resources, when incorporated
into Western scientific traditions, requires a means for calculating and
comparing the cultural significances of different places, so that decisions
can be made about priorities. Cultural resources are organized into “tradi-
tional cultural properties,” which identify specific sites and objects of
cultural significance for legal purposes. By contrast, Stoffle, Halmo, and
Austin suggest that the Southern Paiute think not of specific properties,
objects, or sites but rather of cultural “landscapes,” which focus on the
patterns of interdependency and proximity that link cultural resources
rather than the properties intrinsic to one or another. Further, again, this
holistic approach to the designation of cultural properties is one that is
based around a human perspective instead of the “view from nowhere” of
traditional cartography (Nagel 1986). So in addition to landmarks (which
might fit within the traditional cultural property model), Stoffle, Halmo,
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and Austin point to the importance of holy landscapes, storyscapes,
ecoscapes, and other ways of understanding the relationship between the
land and cultural practice. Similar considerations have been documented
in other groups, such as among the Navajo (Kelley and Francis 1993).

The Paiute example involves questions of one’s claim on the land in the
first place, but that is not our focus here. Nor is this simply a tale of incom-
patible ways of seeing the world. Rather, these instances are struggles for
the legitimacy of different epistemologies (Eglash et al. 2004; Nader 1996).
These different epistemologies are embedded within different systems of
practice, and when the practices are in tension the legitimacy of forms of
environmental knowing is called into question. Information technologies
are those of representation, and as such they inscribe particular worldviews
and inevitably obscure others. Information technology, tied as it is to our
mental and cultural images of scientific representation and progress, is a
tool not only for automation but also for legitimation.

A Reimagined Ubicomp

Legibility, literacy, and legitimacy, as we have articulated them here, are
ways into thinking about as well as enacting a more fruitful set of inter-
disciplinary engagements around a future ubicomp practice. In what
remains of this chapter, we want to return to the implicit project of the
book itself—a reimagining of ubicomp.

We have used the phrase “mess and mythology” to characterize our
investigations throughout this book. Our interest is not simply in each of
these perspectives individually but rather in the consequences and condi-
tions under which they occur together. When we talk of the mythology of
ubicomp, our attention is directed to the way that the ubicomp project
imagines the relationships between technology, people, and practice, both
now and in the future. To the extent that ubicomp understands aspects of
contemporary life to be not only problematic but also problematic in ways
that are amenable to technological intervention and remediation, it both
adopts and enacts a specific value system—one that animates and gives
meaning to the world as we encounter it. When we speak of mess, our
focus shifts toward the constant and ongoing complexity of the everyday
world; the borderlands and hinterlands that hem in and surround the
zones of technological development; the many different forms of life,
work, and meaning layered in those spaces; and the ways that technologies
and practices rely on a complex, barely understood, scarcely controllable
patchwork of infrastructures that reach well beyond the “purely” technical
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to include, at the very least, educational institutions and practices, disci-
plinary conventions and boundaries, and market forces and the pressures
of commercial finance. The inseparability of information technologies
from the practices that bring them into being make them operational and
give them local and particular meanings that yield a messy, tangled web.
But it is when we bring these two—the mess and mythology—together
that things get really interesting, because they struggle against each other.
Messes challenge the myths and yet are shaped by them; mythologies bring
order that messes resist.

When bringing this perspective to a study of ubicomp, we have been
perhaps less concerned with the specific sites or topics of investigation as
we have with the styles of investigation and the forms of scholarship that
we have been trying to develop, exemplify, and advocate here. It is, for
us, an approach entirely in keeping with the constitution of the ubicomp
program as originally set out by Weiser. First, it attempts to take seriously
what it might be to make a claim for a “ubiquitous” computing, not in
the sense of subscribing to that as a plausible goal, but in understanding
the ways that computing is both embedded within and constitutive of a
world of shreds and patches, characterized by difference, disjunctions,
and distinctions. The idea and practice of ubiquity—the work that needs
to be done, by designers, users, legislators, and operators, to produce
specific and limited forms of ubiquity—are themselves useful topics of
interest, as are the areas of life, the peoples, the practices, and the world-
views excluded from this apparently expansive view. Taking ubicomp seri-
ously, then, implies taking seriously the practices of ubiquity. Second, our
approach draws on the broad intellectual vision that Weiser similarly sets
out as a component of the ubicomp agenda from the outset. From the
earliest accounts, ubicomp is no narrow topic located entirely, or even
largely, within the boundaries of a traditional computer science. It expands
those boundaries and reaches beyond them. As we have argued, we feel
that this calls for integrative rather than parallel investigation from dif-
ferent disciplinary perspectives—another form of ubiquity perhaps, one
we acknowledge as no less problematic.

Yet it is precisely these problems that make the area of ubicomp so
productive. We suggested in the first chapter that what characterizes
ubicomp settings is their messiness, and as we have proceeded through
other topics, we have found this messiness to pervade methods, concepts,
and practice. As we have observed, however, we are not saying that the
messiness is an obstacle, nor are we advocating that it would be appropriate
to tidy up. What happens if we allow that ubicomp will, by its nature as
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well as its connections to both people and technology, always remain
messy? How would a do-it-yourself ubicomp be manifested? And what if
we took these properties—instability, unreliability, and messiness—as
important formulations rather than things that needed to be solved and
addressed. We in fact find messiness inspiring, productive, generative, and
engaging. Tidiness is static, rigid, fixed, and closed; messiness can be
dynamic, adaptive, fluid, and open. Similarly, when we talk about the
problems of ubiquity and the impossibilities of erasing difference, we do
not see these as nails in ubicomp’s coffin but instead as points of interest
and exploration. Cleaning things up, then, has neither been our goal here
nor has it become our goal going forward; embracing the messiness gives
us so much more to think about.

In order to reimagine ubicomp we, perhaps ambitiously, want to suggest
a new set of directions and underpinnings for the next quarter century.
The ubicomp we are proposing is rooted in four things: a rich, nuanced
embrace of the importance of daily life and everyday practice; a strong
orientation to critical theory; a willingness to see technology in all its
emergent messiness; and an ear for new voices. This is not a ubicomp
that will discover lunchtime (O’Neill et al. 2006) or instrument yet another
smart kitchen recipe finder (Ju et al. 2001; Tran, Calcaterra, and Mynatt
2005), and this is also not Weiser’s ubicomp per se, with its relentless
focus on embedded, distributed computational intelligence. One might
argue, of course, that it returns to Weiser’s original and novel impulses
to marry computation with the world in which it could exist. This kind
of relational framework is central to the ubicomp of interest to us. Ulti-
mately we are concerned with the kind of messy, relentlessly unstable
ubicomp that is produced when daily life and technology meet.

Indeed, one of the most fascinating elements of the ubicomp vision,
and perhaps one of the reasons it is such a productive site for thinking
about the nature of computational life, is that it is fundamentally rela-
tional. Previous approaches to thinking about computing have largely been
defined in their own terms—in terms of computational power and func-
tionality as well as capacities and capabilities. Ubicomp, on the other hand,
is not simply about computing but also about the relationship between
that computational capacity and the world in which it resides. What makes
Weiser’s vision unusual is that the story he tells is not only one of faster
processors and algorithmic advances—a new kind of computing—but
rather about the way in which computing will be woven into the fabric of
everyday life—a new place for computing. The most significant thing to be
said about ubicomp is where it is to be found—available beyond the
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desktop, carried with us, encountered as embedded in the built environ-
ment, and operating in the interstices between augmented artifacts. As
ubicomp conjectures a world of ever-smaller artifacts, the analytic scope
inversely increases to encompass all the other elements in the world, such
as people and their bodies, conventions of physical space, and the practices
that given them meaning and that are left out of many other areas of
technology.

Clearly, as we have written throughout this book, ubicomp needs to be
invested with a greater attention and have a more rigorous and theoreti-
cally constituted epistemological approach to making sense of people and
their daily practices, as neither seem well understood or anticipated. The
rise of new markets and market dynamics, especially in newly emerging
economies and ones well off ubicomp’s radar (i.e., India, Indonesia, etc.),
suggests that there might be new questions to explore. Further, the appear-
ance of new consumer forces (e.g., social media) and new cultural aware-
nesses and expectations of computing power and capability—privileging
mobile devices, not fixed embedded intelligence, and deeply engaged with
services and applications running on these devices in addition to the
infrastructures undergirding the whole enterprise—means that the tech-
nologies of ubicomp will also look different moving forward. In what
follows, we explore each of these imperatives in greater depth.

Daily Life and Everyday Practice

The expanding horizons of ubicomp’s interest in daily life have begun to
include a wider range of user populations, experiences, and sites of prac-
tices. The annual conference circuit and major publications increasingly
reflect a broader set of practices, including topics around citizenship, civic
participation, religion and spirituality, romance, and sex, or even a more
explicit focus on work or leisure practices. Going forward, we hope to see
our colleagues more fully examine these and many other facets of social
and culture being.

Where does this interest in the “everyday” come from? Certainly, it was
partly a consequence of the strong influence on HCI studies wielded by
researchers who adopted an ethnomethodological orientation, with its
interest in “mundane practices,” while another influence involved those
who work ethnographically, often highlighting the social and cultural
complexity of otherwise apparently unremarkable activities. Partly it was
the recognition that a diversification of forms of computational device
might be accompanied by a diversification in the sites of their deployment.
But one cannot help feeling, to return to Weiser’s initial statement, that
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some of this was an explicit act of colonization—an attempt to seek out
new markets for information technologies as the market for “office infor-
mation systems” approaches saturation. In time, then, the identification
of everyday life as a site of computational interest becomes something of
a self-fulfilling prophecy. Importantly, though, it broadens the analytic
focus of ubicomp as a domain by stressing the relevance of issues beyond
system performance and usability. When everyday life is the object of
attention, the question of how technology helps achieve human ends
cannot be sidestepped.

In part II, we deliberately limited our attention to daily practices around
privacy, domesticity, and mobility. We nonetheless embarked on a reading
of these practices that could be a template for others. A profoundly differ-
ent map of the world confronts the next generation of ubicomp research
and researchers than that which Weiser was accommodating. The range
and spread of digital devices and technologically mediated experiences are
far beyond that of twenty-five years ago, and they include parts of the
world and sectors of the population that were clearly well outside the frame
in the early 1990s. Ubicomp must now contend with a diversity of domes-
tic spaces and footprints, social organizational frames, social actors, work
practices, and locations. As researchers, we will increasingly be confronted
by questions about the nature of family, home, and work: Who is family?
What is a home? Where do we work? These questions, which might his-
torically have seemed relatively stable facts, become far more fluid and
flexible when half of all Internet users are now located in mainland China
not the United States, when the fastest-growing mobile phone markets are
in Africa not Western Europe, and when social-networking sites rather than
enterprise solutions dominate web traffic.

Moreover, it strikes us that studies of these complex patterns of social
actors, contexts, and experiences are going to require a new set of con-
ceptual tools and frameworks. It is safe to say that we will need to abandon
the digital divide as one of the dominant organizing paradigms. The asser-
tion of hyperconnected city dwellers and poor, frequently rural nonusers
might not be nuanced enough to manage a world in which more than
50 percent of people will soon live in urban centers and where urban
poverty is a real phenomenon. The presumed moral imperative around
connectivity and access to the Internet as drivers to end poverty also
probably needs further examination (Satchell and Dourish, 2009). How
we account for, theorize about, and design toward those who are disen-
gaged and differently engaged with new technologies is a fertile area for
future inquiry.
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Critical Theory

From its early incarnations, and in Weiser’s own writing and talks, criti-
cal theory has been a part of the ubicomp rhetoric, albeit a small one.
Indeed, many of the theoretical lenses we have evoked in this book
were presaged by Weiser (1994)—feminist theory, postmodernism, and
standpoint theory—but we would argue never developed to their fullest
extent. Clearly we believe that critical theory is at the core of a reimag-
ined ubicomp. And there is much that could and should be interrogated,
such as sites of technology consumption, actors, motivations, and tech-
nology itself, not to mention the politics of consumption, bodies, design,
and production.

We lowercase the term “critical theory” here—quite intentionally.
Where Critical Theory tends to refer to one or another of a series of vari-
ously Marxist examinations of culture and ideology, those authors who
bring a critical perspective to ubicomp analysis do so from a wide range of
positions. In arguing for a central role for critical theory in a reimagined
ubicomp, we want to create space for examinations of technology as a
cultural force and of the conditions under which it takes shape. Studies of
this sort are, of course, already well under way, and represented by the
work of people such as Phoebe Sengers, Peter Wright and John McCarthy,
Richard Coyne, and Phil Agre. In particular, Agre (1997) has articulated the
idea of a critical technical practice, which points to the fact that the cre-
ation of new technologies and the exploration of them as cultural artifacts
are not independent programs. Critical studies shape technological pro-
duction; technological innovation is a response to cultural analysis; and
most interestingly of all, information system design may itself provide a
new mode of critical theorizing.

Throughout the book, we have relied on ethnographic material, both
theory and methodologies, to shine a critical light on traditional ubicomp
areas of concern—and this process helps us complicate the easy stories of
mobility, domesticity, or privacy to suggest that these are by no means
stable and fixed categories. Further, we have suggested that what makes
them interesting is precisely this instability and fluidity; ubicomp will
happen in the most intriguing ways and the messiest places. As a critical
perspective argues, this messiness is a result of the meanings, conventions,
and practices of ubicomp technologies being continually in flux. Ubicomp
is a site of cultural production, and culture is dynamic and contested. The
messiness is not a problem to be eliminated; it is an inherent property of
the settings of technology use, and indeed, it’s what makes things
interesting.
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There is, of course, more to ethnography than its ability to ground
conversations in daily lived reality. It also has attendant to it a set of theo-
retical practices that have to underpin critical self-reflection. By this we
mean the ability to talk about one’s biography, location, and subjectivity,
and the ways in which they might shape the identification of research
problems, projects, and participants. While we would hate to see ubicomp
practitioners and the field more broadly suffer through the “crisis of rep-
resentation” that has beset anthropology, in particular, for the last twenty-
plus years (e.g., Marcus and Fischer 1986), there is much to be learned from
that process, and a small dose of critical reflection about subjectivity, posi-
tionality, and voice would go a long way. If we recognize that ubicomp
design is doing cultural work—expressing and enacting values, shaping
experience, and providing new sites and venues for interaction, negotia-
tion, and imagination—then we can see the relevance of just how these
technologies come to be. Ubicomp, like any technological domain, is con-
tinually oriented toward the future, but any thoroughgoing analysis must
also be concerned with both its history (how we came to find ourselves
where we are) and its contingency (how it might have been otherwise).

Emergent Technologies

Weiser placed his bets on sensor technology, embedded computational
power, and the general dematerialization of devices, especially the desktop
computer. We know now that while digital technologies did become ubiq-
uitous, they followed a range of different arcs and trajectories, and any
ubicomp agenda must contend with this multiplicity of future and stub-
born current devices—televisions, smart electric meters, and automobiles,
just to name a few. The computer is a general-purpose instrument, and
so as technology researchers, we have a tendency to see these devices as
computers, protocomputers, and quasicomputers, which can often blind
us to the ways that these things are, as objects of human attention and
interaction, quite different.

Furthermore, the ways in which the Internet has connected mobile
devices to new streams of content has created new experiences and also
new patterns of use and nonuse. It is thus increasingly clear that infra-
structure, the mechanisms by which connectivity and content are deliv-
ered, are also implicated in ubicomp. More attention needs to be paid
to how these operate and are delivered, billed, and regulated; to the ways
they routinely fail, are thwarted, subverted, hacked, and repurposed; and,
perhaps most importantly, to the ways in which they are imagined—
to wit “cloud computing” or government-sponsored national broadband
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networks. Within any discipline, there is a natural tendency toward frag-
mentation and separation (Campbell 1969; Abbott 2001), so it is not
surprising that topics such as contemporary interests in cloud computing
are often hived off from domains such as ubicomp. But if we take ubicomp
as a charge to think about computation ubiquitously—how it seeps into
the various elements of everyday life, and how ubiquity is imagined as
a goal—then we clearly need to resist the tendency to define cloud com-
puting as a set of topics around parallel algorithms, process migration,
server farms, and high-speed interconnects while ubicomp concerns itself
with mesh networking, embedded devices, and sensor fusion. Cloud com-
puting may not have been on the horizon when the initial ubicomp
story was formulated, but it is central to any contemporary conception
of what ubicomp might be.

The second consequence of this argument about emergence is that we
need to return again to the lessons of the participatory design movement
and its admonitions to question the boundaries of design. If design con-
cerns the shaping of technologies to fit new needs and settings, then the
design process is not finished when the last source file is compiled or when
the product is packaged and shipped to a store. As Edwards and Grinter
(2001) noted in their discussion of the digital home, our contemporary
technological environments do not arrive all as a piece but rather are
cobbled together bit by bit, each element pressed into service alongside
the others—a wireless network hub here, a personal computer there, a
digital video recorder, a camera, and so on. Technological environments
are rarely designed in the classic sense; they are assembled through a
process of bricolage.

Increasingly, too, design encompasses what we might call a digital after-
life. This includes the migration of secondhand technologies into aftermar-
kets and more distant sites (whether that means that a computer system
has been gifted to grandparents, given to an after-school program, or
pressed into service in another country), but it also encompasses the kinds
of active repurposing associated with an emerging digital do-it-yourself
movement along with the practices of circuit bending, hacking, and
creative reuse. There is little published work in this space, but it is clearly
an area of emerging research, which is, perhaps fittingly, appearing as
workshops, installations, and hacks (e.g., Beuchley et al. 2009; Igoe 2007;
Jungnickel 2007, 2008, 2009; Rosner 2010; Rosner and Bean 2009; Rosner
and Ryokai 2008, 2009).

The broadening of focus that a concern with emergence suggests is
both spatial and temporal—spatial in the sites of the practices that we
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find relevant for understanding ubicomp and its consequences, and tem-
poral in the histories and afterlives of the kinds of technologies and
technological practices that ubicomp considers.

Finding New Interlocutors and Voices

In the canonical research literature around ubicomp, such as the pro-
ceedings of the annual Ubicomp and Pervasive Computing conferences,
there is a distinct overrepresentation of particular places, especially com-
puter science departments, information schools, and industrial research
laboratories in the United States and Britain. Increasingly, however,
ubicomp voices can be found in organizational counterparts in Europe,
Asia, and Latin America. As we have argued, the idea of what ubicomp
might be—its prevailing mythology—can look quite different from these
perspectives. Encouraging these new researchers and their divergent
research projects is a critical part of a new ubicomp. Still, an opening
up of ubicomp must also implicate colleagues in the social sciences,
humanities, and arts and meaningfully engage with their disciplines and
disciplinary concerns.

It also strikes us that the ubicomp of the next twenty-five years will
have governments and government institutions as important stakeholders,
interlocutors, and regulators. Globally, governments are increasingly con-
cerned with the rapid proliferation of new digital technologies and infra-
structures. In many instances, governments are the principle funders and
drivers of such proliferations, which are underwritten by ideas of citizen-
ship, productivity, innovation, and future proofing national markets.
Many governments also regulate and constrain the spaces in which
ubicomp will happen; governmental control or oversight of spectrum,
content, and Internet provider addresses, for instance, could all have an
impact on what ubicomp is and can become. What ubicomp'’s relationship
might be to governments, beyond that of funding bodies, is then a space
open for considerable debate.

One of our goals has been to lay the groundwork for encounters that
might start to provide some answers in this area. In part, that has meant
trying to set out and exemplify what an alternative ubicomp project
might be, and to make clear the roles that other disciplines and stake-
holders might play. In part, too, it has meant attempting to show to
others outside the traditional ubicomp audience how research and devel-
opment in the technical sphere is much more deeply entwined with, say,
politics, governance, and policy than might otherwise be imagined.
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One Last Thought

This exercise of spelling out a new ubicomp agenda could also be read as
a larger charter. Throughout this book, we have tried to open up spaces
where conversations about the future of technology can take place. It is
our hope that by so doing, we can in some small way make room for the
other voices, experiences, technologies, and theoretical directions that
would make ubicomp even richer and more fertile territory. If Weiser envi-
sioned ubicomp as a path toward “The Computer for the 21st Century,”
we are inclined to believe that it also lays the foundation for a diverse and
similarly twenty-first-century scholarly investigation of computing.
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