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Fashion refers to the symbolic, aesthetic, and cultural meanings that objects carry, especially the ways in which people use objects to

express their taste, lifestyle, social status and belonging to a community. Importantly, fashion can drive unsustainable consumption of

digital technologies, as it can motivate the practice of discarding perfectly working devices in favor of newer ones without significant

gains in utility. As a starting point, this paper considers a compelling idea concerning fashion and sustainable HCI: rather than attempt

to thwart people’s propensity to want things for reasons of fashion or to exhort people not to engage in fashion-related practices, instead

utilize a deeper understanding of the complexities of fashion to design interactive technology products and services using dimensions of

fashion that are most compatible with sustainability. Our ultimate vision is to provide theoretical frameworks that allow human-centered

computing designers to use fashion as a positive force for sustainable design. Towards this end, this paper first draws on a breadth of

social theory to conceptualize fashion and its relationship to digital consumption and sustainability. Second, this paper presents a set

of interviews with consumers to provide a deeper understanding of the role fashion in everyday IT consumption practices. From these
interviews, we provide an inventory of design insights to serve as speculative design principles. We conclude by inviting designers and
HCI researchers to think differently about the role of fashion which, given enough thoughtfulness, may actually serve as a potential
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Introduction

Broadly defined, “fashion” refers to the symbolic, aesthetic,
and cultural meanings that objects carry, especially the ways in
which people use objects to express their taste, lifestyle, social
status and belonging to a community. We don’t ordinarily
think of fashion as a positive force for sustainable practices in
the design of products and services. One imagines that fashion
drives consumption and premature obsolescence at the expense
of efficient use of resources. At the same time, fashion exists in
various aspects of our lives and plays an essential role in shaping
consumption practices (Sassatelli, 2007). Also, fashion-oriented
design encourages ingenuity, imagination and innovation
(Walker, 2006), which are crucial elements in pushing forward
technological and social progress. In this paper, we ask a design
research question about whether it is possible to re-conceptualize
fashion so as to help designers make sustainable practices natural
and fashionable. In other words, is it possible to embrace fashion
as a fundamentally human predisposition in a way that is also in
harmony with the need to ensure a sustainable future?

To drill down into some of the specific questions underneath
this large area of inquiry we ask: How does the notion of
fashion affect consumption practices, especially with respect
to devices and energy-intensive services made especially with
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respect to information technology devices and serves that are
resource-intensive or use scarce materials? Is there a way to
embed fashion into design to facilitate and promote sustainable
practices, generally? Is there a way to incentivize businesses
and policymakers to create business models or policy so as to
target fashion demand for sustainable rather than unsustainable
consumption, especially the consumption of products and services
in which HCI and interaction design are implicated?

Our interests are in the arenas of fashion, sustainability,
and HCIL. Specifically, we are interested in understanding ultimate
particular acts within the everyday practices of individuals in
relation to the things they treasure. We are interested in multiple
levels of this relationship, including affect, form and function.
By ultimate particular acts, we refer to Nelson and Stolterman’s
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(2000) notion of design’s concern for the “ultimate particular”
rather than the general. Moreover, our goal is to imagine if and how
each ultimate particular act could become fashionable to a larger
community, as a means of promoting more sustainable practices.
We approach this goal by examining everyday consumption
practices in order to understand the complexity of fashion and
how fashion functions in everyday life; we do not focus on
fashion in the sense of quantitatively assessing the popularity of
current trends or understanding how marketers predict or control
fashion trends.

In the context of the everyday, “fashion” is much more
than what is called the fashion industry, which deals with apparel,
although that is a substantial part of the global economy (Black &
Eckert, 2009). It can also include categories such as luxury items,
cosmetics, bottled water, as well as aspects of furniture, housing,
and automobiles, for example, that are not strictly aimed at
satisfying actual physical needs but are aimed at social signaling.
Through interviews described in this paper, we begin to examine
the role of fashion in choosing personal electronic communication
devices. Given that fashion is a relatively new topic in HCI, we
also draw upon diverse fields such as sociology, anthropology,
cultural studies and social practice theory. This work provides
an initial background for interpreting our interviews and for our
efforts to conceptualize fashion and its relationship to digital
consumption and sustainability.

Yue Pan is a design researcher with an interest in fashion, sustainability, HCI
and design. She has recently graduated from Indiana University Bloomington
with a doctoral degree in School of Informatics HCI/d program. Her dissertation
addresses the role of fashion (not clothing) in affecting people’s consumption
attitudes and behaviors in their daily lives and provides mechanisms that allow
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in the context of HCI and interaction design. She has more than five years
experiences in conducting qualitative user research and is proficient in a variety
of user research methods and design methods. She will join Citrix as a design
researcher in the fall of 2014.

David Roedl is a PhD candidate of the Human-Computer Interaction Design
program in the School of Informatics and Computing at Indiana University. His
research involves studying the design of everyday technology and its effects on
culture and the environment. His current work explores creative cultures of DIY
repair and reuse and their potential to resist designed obsolescence. Previously,
he has studied and designed software for promoting residential energy efficiency.

Eli Blevis is an Associate Professor of Informatics in the Human-Computer
Interaction Design (HCI/d) program of the School of Informatics and Computing
at Indiana University, Bloomington, where he also directs the HCI/d program.
He is also a Visiting Professor at the Hong Kong Polytechnic School of Design.
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situated within the confluence of human-computer interaction as it owes to the
computing and cognitive and ethnographic sciences, and design as it owes to the
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learning.

John C. Thomas received his PhD in experimental psychology from the
University of Michigan and managed a research project at Harvard Medical
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The general program of study guiding this paper is the
hypothesis that fashion might be reconceptualized as a force
for sustainability, rather than unsustainability. This paper does
not fully resolve this hypothesis, as it is a topic that requires
longitudinal research and thought and design. The paper
narrows its scope by focusing on interviews and methods used
in socio-cultural studies to investigate three specific themes
that are soundly—but not completely—derived from literature,
interviews, and our intuitions about where to look first. These three
themes are: Newness versus patina; conspicuous consumption
versus functionality; and imitation versus personal style. These
themes run through our account of the literature and guide our
interpretations of the interview data.

Surveying Related Work

Considerable literature exists concerning sustainability in
HCI, beginning with Blevis (2007) and nicely summarized in a
bibliometric/genre study in DiSalvo, Sengers, & Brynjarsdottir
(2010). Here we present relevant existing literature in terms of five
areas for consideration: digital consumption and sustainability;
fashion in HCI; fashion and consumption in social theory; social

practice theory and fashion; and design, fashion, and sustainability.

On Digital Consumption & Sustainability

This paper adds to an existing body of research that addresses
practices related to the consumption of digital technology and
their implications for sustainability. Relevant prior studies
include: Hanks, Odom, Roedl, & Blevis (2008), which presents
a survey of millennial attitudes and behaviors; Huang & Truong
(2008) which reports on practices of mobile phone consumption;
Huh, Nam, & Sharma (2010), which studied reuse of PDAs;
Pierce & Paulos (2010), which studied practices of reacquisition
of domestic objects; and Wakkary & Tanenbaum (2009), which
studied the creative design-in-use of technology. Blevis et al.
(2007) present design criticism regarding issues of sustainability
and luxury, a notion that is related to fashion but more limited
in scope. All of these studies have contributed important insights
towards understanding existing patterns of digital consumption,
as well as revealing opportunities for designers to achieve more
sustainable outcomes, such as reuse.

Several prior works have focused on the goal of
extending the lifetime of digital technologies by strengthening
users’ emotional attachment (Blevis & Stolterman, 2007; Jung,
Bardzell, Blevis, Pierce, & Stolterman, 2011; Odom, Pierce,
Blevis & Stolterman, 2009). For example, Odom et al. (2009)
draw on Verbeek (2005) to examine the interplay of functionality,
symbolism, and material aesthetics in developing durable
human-product relationships. Whereas Verbeek and Odom et
al. tend to emphasize the importance of materiality in achieving
durability, our interest in fashion is more closely related to product
symbolic qualities, in particular the ways that products are used to
express identity and lifestyle. Odom et al. mention some positive
ways that objects act as symbols, such as representing sentimental
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value developed over time or values of personal identity, such
as self-sufficiency. Woodruff, Hasbrouck, and Augustin (2008)
discuss ways that environmentally-oriented individuals seek to
express their “green” identity through certain modifications to
their home and purchases of material possessions. Our interest
is to examine in depth the roles that symbolic qualities currently
play in consumption of digital technology, in order to imagine
ways that designers might positively leverage fashion in
promoting sustainability.

On Fashion in HCI

Fashion does exist in the HCI literature, especially in the context
of virtual worlds (Bardzell, Pace, & Terrell, 2010) and also as
a textiles- and sensors-oriented basis for embedding interactive
technologies as a material of interaction design (e.g., Quinn
(2010); Rosner and Ryokai (2009); Seymour (2008)). Recently,
there has been growing research on the relationship between
mobile technology and fashion (e.g., Fortunati (2005)). Based
on a survey study of mobile phone use by college students in
the United States and Japan, Katz and Sugiyama (2006) explore
the role of fashion and argue that teenagers use mobile phones
as fashion objects and as a means of personal expression. Such
social aspects of fashion have also been adopted and adapted
by designers to enhance mobile user experiences (Pawlowski,
2008). As a matter of strategy, mobile phone companies attempt
to take advantage of branding effects to make their products more
fashionable (Jang 2006). Researchers have also looked into online
fashion blogs and online fashion magazines with the purpose of
understanding the usage of mobile phones (Julin & Zhang, 2010).

A rich body of research is concerned with aesthetic aspects
of HCI (Bardzell, 2009; Hallnds & Redstrom, 2002; Petersen,
Hallnds, & Jacob, 2008; Quinn & Tran, 2010). Wilson argues
in her book, Adorned in Dreams (2003), that fashion is a form
of visual art that plays an important role in the evolution of the
aesthetics of styles. Kawamura has argued a similar point in her
book, Fashion-ology: An Introduction to Fashion Studies (2005),
noting that to a large extent our perception of beauty is shaped
by fashion. Juhlin and Zhang (2011) also argue that aesthetics as
visual expression is part of HCI. This research is related to fashion
in HCI, but is not specifically directly related to our concern for
how fashion is implicated in sustainable HCI.

Current research in sustainable HCI has started to take its
cues from other disciplines, as noted by Huang (2011). These
disciplines include politics and environmental psychology
(Froehlich, Findlater, & Landay 2010), behavioral psychology
in energy use (He, Greenberg, & Huang, 2010), social-economic
factors in home-energy consumption (Dillahunt & Mankoff, 2011;
Rodgers, Bartram, & Woodbury, 2010), interactive art targeted at
raising awareness of the possibility of sustainable consumption
and other environmental issues (Holmes, 2007), to name a few.
The issue of transdisciplinary thinking in HCI has also been taken
up by Blevis & Stolterman (2009).

In re-conceptualizing fashion in sustainable HCI, it is
also necessary to look outside of HCI to disciplines that have
already studied the impact of fashion on the marketplace and
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human behaviors. In the following section, we draw on theory
from sociology, anthropology, and cultural studies to enrich our
understanding of the influence of fashion on consumption.

On Fashion and Consumption in Social Theory

Fashion has been a research target in social science, cultural
studies and marketing research, aiming to understand the
cultural, personal, and social aspect of fashion in influencing
consumer behaviors, mostly in the context of clothing and apparel
accessories (Benjamin & Tiedemann, 1999; Simmel, 1957).
Earlier fashion theories focused on examining the trickle-down
process of fashion in the clothing industry, and considered fashion
as a desire for social inclusion and differentiation. This approach
has been presented in Bourdieu (1984), Simmel, (1957) and
Veblen (1994).

But there are also fashions in product styles other than
clothing; these include music, furniture, housing, automobiles
and, of particular importance here, in digital artifacts. Digital
technology and devices are traditionally associated with
functionality and utility of needs, whereas fashion deals more
with symbolic, aesthetic, and cultural meanings, as well as our
emotional needs as individual and social beings. According to
Kawamura (2005), “fashion is the non-material dimension of
modern culture” (p. 95), and it can be used as a conceptual tool
to understand the nature of the relationship that people have with
cultural objects. Modern and postmodern fashion theorists and
social scientists offer theoretical support for integrating notions
of aesthetics, creativity, identity and technology with respect to
fashion (Ahuvia 2005, Barnard 2002, Crane 2000, Fletcher 2008,
Kawamura 2005, Seymour 2008).

Table 1. “Techniques for Identity Construction and Social
Distinction through Objects” adapted from Sassatelli (2007).

Conspicuous

Patina Fashion ) Style
Consumption

Emphasis on Emphasis on Emphasis on Emphasis on

stability newness exclusivity originality

In her book, Consumer Culture: History, Theory, and
Politics, Sassatelli (2007) summarizes a variety of social theories
of consumption to help characterize the dynamics of fashion.
Sassatelli also presents several fashion-related concepts (shown
in Table 1) that are useful for understanding some of the qualities
typically signaled by fashionable goods, including newness,
exclusivity, and originality.

In what follows, we draw attention to three key themes
from the literature on social theory of fashion.

Key theme 1: Newness versus patina

An important part of the appeal of fashion derives from the allure
of newness. Summarizing McCracken (1990), Sassatelli (2007)
notes that this stands in contrast to societies in which wealth

113

is passed through families from generation to generation: “in
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traditional societies, the guiding principle in attributing value to
goods was the patina of time (that is the appearance that objects
gain through use over generations), in modernity it is fashion,
intended as the search for the new” (p. 65). Kawamura (2005)
quotes Barthes on how newness is institutionalized in fashion:

Fashion doubtless belongs to all the phenomena of neomania,
which probably appeared in our civilization with the birth of
capitalism: in an entirely institutional manner, the new is a
purchased value. But in our society, what is new in Fashion seems
to have a well-defined anthropological function, one which derives
from its ambiguity: simultaneously unpredictable and systematic,

regular, and unknown. (p. 6).

Thomas Frank (1997) has explained how businesses
capitalize on the appeal of newness by introducing regular product
changes. For example, he describes how car manufacturers in the
1940s and 1950s began releasing yearly models with slightly
updated appearance so that the previous models would appear
out of style. Similarly, Frank describes how the clothing industry
capitalized on the emergence of countercultural fashion in
menswear during the 1960s and 1970s by constantly introducing
wild changes in style. Media scholar Jonathan Sterne (2007)
argues that “the computer industry has applied the logic of
planned obsolescence to media hardware more thoroughly than
any other media industry before it” (p. 22). Sterne distinguishes
between stylistic and technological obsolescence, both of which
are planned by the computing industry. Moreover, he argues that,
based on the myth of Moore’s law, the computing industry has
equated technological obsolescence with progress. As a result,
consumers have come to accept and expect that computing devices
will become quickly obsolete: “The newness of new media is
sustained by people continually disposing of the equipment they
have in anticipation of something better. The hope is always
the next generation will work better, be more stable, be more
functional” (p. 23).

To return the words of Barthes (1967), changes in
technology are “simultaneously unpredictable and systematic,
regular, and unknown” (p. 300). Apple’s annual product launches
are a good example of this phenomena, as fans of Apple products
have come to expect to be surprised by new, innovative designs
each year. While the endless pursuit of newness may characterize
modern culture, Sassatelli (2007) notes that patina still has a place
in modern fashion, as evident in the cyclical popularity of vintage,
antique, and retro styles.

Key theme 2:
Conspicuous consumption versus functionality

According to Kawamura (2005), “Holbrook and Dixon (1985,
p- 110) define fashion as public consumption through which people
communicate to others the image they wish to project” (p. 94).
Veblen’s (1994) theory articulates how certain acts of conspicuous
consumption and conspicuous waste serve to communicate one’s
elevated social position. Sassatelli (2007) explains that, in this
way, “a costly object may be sought out precisely because of its
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high cost, because through displaying it, social actors can visibly
demonstrate what Veblen called ‘pecuniary strength’ (p. 66). In
addition to demonstrating wealth, Veblen argues that goods are
conspicuously consumed in order to associate oneself with a
life of leisure: “In this context, what is ‘good taste’ appears to
have been associated with displaying distance from work and
practicality, and thus whatever appeared to be too ‘economic’ was
seen as opposed to the ‘cultured’ (pp. 66-67). In Veblen’s view,
the cultivation of a refined aesthetic taste was a means to establish
one’s social position, and would require a preference for goods
that are the opposite of functional, practical, or economic.

Bourdieu (1984) also explores the notion of taste as a
marker of social boundaries. According to Kawamura (2005),
Bourdieu’s study of fashion practices finds that “the bourgeoisie
emphasize aesthetic value, while the working classes make a
realistic and functional use of clothing, and they want ‘value for
money’ and what will last” (p. 29). Whether or not it is strictly
class-based, some individuals have a preference for goods that are
functional and economic, and this preference is itself a “taste” that
marks a particular lifestyle and set of values.

Key theme 3: Imitation versus personal style

Drawing on Simmel (1957), Sassatelli (2007) states that the
phenomenon of fashion can be seen as driven by the need for
both social cohesion and differentiation: “In following fashion we
align ourselves with some people and differentiate ourselves from
others, but at the same time we enjoy expressing ourselves in a
common language that is widely understood” (p. 64). According
to Sassatelli, early theories of fashion, such as Simmel’s and
Veblen’s, emphasize the notion of emulation through social
hierarchy. In other words, new fashions originate from the rich
and powerful and are imitated by less privileged classes, who
aspire to improve their social standing. According to this view,
consumption is competitive in nature—people consume as a way
to distinguish themselves and others imitate in order to “keep up
with the Joneses.” Heath and Potter (2004) extend this reasoning
to propose that “consumer behavior increasingly acquires the
structure of an arms race” (p. 115). They argue that even those who
are not competitive eventually become compelled to follow suit:

Yet the competition is not limited to status seekers and social
climbers. People who are not particularly interested in outdoing
their neighbors, but who want to maintain a “respectable” living
standard, wind up having to spend more year after year. Their
consumption takes the form of “defensive consumption,” since
they are for the most part just trying to avoid humiliation. (p. 115)

While these arguments focus on issues of class and hierarchy,
other theories of consumption (e.g., Douglas & Isherwood, 1996;
McCracken, 1990) describe a more complex picture in which
fashion does more than signal social position. Consumers also
seek to express meanings of taste and identity through s#yle.
Kawamura (2005) argues that one’s fashion taste is influenced
by one’s historical, cultural, economic and social background.
Original styles develop within various groups and subcultures,
and even those styles of marginalized groups may eventually
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become popular fashion. The fashion industry, celebrities, media,
advertising, and branding also have influence is determining what
is fashionable. While consumers are clearly strongly influenced
by their social context, they also have a creative agency in
participating in fashion: “Consumption establishes itself as a
gratuitous and creative activity inasmuch as people reinterpret
and reorganize things they have bought according to a particular
style which they are continuously engaged in accomplishing”
(Sassatelli, 2007, p. 109).

We propose that these three themes of newness versus
patina, conspicuous consumption versus functionality, and
imitation versus personal style are particularly germane to
understanding the relationship between fashion and sustainability
in the context of HCI.

On Social Practice Theory and Fashion

Social practice theory, as articulated by Reckwitz (2002) is an
additional lens that we find useful in studying and conceptualizing
fashion. Reckwitz writes that practice theory, like other social
theories, is a “sensitizing framework” that “opens up a certain
way of seeing and analyzing social phenomena” (p. 259). Its unit
of analysis is practice, “a routinized type of behaviour which
consists of several elements, interconnected to one another”
(p- 249). In contrast to other social theories, practice theory “shifts
bodily movements, things, practical knowledge and routine to the
centre of its vocabulary” (p. 259).

This perspective has several fruitful implications for the
study of fashion. First, thinking of fashion as a set of practices
sensitizes us to the routine nature of fashion behaviors in everyday
life. For example, the routine of dressing oneself in the morning
is perhaps one of the most banal and yet important examples of
fashion-directed behavior. Importantly, routines include not just
bodily actions but also mental activities, as social practices “imply
certain routinized ways of understanding the world, of desiring
something” (Reckwitz, 2002, p. 251). From this perspective,
we can imagine that fashion-oriented desires, such as to acquire
specific goods and present oneself in specific ways, are to a large
extent routine and learned socially.

Second, practice theory helps to foreground the relationship
between bodies and things in fashion. Reckwitz (2002) writes
that “a social practice is the product of training the body in a
certain way: when we learn a practice, we learn to be bodies in a
certain way” (p. 251). Objects play an important role in shaping
practice in that “they enable and limit certain bodily and mental
activities” (p. 253). Thus Reckwitz concludes, “the stable relation
between agents (body/ minds) and things within certain practices
reproduces the social” (p. 253). This perspective sheds some light
on the way in which personal communication devices, such as cell
phones, have changed the socially understood meaning of digital
technology. When the practice of carrying cell phones emerged,
interactive devices suddenly became publicly visible extensions
of the body, similar to other fashion objects, such as clothing,
watches, bags, etc. This shift in body-object relationship created a
meaning change for interactive technology, a notion that Norman
and Verganti (2014) use to describe processes of innovation.
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Finally, while practice theory foregrounds collective
practices over individual motivations, individuality is still
conceptualized in an important way. Reckwitz (2002) writes:
“As there are diverse social practices and as every agent carries
out a multitude of different social practices, the individual is the
unique crossing point of practices, of bodily-mental routines”
(p. 256). Thus, while the styles and meanings of specific products
may be routine and socially learned, each individual creates a
unique style through her or his own particular combination of
fashion practices.

On Design, Fashion, and Sustainability

To our knowledge, there are relatively few sources that engage
directly with the relationships among design, fashion, and
sustainability. One noteworthy example is Walker (2006), who
describes both positive and negative effects of fashion-oriented
design. On the one hand, he encourages fashion because it
promotes vitality, creativity and originality in design; on the
other hand, he discourages fashion, given that sometimes it leads
to greedy, overutilization of resources and results in immense
environmental damage.

Given the positive and negative effects of fashion, a critical
challenge for interaction designers and researchers is to identify
productive strategies for embracing fashion in a way that
facilitates sustainable interaction design. In this research project,
our goal is to reach an initial understanding about the role of
fashion in choosing personal electronic devices. If we can better
understand how fashion affects these consumption practices,
perhaps we can use fashion as a positive force to alter behaviors
in the direction of sustainability.

Project Methodology

Our method of inquiry for this work is a design research method:
that is, we conduct informal interviews, we develop insights, and
we propose design speculations. The intent behind our process
was to conduct interviews as individual documentary-style case
studies, rather as groups or segments from which to generalize.
To do this, we collected interviews with 30 individuals ranging in
age from their twenties to their sixties. Sixteen study participants
were male and fourteen were female. Twenty-one participants
were graduate students, five were working in academic areas and
four were working for industry. The participant group was diverse
with respect to country of origin, but they were not recruited to be
geographically representative: three participants were from India,
13 from the Unites States, 12 from China and two were from Korea
(in future work, we hope to draw on a broader demographic).
Interviews were conducted at participants’ homes or in
public places. In the course of the interviews, participants were
asked to describe the kinds of digital devices they had been using,
and whether and how fashion impacted them in choosing these
devices. All interview questions were open-ended, and each
conversation was allowed to take a different course depending
on the will of each individual participant—that is, interviewers
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tried to remain as neutral as possible. However, the interviewers
did pose key questions during the interviews in order to get
comparative results, Key questions included:
1. digital devices that participants had acquired in the last
5 years;
2. factors that influenced participants in choosing their
digital devices;
3. awareness of energy consumption or recycling options
when purchasing devices;
4. their personal definition of fashion.

Because the interviews were open-ended, many participants
discussed items beyond digital devices, which provided both
contrasts and similarities between digital and non-digital things
in terms of fashion.

For data capture, all interviews were subject to audio
recording and field notes. In the data analysis process, all the field
notes and audio recordings were reviewed closely. Using Miles
and Huberman (1994) as guides to method, we read and re-read
the field notes to search for interesting patterns and themes. In
order to better organize and compare the results from different
interviewees, we used affinity diagramming to create categories
and used the resulting categories to form a hierarchy of ideas.
These systematic techniques notwithstanding, we still believe that
each individual interview stands on its own as a case study that
should not be reduced or generalized without caution.

Findings

In what follows, we discuss select cases from our interviews, each
of which illustrates how the dynamics of fashion are relevant to
the consumption of digital technology. We present these cases
grouped into the three themes discussed earlier in the Fashion and
Consumption in Social Theory section:

1. Newness versus patina

2. Conspicuous consumption versus functionality

3. Imitation versus personal style

In our discussion, we reflect on the implications of these

examples for sustainability and design.

1. Newness versus Patina

Some things we consume are short-lived fads—they are transient
and cool only for a moment. Other things we consume are enduring
and may in fact achieve an heirloom status that makes them last
for generations. In general, enduring things are likely to be more
sustainable and cause less environmental harm than short-lived
ones (Blevis, 2007; Hanks et al., 2008). In our interviews, we
found many examples of people preferring new things to old ones;
this is especially true of digital things.

Fashion is expressed as changing cell phones monthly

The pursuit of newness was exemplified by one interviewee, who
said that he liked to exchange his old cell phones for new ones
at a “third-party store” as frequently as once per month. Within
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two years, he had owned all of the colors of a particular model of
cell phone that were available, and he thought the change made
him look cool among his friends. In this example, the participant
was able to constantly change his device’s appearance—although
not its functionality—in a relatively sustainable manner by
exchanging them rather than purchasing new and disposing
of the old.

A Motorola phone is as iconic in the digital world as
LV is in the luxury goods world

In other cases, however, the pursuit of the newest style was not
nearly as successful or satisfying. One interviewee stated:

When the Motorola K1m first came out in 2006, I purchased one
right away. I know how my friends were jealous of me at that time
because they see how fashionable I am. In the digital world, K1m
was like Louis Vuitton... But no one uses it nowadays, and it has
been in my storage for quite a while.

This comment suggests that the participant, when
purchasing the K1m, had hoped to purchase an enduring object.
However, the emergence of radically new phone functionality and
design, such as the first iPhone released the following summer,
made her phone appear outmoded much earlier than she had
expected. The participant commented that now, several years later,
the phone is essentially worthless and just waiting to be thrown
away. What is interesting is that this participant saw the phone as
a fashion object (Figure 1) on par with a Louis Vuitton bag, with

appeal and prestige value far beyond functionality. This suggests

| s
Figure 1. Top: Motorola K1m phone, an example of a faddish
product as reported by one interviewee. Bottom: Image of a
Louis Vuitton Bag, an iconic fashion product.
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that consumers may be receptive to the idea of endowing some
digital objects with enduring fashion status. This also suggests
that designers could take such receptivity into account and design
for the sustainability that accrues from making things last longer.

Fashion can include old, vintage, and/or antique styles

Fashion can be cyclical in nature, allowing old or even obsolete
things to become fashionable again. For example, one interviewee
showed us old musical instruments he kept in his basement. Some
of the instruments dated back to the late 1970s. He believed that
old things, especially music and its associated gadgets, can have
long-lasting value and the potential to become fashionable in the
near future. He stated:

1 like to collect old stuff. I like to pick them up from flea markets,
thrift stores, garage sales...Because in a lot of stuff you see
potential, especially ancient stuff. A lot of people see old stuff
as junk, and therefore they just cast it aside, which is fine. But
honestly I would rather use things in the trash instead of going to
buy what Apple has because we need to use what’s in the trash.

Another interviewee collected old metal pieces for use in
craft that he produces for sale. Most of the metal was used to
make candle sets. He finds satisfaction in producing new value
and reducing waste through reuse.

You know now there is so much metal that is thrown away, and
there is still so much value in them. For metal, it is strong—you
can use and reuse it. You add value to it by cutting, melting and
combining pieces together.

Still other interviewees offered that they collect other old
things, such as vinyl records and old audio equipment (Figure 2).
Some stated that many people within their social circles had the
same taste and were doing the same thing.

In considering the theme of newness versus patina, our
interviews suggest a pattern that can be expressed as two pairs
of semantic differentials: from old to new and from enduring to
short-lived. In Table 2, we chart some of the objects described
by study participants according to these dimensions. Although
what is plotted in this table is only a sample of what was shared
with us, what is interesting is that objects in the new/enduring
position did not include anything digital. In fact, we found it hard
to think of instances even outside of our interviews that are both
new and enduring and digital. This suggests that creating things
that are new, enduring and digital is an opportunity space for
sustainable design.

One real-world example of something designed to be new,
enduring and digital is the Ricoh GXR system, which is a digital
camera system that has interchangeable modules for both sensors
and lenses. The system is designed to allow the use of old lenses
(as old as 80 years or so) with a modern sensor, and to upgrade
the sensor as sensor technology develops without discarding the
control elements of the camera or the lenses. The choice of lens and
sensor combinations also affords the ability to make the camera
either smaller and lighter with lower image quality, or larger and
heavier with higher image quality. In contrast to the Ricoh camera
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example are modular computers that, to our knowledge, have
been less forthcoming. This point has been made elsewhere in
HCI literature on sustainability, but we should continue to make
the point until such time as designers consider introducing designs
like the GXR in more digital domains. The Ricoh GXR won an
HKC design award (Figure 3), but has failed to achieve much
traction in the marketplace, as it has been supplanted by another
Ricoh product, the GR.

2. Conspicuous Consumption versus Functionality

In design, the term formal is oftentimes used to refer to the
elements of the physical form of a thing. This can be confusing
for some computer science-oriented HCI practitioners, for whom
the term “formal” typically refers to notions of rigor. To avoid the
confusion, we use the term aesthetically-formal and use functional
to refer to the functional elements of a thing. In the late 19" and
early 20" century, technology devices have mostly been designed
and marketed in terms of functional elements more than in terms of

Figure 2. Old vinyl records and audio equipment,
from the interview.

Table 2. A position map of user objects using two pairs of
semantic differentials from the study: from new to old and
from enduring to short-lived.

Enduring

Vintage chronograph watch Opportunity space
Old New
Collection of cell phone
models in all available colors

Designer netbook

Short-lived

Figure 3. The Ricoh GXR wins a design award.
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aesthetically-formal ones. However, for the past few years, there
may be a trend towards more emphasis on aesthetically-formal
elements playing a large role in product differentiation.

Fashion is expressed
as the aesthetic value of digital devices

One interviewee—who has a computer science background—stated:

I still remember the days when computer hardware was updated
with crazy numbers like 128MB RAM, 256MB RAM, 528MB...
Nowadays, it’s like we have 4GB RAM, so what? I really can’t
tell how it makes it different when people are most likely to care
about surfing the Internet, listening to music and watching video.
This means that function has become irrelevant because they are all
the same. It is form and aesthetic that people consider more when
purchasing digital gadgets.

This comment suggests that the computing power that once
differentiated one interactive device from another is no longer as
significant a factor in determining purchasing behaviors, and is
no more significant than the aesthetically-formal look and feel of
devices. This circumstance is an opportunity to consider fashion
as an important element of the design of digital devices.

Fashion entails aesthetic values
that can compete with functionality

As one interviewee suggested, preferences for either functionality
or conspicuous aesthetics are manifest in individuals’
technology choices:

I remember my friend once told me that she purchased two
netbooks last year. One was for her mom, which was an HP Mini
Vivienne Tam netbook; and one for herself, which was an Asus
Eee PC. She told me that she thought the netbook was very weak
and overpriced, and she bought it just because her mother liked the
design of it. She believed that her PC was the ‘best’ for its value

and it can be upgraded easily.

These two different choices of PC reflect different senses
of fashion (Figure 4). The Vivienne Tam signifies a distance
from the use of a computer for work purposes. The Asus EE PC,
symbolizes for its owner the importance of maximizing value in
terms of functionality and practicality.

p AT

Figure 4.“Left: HP

N

Mini Vi\nenne am Netboo
Attribution-ShareAlike accessed @ 2015.03.02)
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k. (Image source: Takayoshi
Nishidi, www.flickr.com under creative commons license: Attribution-ShareAlike
accessed @ 2015.03.02) Right: Asus Eee PC. (Image source: Phisit
Siprasatthong, www.flickr.com under creative commons license:

In the example of the HP Mini Vivienne Tam netbook,
we note with interest that the participant believes that one of the
machines—the less designed one—is more upgradeable than the
other. This is not true in this particular case, but may owe to other
experiences in the marketplace in which it is true (i.e., certain
original MP3 players were famously not upgradable). The point
here is that, in the interviewee’s mind, fashion in terms of the
aesthetically-formal elements and functionality both play a role,
depending on context of use. This circumstance is an opportunity
for designers to use fashion positively to promote things that are
truly upgradeable and made of durable materials combined with
thoughtful aesthetics, so as to produce potentially more enduring
and sustainable products as a result.

Fashion is expressed as luxury branding

Many of the people we interviewed associated fashion with
luxury brands or with high profile events like Paris Fashion
Week, for example. One participant stated that high-end luxury
goods may last longer than other goods and that people who have
enough money to purchase them are more willing to do so, not
only because the goods are made of high quality materials and
design, but also because these goods maintain their status of top
fashion. She stated:

Like Rolex or Tiffany, these are statements of luxury good and they
keep long. They represent the top of fashion and never get out of
date. I would rather spend that amount of money on a piece like that

than a cheap product that gets easily broken or becomes outdated.

The notions of luxury fashion and conspicuous consumption
come together in the example of an interviewee who mentioned
that his wife purchased a Louis Vuitton iPad case last year
(Figure 5). He stated that she thought it to be the most luxurious
accessory for the most desirable gadget of the year. He said that
his wife fell in love with the case, which is just a simple sleeve
on which has been printed the Louis Vuitton signature monogram.
They purchased the case without hesitation, even though the cost
was nearly as much as the device it was intended to house. More
surprisingly, the participant said that when they bought the case,
they didn’t even have an iPad! They stated that they purchased the
iPad to fit the case, rather than the case to fit the iPad.

Figure 5. Louis Vuitton iPad case.
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The interviewee’s desire to own the “most luxurious
accessory for the most desirable gadget of the year” even before
she actually owned the gadget is clearly an act that demonstrates
a lack of concern for practicality or functionality. This is even
further supported by the fact that the iPad was conceived of as
an accessory to the case. Clearly, in this example, the device is
valued more for what it signifies than what it does.

Fashion can drive sustainable consumption practices

Fashion does not necessarily entail the purchase of luxury or
highly-branded products. Fashion may also be used to prompt
purchases that are specifically identified as being more sustainable.
One interviewee, for example, offered that a hybrid car is a good
example of embedding fashion into design specifically for the
environmental effects of saving energy. He stated:

A few years ago, few people have hybrid car, so when someone
had one, it’s big news to others. He became famous. And other
people wanted to buy one, since it is represented as fashion... I
was thinking of buying a new one, not only because it’s a fashion,

but also because it saves energy and [is] good for the environment.

While others have noted that high quality is oftentimes
a feature of enduring things (Blevis, 2007), another feature that
drives people to purchase and maintain a product for a longer
period of time is style. Style and quality have always played a
role in luxury, but may also have an important role to play in
the economy of longevity and so should be taken into account
in re-conceptualizing fashion as a catalyst to sustainable design
in HCL

3. Imitation versus Personal Style
Fashion is implicated in social inclusion

Rare things may be fashionable because they are rare, and popular
things may be fashionable because they are popular. Nonetheless,
liking something because it is rare or liking something because it
is popular are both notions of fashion. Some examples from the
interviews illustrate how fashion practices are adopted through a
desire to fit in or keep up with the group. One interviewee stated:

I have my HP for four years and it still works fine with me. But
I got my new Macbook after I went to graduate school. Because
everyone else around me has one and I feel like I (am) behind the

trend and kinda being disconnected if I don’t have that.

For this individual, the fear of feeling isolated prompted
him to purchase a new computer even though his other computer
was still working perfectly.

Seventeen of the interviewees identified the Apple iPhone
as a fashion object in response to a question asking for an example
product that was both digital and fashionable. All seventeen
ascribed the fashion value of the iPhone to its popularity. Among
our participants, only two didn’t own an iPhone. One participant
mentioned several times that:
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I heard too much from my friends or people around me talking about
the iPhone that I was almost forced to buy one...I feel like I am

behind the trend and kind of being disconnected if I don’t have it.
A younger interviewee stated:

All of my friends around me have an iPhone, and I really don’t want

to carry a Blackberry, which makes me feel I look weird and outdated.

Again, the mass adoption of the iPhone within these
participants’ peer groups has made them feel isolated unless
they buy one. While there is nothing wrong with the popularity
and social impact of the iPhone, looking back at the now six
generations of iPhones and more than ten generations of iPods, it
becomes very clear that there are environmentally unsustainable
consequences. A computing device company’s continuous
re-invention of its own products may lead to the disposal of
physical computing devices long before the end of their useful
service life.

People of different ages may have different responses to
exterior influences. For instance, in the fashion world of clothing,
teenagers are more likely to take suggestions from their friends
and to pursue the same style as people they admire, such as a pop
star or a celebrity Adults, however, may tend to develop their own
style of dress or may desire to conform so as to look professional,
especially during working hours. The consumption of the
digital world seems to follow the same trend. In our interviews,
participants in their twenties (mostly students), who tended to
have more time and less money but were exposed to technology
more frequently than people in their fifties or sixties, seemed more
subject to interpersonal influences.

Fashion is a form of personal identity

The notion that one’s personal style is related to identity was
mentioned by one interviewee, who was in his forties. He stated:

I consider myself a person with my own taste. I decide what I wear
and what I use.... Although everyone around has an iPhone or stuff
like that, I don’t, I just don’t fall in the Apple trap...I know exactly

what I need and Android can give me all these, that’s why I have it.

Similarly, a second interviewee—this one in her
thirties—stated:

People in my age will not pursue fashion or trend blindly, like keep
buying new style of shoes or handbags each year. We have our own
taste and choice of consumption. Most of the things I buy are based

on my family’s needs...

These quotes indicate that older people may see their
purchase choices as reflecting a more socially-independent
identity. Specifically, they may believe that they develop their
own fashion sense in consumption of both clothing and digital
devices; they may believe, too, that they are more immune to
social pressure than are younger people; and they may believe
that they make purchase decisions based on what they need and
like, rather than what other people wear or use.
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their
were understood in terms of a personal sense of taste or style.
Importantly, personal taste was thought of with pride as being in
opposition to the dominant trends of mass culture. Frank (1997)
has discussed the ways in which advertising, beginning especially
in the 1960s and 1970s, has capitalized on consumers’ desire to act

For these individuals, consumption practices

in opposition to the masses and to express themselves as unique
individuals. Frank critically points out that the myth of rebellious
individuals has been employed as a strategy for accelerated
consumption. However, it does seem from these interview
excerpts that one’s sense of personal taste can be oriented around
a more practical and resourceful form of consumption. Also, the
extent to which objects can come to resonate with ones’ values
and personal identity may be a cause that inspires one to invest
in long-term care and maintenance of possessions, rather always
rushing out to buy the latest style.

Fashion can entail rarity and uniqueness

Also in evidence in our interviews, consumers may have an
intrinsic desire to own and treasure things that are rare and
limited. This is true in both the digital world and in the clothing
industry. They may also feel social pressure to own things that
everyone else has, especially in the digital domain. Both rarity
and popularity are factors that can be taken into account in
re-conceptualizing fashion as a catalyst to sustainability in HCI
and design.

As an example, one participant pointed out the smart phone
cover given to her by one of her best friends. She thought it was
special because this cover was one of only five in the world.
She stated:

I treasure my iPhone even more after I got this case from my friend.
I feel the [iPhone] becomes very unique and special at this point, and
I feel proud of having this since there are only five of them in the
world... I don’t want to change my phone [to iPhone 4] because this
case only fits iPhone 3, and I would love to keep it as long as I can.

In this example, the rarity and uniqueness of the case
endows it with personal value and pride. Here the novelty of
the external aesthetic decoration actually prompts the owner to
maintain the device longer, even though the functional technology
has been made obsolete by a newer model. This is a provocative
and unexpected instance where fashion actually works to slow
down, rather than accelerate, consumption.

Proposed Design Implications
and Inventory of Insights

In the preceding section, we organized and presented our interview
case studies using three themes—mnewness versus patina;
conspicuous consumption versus functionality; and imitation
versus personal style. While these themes provided a useful,
neutral classification scheme for our insights, they also serve
as productive dimensions to better apply fashion to the practice
of interaction design. In this section, we present five additional
design implications, inspired and solicited from interview
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studies and equally intended to link fashion and sustainability.
These suggest design opportunities for using fashion in HCI and
sustainable HCI.

1. Use Fashion as Aesthetic Form to Enhance
Enduring Value

With the development and advancement of technology, it has
become harder for designers and manufacturers to differentiate
their devices and online services based on features and functions.
As a result, style as a matter of fashion becomes a viable means
of product differentiation, both in terms of meeting consumer
demand, as well as in terms of the design and implementation
goals of manufacturers. Recall the interview participant who
collected all colors of his cell phone or the participant who cared
deeply about the Vivienne Tam designer-labeled netbook. From
these examples, it is clear that the aesthetics of form are at least
as important as function in designing digital materials. Stated
succinctly by one interviewee, “It is form and aesthetics that
people consider more when purchasing digital gadgets.”

What is the potential role for fashion, as the focus of
differentiation moves from function to aesthetics of form? On the
one hand, constant changes of form can lead to rapid obsolescence
of digital designs, as it does in the design of other industrial
objects such as vehicles, clothing and so forth. On the other hand,
emphasis on form can lead to the construction of more highly
valued and durable materiality if it is done right. For example,
the mechanical watches cited by one interviewee are heirloom
objects, even though they are functionally not as accurate as
watches with quartz movements. Here enduring fashion is a
matter of brand, material choices and provenance and many other
factors that can make an object last in perceived value beyond its
technological obsolescence.

2. Use Fashion’s Recurring Cycles
to Extend Longevity

Some consumers are driven to pursue fashion and follow trends
in order to keep up with social change. In our interviews, we
heard that, for some people, to not follow a trend sometimes
means feeling out of date and even being disconnected from other
people. Recall the participant who felt she was almost forced to
buy an iPhone to avoid feeling disconnected from her friends.
From this example, we can see how fashion can function as a
powerful social pressure to conform. As a result, many people try
to keep up with changing social trends by updating or purchasing
new things, such as new clothes, fancy bags, new cars, new
entertainment devices, new laptops, new cell phones, and so on.

However, other findings from the interviews indicate that
fashion cycles can turn old interactive products into fashionable
items again. For example, the old digital artifacts cited by some
interviewees—such as the old music instruments and the old
mechanical watches—are heirloom objects, even though they do
not offer the high tech functions that new ones can provide. Here,
old-fashioned and antique styling make an object desirable again,
and thus more enduring in appeal and value.
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A broader example of this idea is the practice among
many people—as evidenced by online sites such as Etsy and
eBay—of seeking out old things as even more treasured than
new ones. These sites show that vintage artifacts can even hold
investment potential, in that they may appreciate over time. The
reader can verify this with quick queries on eBay to see that, for
example, vintage or old teapots sell for many times more than new
ones. This sort of practice ascribes economic value to age, rarity,
or provenance, rather than to new materials and artifacts.

3. Use Fashion as a Symbol of Personal Identity
to Promote Attachment

Examples from our interviews and from the related literature
indicate that what constitutes fashion is very personal and
diverse, and what is fashionable to one person may not appeal to
others. Even more subjectively, fashion may act as a symbol of
self-identity that can serve as a representation of one’s personality
and of one’s most deeply felt yearning.

As we learned from both the interviewee who collected
old vinyl records and old music instruments and the interviewee
who collected and repurposed old metal pieces, fashion allows
individuals to develop a sense of personal and unique values in the
object itself that is independent of price, quality or materials. This
idea of style has been discussed in the Related Work section and
noted that people can endue objects with special meanings and
values that are different from others, and so express their aesthetic
sensibilities and personal identities. For example, recall that one
interviewee stated: I feel [the iPhone] becomes very unique and
special at this point, and I feel proud of having this since there are
only five of them in the world.” For her, fashion has a profoundly
personal identity that is inherent to that particular object, which
enables her to form a deeper connection with the object and, in
turn, prevent the object from being thrown away.

From this it seems reasonable to draw a further design
speculation: designs that go beyond the utilitarian and functional
level to achieve self-identification and self-representation can
inspire deeper levels of attachment and care. Thus, design
that allows users to cultivate a unique sense of style through
personalization or the expression of values can be a critical
design strategy.

4. Use Fashion to Promote Sustainable Practices

Learning from the effects of interpersonal and intrapersonal
motivations, fashion may function as social pressure, in effect
forcing people to own things that everyone else has. It can
be particularly compelling in digital domains to adopt new
technologies or new devices. This may lead to premature
obsolescence of otherwise adequate technologies or devices, or
this could lead to the adoption of newer, cleaner technologies.
Therefore, as designers interested in fashion and sustainability,
it may be important to recognize the power of using fashion as a
positive social force to change attitudes in the long run.
Tomlinson (2008) proposed that designers should try to find
ways to direct conspicuous consumption toward more sustainable
ends. The possibility of making sustainability into popular fashion
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is also present in comments from our interviewees. Recall that one
participant said, “All of my friends around me have an iPhone, and
I really don’t want to carry a Blackberry, which makes me look
weird and outdated.” This comment illustrates that social pressure
to adopt new technologies is sometimes compelling and may lead
to premature retirement of adequate technologies. However, it
can also lead to the adoption of newer, cleaner technologies, as
illustrated by another participant’s quote: “A few years ago, few
people had a hybrid car, so when someone got one, it’s big news to
others. He became famous.” The actual environmental effects of
replacing older, less clean technologies with newer, cleaner ones
is a complex equation—selling an existing vehicle to buy a hybrid
car may or may not be environmentally sensible depending on the
individual factors. Nonetheless, the social forces in play are what
should be noted as an input to any design decision that targets the
role of fashion in sustainability.

As an example outside of our interviews, consider that
nowadays one sometimes hears arguments that attending to
environmental issues may come at the expense of business
opportunities. This was once argued about the economic effects of
discouraging smoking and, although it took a long time, smoking is
now less popular in many countries as a matter of both fashion and
public health. One might note that tobacco companies still exist and
have adapted by finding markets in other countries. While this is a
serious issue in and of itself, the point is that it was once difficult
to imagine that smoking could become unpopular in high-volume
markets, and yet it did. Similarly, as designers interested in fashion
and sustainability, it may be important to recognize the power of
linking fashion to issues of public health and the environment in
order to change attitudes over the long term.

Conclusion and Future Work

To better understand the potential role of fashion in HCI
design, we conducted 30 interviews with individuals of varying
backgrounds to learn how fashion influences their consumption
decisions, especially consumption of digital things. Based on these
interviews, we created an inventory of factors to better understand
the role of fashion in consumption attitudes and behaviors. We
also introduced several additional design speculations, as well
as possible future directions, for researching and designing with
fashion to promote sustainability.

Our findings have convinced us of the potential value of
studying fashion in relation to sustainability. So, what can we
do next?

First, we see it as necessary for the field to explicitly
recognize fashion-oriented research as a significant part of
Sustainable Interaction Design. Adopting a term, such as fashion
thinking in SID, can be a useful way to promote fashion thinking as
a lens or perspective on sustainability and HCI, as a complement
to the many other perspectives our field already embraces.

Second, we are convinced that it is possible to utilize
the visual and aesthetics competencies of fashion to enhance
a digital product’s enduring value. Our findings indicate that
fashion is a factor in the differentiation of digital products, both
in terms of consumer demand and the design and implementation
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goals of manufacturers. It is possible and informative to use
fashion as a driver of brand, material choices, styles and many
other factors to make an object’s value last long beyond its
conventional obsolescence.

Third, it is possible to use fashion as a way of thinking to
inform sustainable design. Our interviews show that fashion is
implicated in personal identity and helps people to express their
personal tastes, personalities and lifestyles. Similarly, fashion
also endues product owners with a profound identity that enables
them to form a deeper connection with objects. For example,
one interviewee cherished her iPhone more after she received
the limited-edition iPhone case. Of course, the goals for using
fashion as a lens in sustainable interaction design can differ. They
can support aspects related to personal identity (such as cultural
or contextual aspects), as well as persuasive purposes (such as
deeper attachment, care, longevity of use). For the HCI designer,
developing a sensibility about the power of fashion can help
make sustainable design intentions and choices more visible, and
therefore more convincing and considerate.

Considering the power of fashion and its implications,
there are many possible directions that fashion-oriented research
can take in our field. However, there remain basic research needs
that require a response:

* Even though our work shows that existing theory provides a
good foundation for understanding the potential role of fashion
in sustainable design, more research is needed to reach a
concrete and comprehensive definition of fashion that is suitable
and usable for the Sustainable Interaction Design context.

* There is a need for more empirical research with the aim
to find out how fashion already influences Sustainable
Interaction Design.

¢ There is a need for more critical examinations of
the consequences that fashion has on the design of
sustainability-related products and services in relation to the
individual user, organizational goals and the common good.

* More research is needed to identify possible ways of including
fashion thinking in Sustainable HCI research and practice.

This paper aims to fulfill the need for contextualizing and
interpreting the complexity of fashion within the HCI domain.
The related work, fashion factors, and design speculations above
are the first output of this work. We hope to collect many more
interviews and to refine and introduce more design insights and
implications that can prompt the use of fashion as a force for
sustainable design. Moreover, we hope that this topic of this paper
isnot in and of itself a fad. That is, we hope that the idea of looking
closely at individuals, understanding individual motivations in
terms of fashion, and generating design implications that enable
sustainable design can be an ongoing genre of contribution
to HCI—one to which others can contribute and to which we
ourselves can continue to contribute.
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