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Abstract 
In this paper we discuss the tension between feminist 
concerns and usability in smart closet design. 
Infrastructures and artifacts can be designed in 
gendered ways, and can influence users’ conceptions of 
gender. Smart closets offer a unique design opportunity 
that can combine technology and gender and identity 
construction with feminist design goals. However, these 
opportunities come with the risk of reinforcing 
traditional gender roles and identities in the search for 
usability.  
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Introduction 
Ubiquitous computing is increasingly capturing the 
attention of popular culture, as well as designers and 
researchers. Smart closets, which use technology to 
manage clothing selection and wardrobe maintenance, 
offer a unique opportunity for designers interested in 
combining feminist design qualities and technologies. 
Not only do people use closets to contribute to the 
development of their gender identities [14], but the 
design of smart closets provides an opportunity to 
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create a technology that supports both femininity and 
technological skill. However, this opportunity also 
presents a design difficulty: how do we create 
technologies that balance feminist ideals and the 
usability of a system? 

Gender and Infrastructure 
There are multiple ways gender interacts with 
technologies, arguably because there are multiple types 
of gender. Harding discusses three understandings of 
gender: individual gender concerns the gender self-
identification of a single person, gender structure refers 
to the division of labor between genders, and gender 
symbolism describes the association of gender with 
characteristics other than the individual or the division 
or labor [8]. While we each have our own gender 
identity, gender structure and gender symbolism act as 
normative influences on the way we understand 
gender. Further, what is considered masculine or 
feminine is constructed socially and culturally [4]. So 
we live in a society where gender is influenced by many 
factors, including infrastructure, artifacts, and 
technologies. 

Star discussed how infrastructure “is part of the 
balance of action, tools, and the built environment 
[15].” One key element in the way Star defines 
infrastructure is that it “becomes visible upon 
breakdown;” it is invisible until it does not work [15]. 
When this failure occurs, users must perform 
articulation work to complete the process they began 
[15]. Here we will propose that infrastructure can be 
gendered symbolically like other technologies, though 
again this is something we will likely not notice until it 
breaks down. 

Understanding gender symbolism is critical to 
understanding gendering infrastructure. Berg and Lie 
argue that “artifacts do have gender and gender politics 
in the sense that they are designed and used in 
gendered contexts” [2]. This works in conjunction with 
Harding’s symbolic gender – artifacts (devices, 
technologies, and physical items) are situated in a 
gender environment, and can contribute to the change 
of the understandings of masculinity and femininity [2].  
“To us, the study of technical artifacts is important 
because, as social constructs, artifacts are reservoirs of 
information on socio-cultural patterns but also on 
possibilities for change within these patterns [2].”  As 
we socially construct the values around technology, we 
ascribe gender traits onto it.  

This also happens as part of the design process. While 
undoubtedly some of this is unintentional, there are 
also explicit examples of gendering of technologies and 
interactions. In her study of electric shavers, Ellen van 
Oost discusses the purposeful development of electric 
shavers by the Philips company [17]. As women began 
to reveal more of their bodies with changes in fashion, 
they also began to remove more hair from their bodies.  
Van Oost argues manufactures of electric shavers 
socially constructed a need to for women to shave to 
increase their profit margin, creating shaving 
implements specifically designed for women and 
released as early as the 1910s [17]. This market 
developed, and later models of women’s shavers were 
specifically designed to be associated with “cosmetics 
and body care and not with technology,” through 
elements like color and shape, in addition to marketing 
strategies [17]. Design then is intrinsically linked to the 
symbolic gendering of objects.  
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As designers, we can attempt to socially construct 
technologies symbolic gender; however, while doing so 
we must be mindful of binary gender [4]. Judith Butler 
argues that gender roles are treated in a binary manner 
and that sexualities are linked to physical bodies; these 
strict interpretations are insufficient for the complex 
gender identities that actually exist [4]. Infrastructure 
can function in concert or in opposition to a person’s 
individual gender, and infrastructures and artifacts can 
have a gendered quality. We argue that systems of all 
kinds can contribute to the construction of gender, and 
can disrupt or damage a user when he or she must 
perform articulation work regarding their gender. 
Technology designers are faced with the difficult task of 
addressing the way their designs interact with their 
users in light of the interplay between gender and 
technology.  

Gender and HCI 
Returning to our hypothesis that infrastructure can be 
gendered, Mainwaring, Chang, and Anderson suggest 
that there is great potential to design ubicomp 
infrastructures that empower users through systems 
that nurture the development and use of human skills, 
engagement, and creativity [9]. Taking advantage of 
this opportunity requires a careful approach to 
interaction design that must compete with the difficulty 
of recognizing and analyzing these structures and their 
failures; there is “potential not only to create gaps and 
mismatches, but to fill them as well” [9]. Turning to 
smart closets, prior work suggests that clothing 
practices are integrated into social structures of 
nurturing and support [6, 7, 11, 18]. If infrastructure is 
deeply enmeshed in caretaking practices, and if 
domestic caretaking practices using ubiquitous 
computing are highly gendered [13], then we need to 

consider the relationship of gender and infrastructure 
with regards to ubicomp.  

When considering interaction design, it is beneficial to 
remember the environment described above. 
Infrastructure, artifacts, and technologies can influence 
individual gender, but can also be symbolically 
gendered themselves. When we develop these objects, 
we have an opportunity, but also a responsibility. As 
Mainwaring, Chang, and Anderson highlight, we can 
use technologies to support a variety of users and allow 
them to exercise their skills and creativity, but we need 
to be careful to avoid instantiating gender roles or 
identities in our interaction designs [9].  

There are important concerns when designing smart 
closet technologies. If a smart closet includes 
designated clothing categories (for example, pants, 
shirts, skirts, etc.), and those categories are linked (or 
not) to a specific gender, there is potential to disrupt a 
user’s gender identity by forcing articulation work. Take 
for instance the frequent counter-cultural fashion trend 
of the male skirt [3], which has most recently 
resurfaced as the utili-kilt [16]. How would the smart 
closet infrastructure address this issue? If a man with a 
normative gender identity is given the option to input 
his collection of skirts, the technology has lower 
usability in strict usability terms, as task-time increases 
due to irrelevant (for him) menu items. On the other 
hand, if male users are not provided an opportunity to 
do, so this hampers the formation of both alternative 
fashion identities and individual gender identities.  

There is a tension between supporting usability and 
avoiding reinforcing traditional gender roles and 
heternormativity. To continue our example, Western 
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culture suggests that skirts are worn by women and 
girls [5, 10]. In a heteronomative society, where 
gender and sexuality are linked, there is a challenge to 
the gender identity of a man who wears a skirt, 
drawing sexual norms into question even in straight 
men, which is part of which makes counter culture 
fashion trends so engaging. Without careful 
consideration, a smart closet design could implicitly 
legitimize heteronormativity by instantiating gender 
norms in the infrastructure of the technology. On the 
other hand, providing all users of a smart closet with all 
clothing options (for example, skirt options for both 
men and women), may be at the cost of usability for 
many users.  

Discussion 
What solutions exist for these issues? As closets 
function as a place for identity development through 
clothing selection and maintenance, and smart closet 
technologies are uniquely positioned to create gaps or 
to support users in their gender development via 
infrastructure, it is logical to apply feminist design 
qualities to smart closet interaction design. Feminist 
interaction design qualities, including pluralism, 
participation, advocacy, and ecology, can provide 
options to work against potential infrastructure gaps 
[1].  

A pluralist approach encourages us to consider the 
unique perspectives and backgrounds that make up the 
community of potential smart closet users.  Careful 
design strategies involving user input that considers 
gender supports the quality of participation. We are 
pursuing this with field work and participatory design 
with the individuals we envision to be the end users. 
The quality of advocacy encourages designers to 

empower users and avoid implementing their own 
values in their designs. We are incorporating this 
quality by speaking with potential end users before we 
begin to design the smart closet technology. An 
ecological approach will help us to understand how the 
smart closet operates within the home and 
technological ecology; by considering the potential role 
of the smart closet, we can work against designing the 
technology in a way that will detract from feminist 
advances. Future work may include studying the 
ecological role of a smart closet technology in the lives 
of end-users.  

Smart closet technologies present an exciting 
opportunity to combine these feminist interaction 
qualities with interaction design [1]. A feminist 
approach could help us understand more about how 
gender functions in the home and how gender identity 
is influenced by technology, and give us power to 
develop and implement technologies and systems that 
support diverse, subtle, and vibrant gender identities. 
As we transition to an infrastructure filled world where 
smart closets and homes become more and more 
commonplace, the importance of considering the way 
gender interacts with infrastructure, artifacts, and 
technologies becomes increasingly important.  
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