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Abstract

This report seeks to extend and apply the conckfsaraework about the domestication of
information and communication technologies. The dsication framework understands the
adoption of technologies as a feedback processtimaierts technology artifacts from cold,
lifeless tools to comfortable and useful consunmards. This framework has been successful in
helping us understand the adoption of past infalonaind communication technologies,
represented by physical and shared household appiaWe will illustrate how changing
technology and business trends have posed chaiéodiee existing domestication framework
and require a change in focus. At the same timgakpects of the domestication framework
remain helpful in understanding the adoption oeeepn of technologies. We will extend the
domestication framework to allow it to transcend tihhanging nature of technologies and
consumers. We will then demonstrate the value®gttiended framework by using it to project
future technology-consumer trends and to identifyoivation opportunities. The key result from
our analysis is that the predominant technologysaarer relationship in the foreseeable future
would involve Internet and other multi-directiomatworked technologies interacting with
individual consumers. This interaction enables @sgstem of technologies and allows
consumers to directly participate in technologyatie. Domesticated technologies would
become more than just meaningful; they also becopert of who we are.

1. Introduction

We live in a technology-driven consumer societyofgte engage in the consumption of
technology simply by using technology-enabled gaamts services. Consumers hope to select
perfect products. Technologies seek to anticipatesemers perfectly. Therefore, it is crucial to
understand the decision process within technolegygemption and technology innovation.



This paper is about the domestication of Informattmmmunication Technologies (ICTs).
The domestication framework understands the adoptieechnologies as a feedback process in
which design and domestication anticipate and cetaach other. Domestication itself is the
process by which new and foreign technology artsféiad their places within the familiar
spaces, routines, and patterns of everyday lifen&ication represented a shift away from
models which assumed technology adoption to berralj linear, mono-causal, and technology
determined. Instead, the focus is on understantimgomplexities of everyday life, and how
technology artifacts fit within the context.

To date, the domestication framework has been safidén explaining the adoption of past
technologies. However, various recent technologyyamsumer trends have led scholars to
guestion the domestication framework. Applying titaglitional domestication approach to the
latest technologies indeed reveals problems wetptior focus on physical artifacts, family
routines, and the home setting. We believe thth@pace of technology innovation increases,
the value of a conceptual framework should not fgdye limited to understanding past
technologies. We are confident that the domestindtamework can be extended to a more
general framework that understands technology iationr without being tied down to the
particular technology artifacts or consumer behalv@ng evoked. The goal of this paper is to
motivate, outline, and apply this extended framéwor

We have taken on this project because we believeaweontribute some unique
perspectives. We are fortunate to be situated ®iiaon Valley, a global center of technology
innovation, enjoying cutting edge technology infrasture. We are simultaneously technology
creators, entrepreneurs, and consumers. Thus, weepeasonally benefited from using the
domestication framework to understand all parthefdomestication-innovation loop. Based on
our experience, we believe that a more general dbcagion approach can help us not only
understand technology adoption in the past, bot@lsde technology adoption in the future.

Concretely speaking, we offer three contributidfisst, we will analyze the challenges to
the existing domestication framework posed by spoignant technology and business trends.
Based on our own personal experiences, we will glevide a descriptive case study of current
educational and consumer technology use in oureusity setting. Second, we will synthesize
the underlying domestication concepts and appraaittad transcend particular technology
artifacts and consumer behaviors. This forms tlsgshz a more general domestication
framework. Third, we will apply this extended dortnestion framework to speculate about
technology development and adoption in the neardut

The structure of the paper is as follows. We b&gth a review of the domestication
framework in Section 2, retracing its motivatioasncepts, and methodologies. We focus in
particular on the objections to the domesticatiamiework that other researchers have already
raised. These existing objections offer a previéthe most systematic challenges that we
describe in Section 3. We continue in Section €Xtgnding the domestication framework to
allow it to transcend existing challenges. In Sech, we demonstrate the value of this more
general domestication framework by surveying thar{ieture opportunities and challenges it



has helped us identify. Lastly, in Section 6, wecdss what domestication has taught us about
people’s values with regard to technology choicestachnology consumption.

2. Background and prior work in domestication

In this section, we review where domestication cofnem, what it is, and why it is
important. We will collect applications of domestiion and perspectives on domestication, both
past and present. We will also critically refleatthe theoretical legacy of the domestication
framework, and highlight existing objections.

2.1. Origins of domestication

Domestication has its roots in many disciplines taditions. The sensibilities expressed by
the domestication framework are first developetheScience, Technology, and Society (STS)
tradition and Information Studies (IS). Subsequendeas directly leading up to domestication
have been nurtured within the media studies liteeadnd the studies on Information and
Communication Technologies (ICT).

STS is an interdisciplinary field, itself rootednmany disciplines, including history,
philosophy, sociology of science and technologyhiapology, cultural studies, critical theory,
feminist theory, gender studies, postmodern phpbgpand others [Van House 2003a]. There
are three main subfields within STS: scientometeslitative STS, and policy studies [Van
den Besselaar 2001]. There was little integratmoss the three. In particular, qualitative STS
examined the nature of knowledge, the collectivaeesses of knowledge production, and the
practice of knowledge use in technology. Sinceli®®&0s, researchers in STS have looked at
information and communication, with particular fean the inseparable and mutually
constituted relationship between the technologysouial aspects of communication. A typical
example of this relationship is how computers shapd are shaped by, the actions of their
human users [Star 2002].

We can think of this body of work as the precutsowork in IS. The IS field itself studies
information systems that are largely technologsyatems, designed to support knowledge work
and carry information across space and time. Desygmseful information systems requires an
understanding of people’s knowledge processestipeacand artifacts [Van House 2003].
Successful information systems often end up asnmdtion infrastructure, a key outcome of the
design and implementation undertaken by informadi@entists [Bowker & Star 1999].

Concurrent with the work in IS, work in media seglfocused on the content, history, and
effects of various media technologies, in partictgghnologies in the mass media. Scholars in
media studies varied in their theoretical and mathagical approaches to studying the media’s
political, social, economic and cultural impactsthe 1980s, there was a strong interest in media



audiences, segmented by the audiences’ houseHe&i[Hobson 1980], nationalities [Lull
1988], and ethnographies [Lull 1990]. There was alshift towards studying household media
consumption as a collective process [Bausinger [L984s line of work mostly originated in
Europe, culminating in efforts such as the Europgdadia, Technology and Everyday Life
(METEL) project [Silverstone 2005a].

By the late 1980s, technologies such as interagawees and personal computers were
entering the home, competing for time with teleusviewing and even making use of the
television screen as a display. In response, tiedi€cipline appeared, focusing on the ensemble
of these technologies [Haddon 2007]. This broadgeaofrthe domestication sensibilities beyond
traditional media lead to the first studies of detspcombined experiences with satellite
television, VCR, telephone, and the home compukesshe ICT discipline matured, scholars
have used the conceptual framework developed tbestidy media technologies across several
technology generations, from the radio [Forty 198&)ideo [Keen 1987], to the personal
computer [Haddon 1988].

Domestication is the continuation and the convergesi these traditions and interests. The
insights and sensibility developed from these eadiudies formed the basis of the conceptual
framework that we call domestication.

2.2. The domestication framework

The earliest public and most cited reference ¢octbincept of domestication was
[Silverstone et al. 1992], which appeared in asmtibn of some of the first empirical studies of
ICTs. The metaphor of ‘domestication’ came from taming of wild animals. Domesticating
ICTs involves a process of bringing new technolsgro the home, and taming or ‘house-
training’ these strange and wild technologies. Eteshnologies then become a part of the
family, integrating into daily household routinéise values of the users, and the home
environment.

The process of domestication implies that, in tmglrun, technologies can become an
integral part of everyday life. When the domestarabf technologies has been successful, the
technologies are not regarded as cold, lifeless]aatging, and problematic tools at the root of
family arguments or work-related stress. Ratheay ire comfortable and useful consumer
goods, with both functional and symbolic value, @iianeously reliable and trustworthy. The
phone, radio, and television have all experienbedsame process [Berker et al. 2006].

This theoretical framework distinguished four cament processes. The first process,
appropriation, describes the managed entry of li@itsthe home. The second process,
objectification, locates these technologies withi& home, both physically and symbolically.
The third process, incorporation, fits the techgase into our routines and time structures. The
last process, conversion, represents how we dispétechnologies to give out messages about
ourselves [Silverstone et al. 1992, Silverstone &l#bn 1996, Haddon 2007].



Framed in this fashion, domestication is a protiesslinks consumption with design and
transforms technologies into public and symboliots of value and desire [Silverstone 2005].
Domestication is also a process of bringing horntiaats and ideas, a bridge connecting
established meanings with new values and informa@mnsumers specify the dimensions of the
new technology space through appropriation, oljjeation, incorporation and conversion,
fitting the new technology into existing environneeand routines. The dynamics of
domestication are constantly renegotiated, andtib@eme of domestication feed back into
design. In short, domestication is the processdbanects the household and its surroundings,
the private and the public, the moral and the formn@abjective economy, thereby making them
mutually constitutive [Silverstone et al. 1992].

2.3. Contributions of domestication

Domestication emerged as a framework within meddl&€T studies, and traced a
particular analytical trajectory. The agenda ofdkerall analytical project is to explain, explore,
and understand the process of technological inmmvaind consumption, a process that involves
producers and consumers in a dynamic interweaviagtoities. As a conceptual framework,
domestication is useful in guiding empirical resbarhile maintaining theoretical depth. Thus,
domestication filled a gap that existed in medisigts and STS at the time [Berker et al. 2006].

Also, domestication helps researchers explore ¢isegd-consumption interface, connecting
the industrial and social dynamics of ICTs and frajrdesign and domestication as two sides of
the innovation coin [Silverstone 1996]. Thus, doticasion facilitates a coherent survey of the
process of creating technology artifacts and imftieg consumer behavior. In particular, an
aspect of appropriation and conversion represeetsammaoditization of technology artifacts, a
key process in the introduction of new technoldgptigh marketing, design, and policy.

Most importantly, domestication tempers the unntedidelief in the one-sided
transformative power of technology, representethleydescription of technology diffusion that
has become industry jargon [Berker et al. 2006jmBstication considers technology use in
subtle, ambiguous, and contradictory contexts, adbh context playing a defining and complex
role in daily routines and social meanings [Silt@ng 2005]. In challenging technological
determinism, domestication places an emphasis alyzang the nature of technology, which,
somewhat surprisingly, is unusual within past wordia studies and ICT traditions. Since its
appearance, the domestication framework has beshhysmany researchers to look at a diverse
range of empirical and theoretical topic. By thdye990s, domestication sensibilities largely
replaced technology determinism as the predomiparsipective in research on the social aspect
of emerging technologies.



2.4. Domestication methodologies

Domestication studies have mainly used qualitatiethods, an understandable choice
given the complex relationship between ICTs and theers. This is a continuation of the
methodologies used in media studies, which alschasipe the dialogue between psychological,
social, economic, and political aspects [Silverstehal. 1992]. Common techniques involve
case studies, ethnographic analysis, intervievesiadi, as well as descriptions and maps of home
spaces [Berker et al. 2006].

Some domestication studies have also included ¢hieal interrogation. The domestication
concept is a metaphor, and analysis guided by dicagen frequently involves other
metaphors. The domestication process represeasmplex pattern of interactions between
producers and consumers. Theoretical studies attenumite the complexities into a coherent
and useful framework, in which the various empir@nomena are conceptualized, and
various concepts are given theoretical supporv¢gstone et al. 1992].

We take a mixed approach in this paper. We belieatwe should ground our analysis in
empirical facts if we are to truly understand tedbgy innovation and consumer behavior with
regard to technology. Without some degree of ergdianalysis, we risk focusing on imagined
technology-consumer dynamics that depart fromtyedlhus, our work is partly empirical, and
we situate the challenges to the existing domegiitéramework within current technology,
business, and consumer trends. Our work is alsessadly theoretical. We need to generalize
recent empirical realities and transform them tdacepts. Based on these concepts, we can
then extend the domestication framework such tHadomes a more powerful tool to
understand technology adoption and innovation, bothe past and in the future.

2.5. Objectionsto domestication

Scholars have observed that the existing domesticimework faces many challenges,
especially with the maturing of previously new teglogies, such as those driven by the
ubiquitous and established Internet. These chadengiefly surveyed here, are a precursor to
the more fundamental issues that we will highligiter in the paper.

To begin, some studies have questioned the traditslomestication methodology
privileging qualitative data manually gathered fromterviews and case studies. A recent
literature survey has framed the problem of dedadlecumenting of user behavior as an
important challenge for future domestication stadierker et al. 2006]. The same work also
called for future work in domestication to embraesv technologies that facilitate
comprehensive and automatic monitoring of userWehaData generated thus can provide
detailed, personalized and longer-term traces efteshnology interactions.



As summarized in [Silverstone 2005], there are id\ather objections that appeared during
the life of the domestication concept. First, meppervasive technologies are breaking down the
boundaries around the household. The distinctiehsden public and private space and frames
of reference are losing their force and their digance. Later, we will see that the distinction
between the public and the private remains usbtilthe sense of a physical boundary is no
longer relevant.

Also, the focus on understanding past and presanesdtication processes have emphasized
technologies that have to some degree startedddtieir way into the household. The first
studies on emerging Internet connected ICTs haweated the range, speed, and global reach of
these technologies. It was said that these techiesdavill “take the personalization and the
mobilization both of the machine and of everydég 10 new levels” [Silverstone 2005]. Later,
we will see that the personalization and mobilaattoncept will undermine key assumptions in
the domestication framework. The functionalitiegimfital ICTs are not just affecting our lives,
but creating an entire technology-consumer lifestyl

In addition, the emphasis on processes in the H@aded to a framework built on the
assumptions and dynamics of the traditional houselstudies outside this setting have required
the reframing of many components of the domestodtiamework. Examples include single
parent households [Lemor 2006] and small busind&sesson 2006]. Later, we will see that the
tie to the physical space and the consumptionairiiie household is an artificial limitation, and
we will outline a more general framework to addrss shortcoming.

Most importantly, scholars have come to realizeé tbamplete” domestication would also
be a failure [Silverstone 2005]. This is a subtdnprooted in the way that domestication is a
reflexive defense of private moral values. “Comgletomestication means the complete
preservation of existing values despite the intobidn of new technology. Such a process would
be a failure because it would neutralize the padeot new technologies to catalyze positive
social change, thus acting as cultural anesthesiangrtia to true innovation. A goal of this
paper is to recast domestication as a proactivedweork that makes technology-propelled social
change more palatable by preserving core humaresaand help guide future trajectories by
anticipating innovation driven by the same valddgs more general framework would also help
us understand why complete domestication is unfiteekever happen.

These objections have become fundamental challengks context of recent technology,
business, and consumer trends. These trends argyleagrofound impact on the usefulness of
the existing domestication metaphor. In the negtige, we will use empirical realities to
identify aspects of domestication that should belifrex and aspects that should be preserved.



3. Trends beyond the domestic

A good metaphor simplifies complex phenomena witld@parting too far from reality.
Using this criterion, we will examine the domestiica metaphor using technology, business,
and consumer trends viewed from the perspectitkeoSilicon Valley area in the United States.
Our goal is to motivate the need for a more gerfesmatework by looking at the challenges faced
by the traditional domestication framework, as veslithe insights that it continues to offer.

3.1. Technology trends

The focus of existing domestication approacheseas shaped by the technologies that
they analyze. Previous domestication studies hguedlly involved in-depth analysis of a few
users. Each user is assumed to interact with d somaber of physical technology artifacts. The
domestication of these artifacts involves situatimgm in the physical environment of either the
home or the workplace, and immerses them in thecaged private or public routines. This
approach has worked well in understanding the aolopf past domestic appliances.

We will use Figure 1 as a starting point to lookestent technology trends that disturb this
approach. The figure shows the number of mobilenptsubscribers in the U.S. and the number
of Wikipedia entries over the 2001-2008 period [UC8nsus 2009, Wikipedia 2009]. This small
amount of empirical data is sufficient to highligi@veral significant changes in the technology
landscape that undermine the traditional domesgticatpproach.

Subscribers Entries
(millions) (millions)
300 1 - 3
250 - - 25
200 - -2 ==0==J.S. mobile phone subscriptions
150 - - 1.5 Wikipedia entries
100 o L1
50 - - 05
0 A . . v 0

2000 2002 2004 2006 2008
Year

Figure 1. U.S. mobile phone subscriptions and Wikipedia entries 2001-2008.



The first challenge is in the changing nature ohtelogy artifacts. Existing domestication
approaches have largely focused on physical ag@&mhe exponential growth of Wikipedia is
a routine example of the growing world of softwarel content. These technology artifacts are
virtual, non-physical, and without the sense acg@hhology “appliance”. Moreover, innovation
in software involves changing code and deliveriag/ rcontent, contrasted with innovation in
hardware that requires changing manufacturing pseEeand distributing new physical
products. Consequently, software and content pteselower barrier to innovation and has been
growing and changing at a much faster pace. Itlthraestication framework seeks to understand
technology innovation and adoption, then it sharidompass both physical and virtual artifacts.
Otherwise, the framework risks losing relevancéhagpreponderance of innovation and value
created shifts from hardware to software.

The second challenge is in the changing natureabfnology users. Existing domestication
approaches have largely focused on technology emtopithin the household. The technology
is assumed to be shared, and adoption involvesiatigg the technology within existing
routines and tensions of the family. The steadywnamf mobile phone subscribers is a routine
example of the growing world of personalized tedbgy. The number of subscribers already far
exceeds the number of households in the U.S. At 26@ million subscribers in 2008, the
number is fast approaching the total national paparh of roughly 300 million. There is usually
a mobile phone for each person, instead of a mpbitee for each household. In fact, there are
often multiple appliances for each individual, eed of multiple individuals sharing a single
appliance. In addition, the mobile phone exemiigtechnology artifact that is not transferable
between people, with each person having his owtacbiist, applications, and preferences. If
the domestication framework seeks to understarftht#agy innovation and adoption, then it
should be general enough to accommodate the clgangganing of technology users.

The third challenge is in the missing analysissehnhology networks and infrastructure.
Existing domestication studies have largely focuseanultiple examples of a single appliance
in a single household. There has been less effdobking at multiple appliances working
together in a large network and the infrastructbed facilitates such a network. The steady
increase in mobile phone subscriptions and Wikipediitries are both driven by the tremendous
value created in a large network of interconnetgéetinology artifacts. A single mobile phone
has intrinsic value, but a large network of intencounicating mobile phones can facilitate a
near infinite number of possible communication éinkikewise, a single Wikipedia entry has
intrinsic value, but a virtual network of Wikipediapics linked to one another can replicate the
conceptual web of knowledge beyond a collectiodisjbint topics. Moreover, a common data
interface between the mobile phone infrastructackthe Internet infrastructure allows mobile
phone users to routinely access Wikipedia on thieanes, creating tremendous additional value
by merging the virtual network of Wikipedia, theysftal network of mobiles phones, and the
physical network of the Internet. If the domesimatframework seeks to understand technology
innovation and adoption, then it cannot forgo thalgsis of technology networks and



infrastructure. Otherwise, the framework risks Betihg mechanisms that amplify the value and
impact of each technology artifacts and each coesum

3.2. Business trends

In additional to technology trends, there are sstreng business trends that also disturb the
domestication framework. Some of these phenomenaapled with the technology trends we
presented previously, and lead to the same techpa@onsumer effects. Instead of repeating the
previous discussion, we will focus on businessdsaihat undermine key assumptions in the
domestication framework, leading to effects diffeargom that described in the previous section.

We use Figure 2 as the starting point for our exation. The figure depicts an
advertisement for the most recent iPhone productdan Apple’s official website [Apple
2009]. The image shows a screen capture of then#pooduct while it is accessing the online
store of iPhone applications. The advertisementi@ajists several major application categories
include games, business, finance, fitness, andotkée focus on this particular image because
iPhone is a cutting edge technology product, aesltbigether several business trends that
challenge the assumptions in the existing domegiit&ramework.

First to be undermined is the assumption that dtoad®n gives meaning to new
technology artifacts by fitting them into daily tawes previously devoid of comparable
technologies. Such an assumption is valid whenetlenologies analyzed represent a
revolutionary innovation over prior technologies,veas the case with television and the first
generation of ICT appliances. However, when teatgypmatures, and innovation is more
evolutionary, the adoption of new artifacts oftamdlves replacing old artifacts with improved
artifacts in established technology routines. Htigws the creation of new business value in the
absence of revolutionary technology change. Fomgka, the iPhone device merges the
capabilities of the mobile phone and the laptogshesvn by the screenshot in the advertisement.
Both the mobile phone and the laptop represenntdoly artifacts that are, more or less,
already domesticated. They have their own techryalogtines that are already meaningful to
their users. Rather than creating a new “iPhongane(i users are more likely to a renegotiate
the time they spend in mobile phone and laptopmest as well as transfer personal information
and preferences from established artifacts to néfaets. Thus, a more general domestication
framework should consider giving technology mearsimgply by fitting one technology routine
within another technology routine.



App 5tore

Biscover tens of thouwsands of apps that =t you do even more with your iPhone:

Browse apps in categaries from gammes to business, fimance to fithess, and more. Learn more b

Figure 2. Recent iPhone advertisement.

Also undermined is the assumption of a work-homeublic-private boundary. This
assumption has shaped domestication ideas by pirggelomestication as a “taming” of
technologies once they are brought into the horhe.domestication process acts as a way to
preserve the routines and the meanings of the othe presence of external technology
change. Again, such an assumption is valid wheémiaogy artifacts are associated with a
particular physical space. The iPhone advertisewiéats a striking counter-example. The
device is mobile and thus possesses the sameduaabity whether at work or at home. The
functionality permits both public activities, fatdted by business and finance applications, and
private activities, represented by game and fitaggdications. The business motivation, again,
is to displace existing work and home technologiemerging the functionalities of both into a
single new artifact. The domestication process s as a way to preserve the meanings and
the productivity of the workplace and the homehia presence of devices that are active in either



or both places. Thus, a more general domestic&@mmework should not depend on the
existence of a public-private boundary, becausk admoundary is increasingly blurred.

Last but not least, we should also question theragson that technology creators and
consumers are separate entities. The iPhone agkragnt caption highlights the App Store, a
marketplace where the user can purchase a vafiefyptications. App Store includes
applications made by Apple, other software vendamsg, most importantly, applications made by
users. The business case for the App Store ivéwdge the technology creativity of other
software vendors and of iPhone users. In particukser created applications would be motivated
by first-hand consumer experiences. Applicationetigpers set the price for their creations, and
retain 70% of the sales revenues [Apple 2009a]l&ppnefits by having a more enriched
technology and consumer network, as well as additicevenue from the application sales. The
increasing number of user-created applicationsligigts a proliferation of technology expertise.
Technology consumers now have the know-how to dent@ogy creators at the same time.
Users can domesticate technology directly by angatew technology artifacts. App Store is not
an isolated example. Facebook also has a vibraémansated application ecosystem. Thus, a
general domestication framework needs to encongrassonments in which technology
consumers are also technology designers.

3.3. Technology usein university campuslife

Given the challenges we have outlined, we can refthienulate another conceptual
framework or extend the existing domestication feamrk to address the challenges. We choose
the latter. Based on our own experiences, we kelies general spirit of the domestication
framework remains useful. In the following, we willitline some examples at UC Berkeley
where domestication helped us understand the dyisamssociated with the adoption of
technology. Although we draw on experiences obsgreai variety of departments on campus,
the majority of our first-hand experience comesrfiiateractions within our home departments.

The most significant impact of new ICTs is the vlagy have improved classroom related
communications. Email is the standard channel faking announcements, arranging office
hours, and exchanging similar communications. Mostses distribute classroom material
electronically and have their own class websité® ddoption of new technology has been near
universal and without resistance in these areasusecthe new technologies fit exactly into the
established routines and meanings for the mansigd they replaced, with the advantage of
accomplishing the same tasks more efficiently.thepareas, the adoption of ICT has never
even been contemplated, because the technologlved/oannot meet the functional
requirements, or they fundamentally alter the magoi the process involved. Examples include
hands-on laboratory exercises, office hours coasaits, or the grading of qualitative
assignments. The adoption or rejection of new telduies for classroom communication



exactly follows the trajectory traced by the donuadion process — technologies that fit into
established routines and meanings are adopteddkegiies that cannot are rejected.

We find a similar dynamic in the way ICTs have imciga classroom instruction itself.

Many lectures on campus are recorded as webcagee @f the lecture delivered live on the
Internet and accessible later through an onlinkiagc After this technology was deployed, there
was an initial period in which many students wattleetures at home and skipped class
altogether. However, students realized very quithkat the webcast cannot capture all the
classroom dynamics, as the students at home weulshéible to raise questions in real time, nor
would they hear other students’ discussions becthesmstructor has the sole microphone. The
webcasts continued because they do offer enornrebsral value. This allows students to
partially “re-live” the lectures during exam reviewr to view lectures by high profile speakers
even when they cannot be physically present. Agahendynamics of balancing this new
technology fit the domestication narrative regagdime complexity of routines and meanings.

It turns out that the subtleties of the physicéfaets remain, notwithstanding our
discussion about virtual technologies earlier. Malagses initially allowed students to bring
laptops. The intent is to add value to the clagsrby allowing students to access electronic
course materials or cross check additional onkfierences during the lecture. However, it
became apparent very quickly that laptops in fialeiit student interaction. Students quickly
began using their laptops to access email, chatfwénds, interact with online social networks,
or engage in other private routines that previohslye had no place in the classroom. More
importantly, the physical design of the raised dgptcreen acts as a barrier between the speaker
and the audience. Many instructors find it unsggtio speak to an audience of raised laptop
screens instead of an audience of faces. The @iylasign of the laptop keyboard also presents
a problem. When typing, many keyboards emit a lolumwe but clearly audible sound. In some
settings, one or two students’ continuous typing diatract a large number of their neighbors.
These concerns prompted many instructors to entofoe laptop” policy in their classrooms.

These changes in campus life are in part facititatethe presence of a broader technology
infrastructure and lifestyle. For example, lectwebcasts would not be possible without an
Internet that can deliver quality video, or classns with audio-visual recording equipment.
Laptops in classrooms would never have becomesae if laptops had not been universally
affordable or wireless Internet had not been ulboysly available. Similarly, people’s comfort
and proficiency with regard to ICTs would be fasdevithout the broader technology lifestyle in
which everything from paying bills to buying textids can be done online. It is this technology
lifestyle, infrastructure, and the ecosystem afaots that has propelled the changing meanings
of artifacts and users, as well as the changingnagons about routines, boundaries, and
consumers. The general ideas of the domesticatmnefwork remain valid, but its specific
formulation should be extended.



4. Domesticating Domestication

In the previous section, we have examined at letigiithallenges faced by the existing
domestication framework, and the aspects of thedwaork that remain valid. Now, it becomes a
more straightforward task to extend the frameworfttnew technology-consumer realities
while preserving the useful central ideas.

Based on our analysis earlier, we believe the Wollig aspects of the domestication
framework are changing. The location of technologgsumption is changing — it can be at
home, at work, or mobile. The meaning of the corsusichanging — it can be a household, an
individual, or an organization, such as the unitgrdhe nature of the technology artifact is
changing — it can be physical or virtual. The natof delivered information content is changing
— it can be broadcast originating from a centrakse, or user-generated from a network of
distributed sources. The nature of technology-comsuelationship is changing — it can be a
lifestyle that includes technology, or a lifestgkntered on technology. The nature of artifact-
artifact relationships is changing — it can befacts that bring stand-alone intrinsic value, or
artifacts that bring additional value by formingdea networks.

We believe that we should retain the concept otdbation of technology consumption, the
concept of a consumer, the concept of a techndatifact etc. However, the domestication
framework and methodologies should not be tiedn marticular of location, consumers, or
type of technology artifacts. Otherwise, the domsatibn conceptual metaphor would not
survive as the meaning of location, consumers aatif@dcts evolve.

With this in mind, we believe that the core idealomestication is a process of technology
consumption such that the technology becomes aintgdahpart of everyday life. We reframe
the four concurrent and mutually dependent aspdaemestication as follows.

Appropriation describes the managed introductioteoiinology artifacts into a new
environment. There are no restrictions on the teldgy artifacts involved. They can be physical
or virtual, stand-alone or networked. The new esvinent is defined as necessary. They can be
a combination of physical and virtual space, ocedfiy users and other technologies.

Obijectification represents how these technologyeats are symbolically located within the
environment. Again, the definition of the envirommhes general, determined more by time and
focus instead of physical space. The meaning obsjimlocation is also general. It can mean
different things depending on whether the usenigdividual, a household, or other technology
artifacts, and whether the environment is privpatdylic, or both.

Incorporation involves fitting the technologiesarexisting routines and meanings. The
concept of routines is general. It can be userreldyy routines, user-user routines, or
technology-technology routines. The concept of “niegs” is also general. What is meaningful
depends on the specific users of the technologgrelmay be existing routines and meanings,
constructed on a timescale determined by the plhiomovation and domestication. Alternately,
there may be no established routines and meanings the both are constantly and rapidly
changing. In that case, analysis would be centenettie disturbance caused by the new



technology, compared with the trajectory of chaggioutines and meanings if the technology
had not been present. Small, evolutionary advancenave little barriers to incorporation, as
long as the new technology replaces an earlientdolyy in a near identical niche in daily life.

The last process, conversion, represents how #rs gs/e out messages about themselves
through the new technologies. The form of the ngs$sgeneral. It can be using or displaying
the technology involved, altering the technologyeween using the technology to create other
technology artifacts. The forum where the messageas and has impact is also general. The
forum could be as large as the consumer socidtyge, as small as the community of niche
users, or as virtual as an online social networ&kroapplication ecosystem.

Reframed in this fashion, domestication becometicgtye for nearly all technology
artifacts, situated in different environments, withovation occurring across different time
frames. Consequently, since our society is satdnatth technology and driven by consumption
and innovation, the domestication framework becoane®l to study human artifacts, ideas, and
values as expressed through human-technology ahddmgy-technology interactions. A part
of such a study would necessarily be theoreticdtaeting the general concepts and dynamics
underlying the shifting technology-consumer langgcanother part of the study would be
empirical, documenting the changing technology-oomsr landscape and distilling the
motivating values and ideas. The choice of whairtietogies to study would depend on the
analytical focus. If the focus is to understandphst, we should look at established
technologies. If the goal is to anticipate the fefuhen we must look at emerging technologies.

Until now, the domestication framework has focusadinderstanding how established
meanings are preserved in a changing technologyosmeent, and we have identified the values
that are preserved across technology-consumer ehd@hgse values are likely to be constantly
re-negotiated and re-synthesized. Thus, an extethal®estication framework is an active tool
that helps us project into the future, anticipate te-negotiation of established values, and guide
the creation of new technologies and new meanings.

5. Domesticating the future

In this section, we apply the extended domestindt@mmework and identify the
predominant technology and consumer characteristitse near future. We believe the
predominant future communication technologies wdagdhe Internet, and the predominant
future consumer would be the individual. The exezhdoncepts of appropriation,
objectification, incorporation, and conversion hetpunderstand this projection.



5.1. Predominance of the I nternet

The Internet would be the dominant communicati@stnology because the domestication
of Internet related technologies absorbs othem@lcigies and is self-accelerating.

A key strength of Internet related technologiethespresence of an existing ubiquitous
Internet infrastructure. Thus, all physical deviees expected to be able to interact with this
infrastructure, incorporating virtual artifacts rideng great networked values from interacting
with other similar devices, and increasing the galfithe Internet ecosystem as a whole.

This expectation of being connected to the Inteatsx allows the Internet to act as a
universal language, allowing all new artifactsrtoriediately communication with each other.
New physical artifacts would find a fitting locati@round existing wired or wireless access
points, which would be designed and placed to goatie the frequent arrival and departure of
new physical artifacts. Virtual artifacts need eless effort situating themselves within the
virtual environment, as the common Internet integfallows effortless integration and linking to
existing physical and virtual Internet artifacts.

In addition, in the Internet virtual space, disgay technology use can reach a large
audience and create immediate effect, regardlea$hether the display is a photo, a screen shot,
or even the simple act of using the technologyaddition, the Internet offers platforms for
consumers to participate directly in technologyatim, a more intense form of engagement than
just the display of technology. The inherent meesaghat the artifact’'s creator derives great
value from the ecosystem, and believes that othresuimers can extract similar value. Thus,
consumer-created artifacts often spread quickigudh the network of artifacts.

However, the domestication of Internet related mebdbgies would not be without some
resistance. The resistance comes not from diffesiin fitting new Internet technologies into
existing routines, which we believe is a near ¢fégs process due to increasing consumer
proficiency with Internet technologies. Rather, thallenge comes from whether the established
and desirable meanings can be preserved in themre®f new Internet technologies. The no-
laptops classroom policy exemplifies such challengéhe meaning of the classroom was
disturbed by the private uses of the laptop. Ehentdue to the presence of the larger Internet
ecosystem, the laptop is rejected only in a limedtext and not outright.

Thus, the existence of a ubiquitous network, infragure, and technology ecosystem has
established and would preserve the Internet aprfdlominant communication technology. It
would require a great amount of risky and long temmestment to create a separate network,
infrastructure, and ecosystem that can match tieerlet in terms of functionality, affordability,
and ubiquity. It would be far more likely that nestworks become absorbed into the Internet,
as the radio, telephone, mobile phone, and telavisetworks have been in the past.



5.2. Predominance of theindividual consumer

We can use the same reasoning to understand wirydivedual would remain the
predominant consumer of the future. Again, theaeas that the domestication of individualized
technologies would be self-accelerating and uniguénse.

First, marketing towards the individual would bermeffective. Internet marketing systems
such as Google advertisements or Amazon recommendaian display items that closely
resemble users’ spending behavior based on exteasy automatic logs of user interactions.
Also, individualized artifacts warrant the purchasenore artifacts for a given population. This
encourages technologies which achieve the econdésgate in manufacturing and have the
added value created through networks. As a resudt) artifacts cost less and deliver more. In
addition, the appropriation of individualized teckogies would often be individual purchasing
decisions. Such decisions often can bypass theoedoriensions and negotiations associated
with joint purchasing decisions for household aqmpties or other shared technologies.

Individualized technologies would be incorporatechgart of the personal space of the
individual users. Technologies situated in the geat space would avoid the inevitable tensions
and negotiations associated with shared techndogihin shared spaces. It would be less likely
that one artifact situated within someone’s perkspace would affect another person, adversely
or otherwise. Even if there is tension, most ceuvould consider it an inappropriate intrusion
to intervene in another individual’s personal space

Furthermore, individualized technologies allow to@version process to be expressed as a
fashion experience. Indeed, there are as manyithdilized technologies as there are kinds of
individuals. Thus, the choice of color, preferen@splications, contacts, and links are as much
technology choices as fashion statements. Manyiegigroducts are marketed as fashionable,
such as the iPhone product line we explored eafliteg display of fashionable technologies in
turn makes it easier to market future producthiendame ecosystem. This dynamic is absent in
shared technologies, since the idea of a sharébfas harder to define.

Nevertheless, individualized technologies would lm®wvithout tension. On the one hand,
the pre-existence of individualized technologiesildallow future individualized technologies
to be slotted effortlessly into existing technolagutines. On the other hand, since we live as a
society of individuals and not individuals in istbten, the change in personal routines, even if
acceptable to the person involved, may be disragtvhe routines and meanings of others.
Again, the no-laptops classroom policy exempliBash challenges — the private uses of the
laptop disrupted the learning routines of fellowdsints. Even then, the rejection of
individualized routines in one context would nadeo the rejection of a technology in all
contexts. Rather, the problematic part of the rautwould be substituted with a different routine
that is less problematic. An individual user hasptete freedom to make that change.

Thus, the predominance of individualized techn@egiomes from their ability to magnify
value, avoid tensions, and amplify desirability. Bédieve that the individual is the ultimate
consumer, since the individual is the smallest ahihaking decisions, participating in routines,



and expressing social values. One can view pasesiication processes as the evolution of
technologies from being merely useful to being ats@aningful. Individualized technologies
would represent the next stage in this trajectioryyhich technologies evolve from being merely
meaningful to also being a part of who we are.

5.3. Identifying opportunities

Based on the resistance to Internet and individedltechnologies, we can predict several
areas with uncharted and significant opportuniiiesiew businesses and technologies.

First, we expect more technologies whose chieferabmes from domestication and
individualization. These technologies would be @aygd and presented as incomplete shells,
into which consumers can place their preferencdsantent. Instead of artifacts that anticipate
domestication, these technologies would be valuatlg with domestication. Examples include
Wikipedia, which would be worthless without consusactively participating in domestication
by writing new entries and expanding existing tepinother example is the iPhone App Store,
which would also be worthless without consumersting new applications.

Also, we expect the information indexing industymature and expand. The existing
Internet information infrastructure is still in itsfancy. We are only beginning to appreciate the
usefulness of a massive amount of descriptive imédion about the world. In the future, we
foresee information becoming a part of the worltjoh would be indexed, and thus made
accessible and useful. Current players in the imgusclude web search companies such as
Google and e-retail companies such as Amazon. Weukl be increasing data on niche
information beyond the domain expertise of establisinternet companies. Thus, we expect
room for new entrants focusing on highly specializelexes.

In addition, we expect more technologies dedicttetbmesticating other technologies. The
motivation is that technology artifacts of todayldhe future exist in networks and ecosystems.
Thus, artifacts that are left out have greatly distied value. Differences between artifact
designers would inevitably create barriers to thercommunication. Thus, there would be the
need for technologies that situate other technekwgiithin existing networks and ecosystems.
Examples include automobile navigation systemstimetwork text message relays, electronic
financial trading mechanisms, and the like. Thes@rnologies do not need to be visible to the
consumer, a property not seen in traditional ICTs.

Moreover, we expect the creation of an entire itrgua affordable utility computing.
Existing Internet technologies have reduced thé @bsommunicating information to close to
zero. However, due to infrastructure and econoimiitd, it is still impossible for consumers at
large to routinely process a large amount of infatran. There is ongoing and significant effort
to make it universally affordable and ubiquitoufdgsible to process large information datasets.
If this is achieved, then we could enter a worlgvimch a single researcher in domestication
could routinely and instantaneously extract ingdham, say, logs of Wikipedia access behavior



of all mobile phone users within a particular caynThe speed of knowledge production and
technology innovation in such a world would be emntely rapid.

Lastly, we expect a new industry in technology agenvices. Just has traditional human
skills have specialized, we expect technology skdlspecialize, even though people’s
technology proficiency as a whole would increaseti#e world of information technologies
steadily merge with the world of established tedbgies, we expect future information
technologies to become as diverse and specializéteavorld itself. All these technologies
would still be a part of the same network and saowsystem, but proficiency with technologies
associated with one profession would not trangtatgroficiency with technologies of a different
profession. Thus, just as we have lawyers, docémd ,accountants today to help us negotiate the
mechanics of law, medicine, and accounting, we edfoure technology agents to help us
negotiate different kinds of technology. It remaiode seen whether this new industry will
reflect today’s distinctions between different gssgions.

5.4. Anticipating challenges

Thus far in the paper, we have extended the docagisin framework to meet new-found
challenges, and applied the extended framewortdtentify Internet and individual technologies
as the predominant technologies of the future. Hewnea world saturated with Internet and
personalized technologies is not without its owallemges.

Legal and policy concerns would become more prontirferivate spaces risk being further
invaded as the Internet continues to increase iguity. It would become an increasingly serious
challenge to control data ownership and protesiapei property in a shared Internet
infrastructure. It would also be an increasinglfjficilt and profound question to draw the
public-private boundary online. We need to ansWwerkiey question of whether we need a new
“law of the Internet” or whether existing legal apalicy doctrines already suffice.

More importantly, social and moral challenges wquide problems for our very sense of
being in a society. The virtual and physical words superficially different, but both are
reflections of our society. As the virtual worldiggiprominence, asymmetrical information and
asymmetrical technology access can lead to seeer@aic and political imbalances. This
imbalance is a moral issue, since morality referthé ways in which human beings relate to
each other. Would the Internet be an egalitariguai space, in which all “netizens” are equal
regardless of race, gender, beliefs, and poliNistld the prejudices and biases of the physical
world migrate online? Or would information and teotogy introduce new kind of inequality,
creating a world where the less informed and the t®nnected face even fewer opportunities?

In a world filled with individual oriented Internetteractions, we may face a dilemma of
being ever closer while being ever further apamulll we retreat into our individual, segregated
technology enclosures? Would we surrender divesashtions to merge into an online mono-
culture? Would we see increasing gaps between ggoes, people, and communities of



different interests and beliefs? The challenge isririch an amplified sense of individuality with
an equally enhanced sense of morality, resportgibdommunity, and integration between
different cultures and beliefs of the world. Thws must not permit future technologies to
become completely detached from the physical woukdide the Internet, and we must create a
new sense of community beyond the individual. Qtie, for a different set of technologies
and consumers, we would be facing the failure ofiglete domestication yet again.

6. Final remarks

We can no longer view home appliances as the fotuimiovation. The Internet and the
individual would be the new engines that drive¢h@rgence of new artifacts and new routines,
and the new catalysts for technological and sa@tiahge. In the next stage of technological and
social innovation, the Internet would continue &tbe main medium, incorporating existing
networks such as radio, television, and phonesdRatized Internet related technologies would
also continue to be the main way to communicateiabpe, and participate in life.

We believe the study of technology consumption iecianology-driven consumer society is
equivalent to studying people’s values. Our expers in developing and applying a conceptual
framework have allowed us to distill several huraalues that are re-synthesized and re-
negotiated across technological change. Thesewalakide a desire to manage and control the
world to benefit the individual, a desire for commity interaction and a sense of belonging, and
a sense of satisfaction from expressing our indiiidy and our values. These values have
previously driven the adoption of televisions, cajiand other household appliances. The same
values, in turn, are increasing the prominencéefaersonalized Internet.

We have applied domestication as a research taidmine the manifold dynamics
between consumers and technologies. While nevaetsifand routines push the boundaries of
our sense of self and society, domestication esdhed new ideas remain relevant to human
values. Information and communication technologiesonly tools. When these tools fail to
balance of human beings with the technologies weter they will be abandoned like any other
tools that have ceased to be useful. Traditionalegaremain inseparable parts of what it means
to be a human being. Even when each technologyedealecision is entirely individual, each
person cannot and should not detach from the soaidarge.

Consequently, we believe that there is a needitblegechnology and business evolution
beyond just offering an explanation of the pasthf®logy and business practitioners also need
conceptual tools that go beyond the one-way unaiedstg of technology adoption.
Domestication is such a framework. Without it, wewd understand innovation as a rejection of
the past instead of a cyclic process that re-sgithehe past into an improved future. The
sensibilities we develop through the domesticagierspective would allow us to contribute to a
better world, a world where technologies enhangeeater sense of self and responsibility for
others, where technologies help us carry humaregsauerywhere.
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