N

N

Dr. Smartphones: an ethnography of mobile phone
repair shops

Nicolas Nova, Anais Bloch

» To cite this version:

Nicolas Nova, Anais Bloch. Dr. Smartphones: an ethnography of mobile phone repair shops. 1DP,
2020, 978-2-9700992-6-0. hal-03106034

HAL Id: hal-03106034
https://hal.science/hal-03106034
Submitted on 9 Feb 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International
License


https://hal.science/hal-03106034
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr

d7". S\VIdRt=
I2heNeE: AN
EtHNO9aPHY
O7 Imo:iLe

PHOI e
rep/r sSHOPS



Nicolas Nova is an anthropologist and design researcher,
working at HEAD—Genéve, Geneva University of Art
and Design, and co-founder of The Near Future Lab-
oratory, a design fiction consultancy based in Europe
and California. He holds a PhD in Human-Computer
Interaction from the Swiss Institute of Technology (EPFL,
Switzerland), as well as another PhD in Social Sciences
from University of Geneva. Nicolas taught previously in
various institutions such as Art Center College of Design
(Pasadena, Californie), ENSCI-Les Ateliers (France),
Politecnico di Milano (Italy) and Die Angewandte
(Austria). His work lies at the intersection of social sci-
ences, digital technologies and design.

Anais Bloch is a designer, researcher and educator. She
holds an undergraduate degree in Product design and
a Masters degree in Cultural Anthropology. Her work
focuses on the exploration of possible combinations
between knowledge production in art, design and An-
thropology and the observation and analysis of repair
and care practices in different parts of the world. She is a
co-founder of the collective Cleaning up after Gropius,
which investigates the boundaries between anthropo-
logical research methods, art and design.



ONE DM A CUSTOMER Tolp ME
THRT HE BROKE WS PhoNE By
HOLDING TT  INTO HIS ™MoOuTH (yiTH
WS TEETH WHILE CYCUNG |
E UAD N0 POCKET v WS TRbusers




DR. SMARTPHONE: AN ETHNOGRAPHY OF MOBILE
PHONE REPAIR SHOPS

NICOLAS NOVA & ANAIS BLOCH
2020






INTRODUCTION

“DR. SMARTPHONE”
“MOBILE CITY CENTER”
“DOCTEUR IT”

“IKLINIK”

“LA CLINIQUE DU TELEPHONE CELLULAIRE”
“BOXREPAIR”

“KING OF GSM”
“PHONETIME”

“IPHONE CLINIQUE”
“SMARTPHONE CLINIQUE”
“GOLDPHONE”
“PHONETIME”

“PHONE SERVICES”
“CYBER PHONE”

(not to be mistaken with “cyberphone,” two streets away)...
These are some of the names of a new type of business that has
appeared in towns and villages in the past ten years. Their store-
fronts are easily recognisable, with signs invoking medical meta-
phors and the tropes of digital culture (with “cyber” or “i-” pre-
fixes). Their services include

“BROKEN SCREEN REPAIR”
“PHONE FLASHING”

“BATTERY REPLACEMENT”

“WET PHONE RESCUE”

“SIM CARD UNLOCKING”
“BUTTON/CAMERA REPLACEMENT”
“DATA RECOVERY”

“WE UNLOCK.”

Smartphones are dropped, their screens crack, buttons are da-
maged, dust builds up in the handset’s many ports and openings.
Sometimes the problem transcends the phone’s hardware: an app
needs updating, the operating system is wrongly configured, or
the user wants to make space in the device’s overloaded memory.



AGAINST DIGITAL OBSOLESCENCE

These spaces, and the people who run them, are part of an emer-
ging market in the maintenance and repair of smartphones and
other technological artifacts. Commercial stores represent the
most visible element of this phone repair ecosystem, but similar
practices can be seen in hackerspaces, Fab labs, and temporary
venues such as repair cafés'—spaces where people come together
to socialize, collaborate, and share knowledge.? Though there is
some overlap, the main difference between hackerspaces and Fab
labs is cultural. Hackerspaces are community-operated open la-
boratories that incorporate elements of machine shops, enabling
people to come together to share resources and make things. Fab
labs are a network of spaces that provide access to a core set of
tools—including basic electronics equipment, laser cutters, and
3D printers.? Such spaces can and do support practices of repair and
maintenance, but this is not their primary purpose, being geared
more towards tinkering, making, and open hardware projects.

This book focuses on these stores and spaces, and the practices of
the smartphone repairers who occupy them. How do these indi-
viduals come to end up fixing users’ devices? How do they learn
to handle products that were not designed to be repaired? And
what can the mending of a cracked phone display tell us about
skill, innovation, and the use of technology?

AGAINST DIGITAL OBSOLESCENCE

The rapid spread of these repair spaces poses questions about
the sustainability of contemporary technical objects. The smart-
phones repaired, refurbished, and jailbroken in these spaces are,
elsewhere, held up as icons of a continuous innovation regime
(NEFF & STARK, 2003) based on a rapid turnover of technological
products and services. Some claim that this regime depends on
manufacturers designing for the “planned obsolescence™ of their

1 A repair café is an informal meeting, supplying tools and materials to help people
repair their possessions.

2 See GERSHENFELD (2011); ANDERSON (2012); CAVALCANTI (2013). See DAVIES (2017) for a more
critical perspective on such spaces, and RICHTERICH & WENZ (2017) for an analysis of the terminology.
3 Launched by researchers from the Center for Bits and Atoms at the MIT Media Lab,
their charter requires them to be open to the public for little or no cost, and as such, most are run
by local non-profit organisations.

4 Coined by Bernard London in 1932, “planned obsolescence” refers to techniques de-
signed to reduce a product’s lifespan in order to induce its replacement. Commonly cited examples
include the heating elements of hair dryers or toasters, which allow these objects to be cheaply and
easily produced, albeit with a shorter lifespan. Similarly, Apple’s iPhone and MacBook batteries are
accused of being difficult to modify or upgrade, and their repair is often discouraged. See SLADE (2006)
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AGAINST DIGITAL OBSOLESCENCE

goods, though the extent to which this has been an intentional
business strategy remains a subject of ongoing debate.’ As a result,
manufactured products, often designed to last only a few years,
are rarely repaired. Simultaneously, the high turnover of many of
today’s technological products is a key factor in the current envi-
ronmental crisis; contributing to rising levels of carbon emissions,
soil and air pollution, biodiversity loss, energy consumption, and
the exploitation of non-renewable resources.

Recently, the short lifespan of smartphones has attracted criti-
cism and pushback, with governments legislating to support
repair practices,® and mobile phone manufacturers—both large
incumbent companies and newer, smaller firms, such as Fair-
phone’—taking steps to make it easier to repair their hardware.
Simultaneously, a secondary repair ecosystem has appeared inde-
pendent of any action by smartphone manufacturers, with repair
and maintenance facilities present, for example, in hackerspaces,
for-profit stores, and temporary repair cafés. In this book, we
argue that a greater attention to these spaces and repair practices
can reveal how users are trying to handle the unsustainability of
their digital devices.

Confronted with a broken smartphone, owners have several pos-
sible options: (1) if the device is covered by an active warranty,
engage with the phone contract provider or manufacturer’s cus-
tomer service; (2) seek support from an approved third-party re-
pairer, certified by the manufacturer; (3) go to an unauthorised
local repair store; or (4) handle the issues themselves, using
online documentation and tutorials, or workshops offered by
non-profit institutions, like the hackerspaces and repair cafés
described above. In these spaces, repair practices may include re-
placing broken screens, buttons or batteries, drying the device

for a more recent perspective on the activities of American companies, or GABRYs (2013), who ap-
proaches the debate around obsolescence by looking at circuits and spaces of electronics disposal.

5 See VANCE PACKARD (1960), who further develops the idea by introducing a typology
comprising obsolescence of function, obsolescence of quality, obsolescence of desirability, and psy-
chological obsolescence.

6 See, for example, the 2012 European Parliament directive on waste electrical and
electronic equipment (WEEE): http://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CE-
LEX:32012L0019&from=EN Or the new eco-design regulations for household appliances announced
in 2019 by the EU: https://ec.europa.eu/commission/presscorner/detail/en/ip_19_5895

7 Fairphone is a social enterprise developing smartphones with a minimal environ-
mental impact. They released a mobile handset free from conflict minerals (gold, tin, tantalum and
tungsten), with fair labour conditions for the workforce along the supply chain, and set up to help
users extend their phone’s lifespan (through modular components designed to be easily repaired
and upgraded).


https://ec.europa.eu/commission/presscorner/detail/en/ip_19_5895

AGAINST DIGITAL OBSOLESCENCE

when it has been immersed in liquid, and so on. The services
provided vary, but they tend to focus on the material elements of
the handset or terminal. Though the problem or issue is usually
with the device’s hardware, repair technicians may also be able
to address software issues; overseeing updates, changing language
or accessibility settings, installing applications, or adding software
and accessories not supported by manufacturers.

Where phone manufacturers and their authorised subcontractors
comprise the formal maintenance system, the latter options en-
compass a range of unauthorised interventions, set up without
the support of telecoms companies, and often skirting the edges
of legality. Operating for profit, local repair stores are either es-
tablished to capitalise on a founder’s technical expertise, or else
approach phone repair as a way of supplementing another com-
mercial activity—usually something related to technology or te-
lecommunications, whether a cybercafé offering internet access,
or a shop selling phone handsets, phone accessories, or e-ciga-
rettes. By contrast, Fab labs, hackerspaces, and other community
repair spaces approach maintenance and repair activities as part
of a more ideological mission; seeing another way to engage parti-
cipants in the “opening” and re-appropriation of technical objects.

These secondary and unauthorised repair practices demons-
trate similarities with the “maker movement®” and the parallel
emergence of hackerspaces and Fab labs, as venues for people
to participate in—for example—electronics, object design, car-
pentry, sewing, cooking, and computer programming. Where
some commentators, such as Californian entrepreneur Chris
Anderson (2012), have hailed these developments as the start of
a new industrial model, others, such as Richard Sennett (2008)
and Matthew Crawford (2009), see a renewed appreciation for
well-established practices of manual and artisanal work, tracking
a rising dissatisfaction with consumer capitalism. In extending
these interpretations of DIY and “maker” practices to the analy-
sis of smartphone repair, we can see a clear distinction between,
respectively, more entrepreneurial and community-oriented ap-
proaches to maintenance and repair. Phone repair stores partici-
pate fully in the market economy, with technician-entrepreneurs

8 The “maker movement” is a subculture of learning-by-doing linked to influenced by
the Do-It-Yourself ideology. Framed in opposition to passive consumer culture, it stresses the im-
portance of turning consumers into producers and engaged citizens. (ANDERSON, 2012; DOUGHERTY,
2012, HartcH, 2013)
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REPAIR AND MAINTENANCE STUDIES

trading their skills and expertise as a paid-for service. Makerspaces
and repair cafés set out to empower technology users through the
reworking and re-appropriation of technical objects. Usually ope-
rating on a non-commercial basis, they demand nothing beyond
participants’ engagement as part of a community of practice.

These contrasting modes of repair can be further explained with
reference to two recent socio-economic shifts. On the one hand,
the economy of telecommunications companies is changing, so-
mething visible in the slow decline of a business model in which
the upfront cost of smartphone handsets was subsidised by tel-
cos, and the resulting growth of a second-hand market for used
hardware. A second contributing factor can be identified in a
particular social and cultural shift, as a growing subset of users
adopt environmentally-friendly behaviour; for instance, taking
action to extend the lifespan of their consumer goods. The ten-
sions and overlaps between these two phenomena provide an
analytically fertile backdrop for our research. By taking these
different repair spaces as our focus, and working to document
the practices of those who run and use them, this book offers an
insight into how users are resisting and responding to the challen-
ges of technological obsolescence.

REPAIR AND MAINTENANCE STUDIES

From an academic perspective, we see this book as part of an
emerging field of repair and maintenance studies.” Although
failure, crisis and breakdown have long been of interest to so-
cial scientists,'® repair and its preventive corollary, mainte-
nance, have only become a subject of wider theorising in the
past 20 years." Writing in 2000, sociologist Christopher Hen-
ke made the case for a “sociology of repair,” capable of going
beyond ethnographic studies of specific repair practices, and
addressing the importance of repair as “an integral, though of-
ten hidden, skill for the maintenance of social order.” (HENKE,
2000, p. 75) Further stressing the topic’s importance, British
researchers Stephen Graham and Nigel Thrift (2007) have explored

9 See HENKE (2000), GRAHAM and THRIFT (2007), JACKSON (2014), STREBEL et al. (2019).
10 See, for example, the large body of work on industrial incidents, e.g. SHRIVASTAVA
(1992) on the Bhopal catastrophe, VAUGHAN (1996) or MAHLER (2009) on the space shuttle accidents,
and PLOKHY (2018) or HIGGINBOTHAM (2009) on the Chernobyl disaster.

1 Although ethnographies of repair work abounds, e.g. HARPER (1987) on cars and
agriculture machines, ORR (1996) on photocopy machines, MoRricoT (2001) on aircrafts, DANT &
BowLEs (2003) on cars.



REPAIR AND MAINTENANCE STUDIES

how failure or breakdown can change an object’s status—
bringing things which are normally ignored back into view. In his
2014 paper “Rethinking repair,” Stephen J. Jackson found another
reason to focus on these practices; demonstrating how mainte-
nance, repair, and refurbishment provide “a vital source of varia-
tion, improvisation and innovation” (JACKSON, 2014). We build
on this work, describing how repair sites are not constrained by
a simple logic of restoration, but participate in the modification,
improvement, and transformation of technical objects.

Despite the apparent distance between repair and innovation,*
a clear-cut opposition of the two is misleading—obscuring the
role of creativity and inventiveness in maintenance processes.
(JAcksoN, 2014; GRAHAM and THRIFT, 2007) When objects break
down, there is a need for new solutions. Small-scale changes
made in the course of repair can be a trigger for innovation, “ac-
ting as a continuous feedback loop of experimentation which,
through many small increments in practical knowledge, can pro-
duce large changes” (GRAHAM and THRIFT, 2007, p. 5). In his 2007
book The Shock of The Old, historian David Edgerton offers the
case of the Japanese bicycle industry, which had its origins in the
maintenance and repair of imported British bicycles. Japanese
firms started out making replacement parts for these foreign
imports, which were then assembled into complete bicycles. Ex-
ports of these cheap Japanese-made bicycles grew through the
1920s-30s, to the point where South East Asia was “awash with
semi-British, semi-Japanese bicycles, and indeed entirely Ja-
panese copies of British bicycles.” (EDGERTON, 2007, p. 98) In
these examples, the repair and transformative reuse of “old” and
“outdated” techniques or objects contributed to innovation pro-
cesses in ways that are often overlooked.

These processes often begin as “bottom-up innovation” by com-
munities of practice and individual users, who are able to iden-
tify their most pressing needs and tailor solutions to their pro-
blems. (voN HIPPEL, 1988) Such problem-solving may parallel the
forms of creativity, poaching or subversion described by French
scholar Michel de Certeau (1980). These creative capacities for

12 “At first glance, nothing could seem farther apart than the apparently separate ques-
tions of innovation and repair. Innovation, in the dominant coding, comes first: at the start of the
technology chain, in moments of quasi-mythical origination, a creature of garage-turned-corporate
engineers, operating with or without the benefits of market research and user experience opera-
tions. Repair comes later, when screens and buttons fail, firmware is corrupted, and the iPhone gets
shipped back to wherever iPhones come from.” (JACKSON, 2014)
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REPAIR AND MAINTENANCE STUDIES

the modification, subversion, and re-appropriation of existing
technology comprise a major resource in the development of new
products and services. (vON HIPPEL, 1988) For Lucy Suchman
(2009), recognising this hidden contribution can shift our ana-
lytical focus to places where new products or services are rarely
recognised as such. In other words, maintenance work and
troubleshooting activities can be seen as a hidden or silent form
of innovation, there to be revealed.®

From this work, it is clear that practices of repair and maintenance
are not constrained to restoring a given object’s functionality,
or returning it to some original, default state. Exploring the re-
pertoire of such practices, and their possible outcomes, Stephen
Graham and Nigel Thrift (2007) invite us to consider:

“the bodged job, which still allows something to continue func-
tioning but probably at a lower level; the up-grade, which allows
something to take on new features which keep it contemporary;
the cannibalization and recycling of materials, which allows at
least one recombined object to carry on, form from the bones of its
fellows; or the complete rebuild, which allows something to conti-
nue in near pristine condition.” (GRAHAM and THRIFT, 2007: p. 6)

What starts as maintenance or repair may become innovation.
A user’s response to their smartphone’s rapid obsolescence can
lead to customisation or redefinition. In this, we can see the
logic of Jackson’s call for researchers to engage in “broken wor-
1d thinking” (JacksoN, 2014)—taking accidents and technical
breakdown as a starting point for new and different kinds of in-
quiry. Such an approach would draw our attention to objects’ so-
cial underpinnings, and “the ongoing forms of labor, power, and
interest... that underpin the ongoing survival of objects as things
in the world.” (JAcksoN, 2014, p. 230) It would also address the
social and material dimensions of maintenance and repair—po-
sing various questions about the composition of such practices.
Who takes care of objects and infrastructures? Who responds to
technical failures, and how? What skills and knowledge are re-
quired to make repairs? As Jackson asks:

“Can breakdown, maintenance, and repair confer special epis-
temic advantage in our thinking about technology? Can the
fixer know and see different things—indeed, different worlds—

13 “A necessary strategy in recognizing those labours is to decentre sites of innovation
from singular persons, places and things to multiple acts of everyday activity, including the actions
through which only certain actors and associated achievements come into public view.” (SUCHMAN, 2009)



ON PHONES AND SMARTPHONES REPAIR

than the better-known figures of 'designer’ or "user’?” (JACKSON,
2014, p. 229)

Engaging with these questions, Jérome Denis and David Pontille
(2015b; 2017) urge us to look beyond the ruptures of failure and
breakdown, and engage with the “immense variety” of practices
involved in “the maintenance of objects, technologies and in-
frastructures.” (DENIs and PONTILLE, 2017, p. 13) This requires a
greater attention to situations and phenomena currently seen as
quotidian, marginal, or banal—to the extent they even register as
worthy of consideration. Given its near-ubiquitous presence in
everyday life, this book’s focus on the smartphone offers a point
of entry to describe, and explore, the diversity of practices com-
prising this maintenance regime.

ON PHONES AND SMARTPHONE REPAIR

Work on repair has often taken an ethnographic approach, pro-
ducing in-depth descriptions of the maintenance of automobiles
(DANT and BowLEs, 2003), housing (STREBEL, 2011), signage (DE-
Nis and PONTILLE, 2015a), and furniture (Gregson et al., 2009).
Although research has been done on mobile phone repair, most
of this work has focused on the Global South, with representa-
tive work in India (CHIPCHASE, 2006), Bangladesh (JACKSON et
al. 2014), Uganda (HousToN, 2014), and Namibia (JACKSON et al.,
2012). As a result, there has been much less work on phone main-
tenance and repair in Europe and North America.** At the same
time, little published work has had to account for the greater
complexity of the smartphone, as compared with earlier genera-
tions of handsets—something with clear implications for prac-
tices of maintenance and repair.

It was this gap in the literature that prompted us to investigate
smartphone repair sites in Switzerland. The complexity of these
devices, which combine hardware and software with varying le-
vels of openness,” justified our focus on smartphone repair. With
this as our subject, stores and hackerspaces offered a strategic loca-
tion to deepen our understanding of the maintenance and repair
of digital artefacts. By situating our investigation in Switzerland,

14 Contemporaneous with our project, researchers in the US have studied mobile
phone repair shops in Washington DC. (BELL et al., 2018).
15 Depending on the manufacturer, the possibility of changing or modifying these

components is more or less limited.
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ON PHONES AND SMARTPHONES REPAIR

we hoped to demonstrate the limits of a stereotype of the
Swiss—and, more generally, Europeans—as quick to buy new
devices, and rarely engaging in maintenance or repair. Our
choice of setting was also motivated by the relative absence of
repair shops and hackerspaces in Swiss public discourse, despite
a growing awareness of environmental issues.'® For us, the mis-
match between the relative invisibility of these spaces and their
active user base was a puzzle requiring further investigation.

Taking phone maintenance as our subject, and Switzerland as our

context, our research asked three main questions:

e What types of breakdown or failure do repairers respond to?
What repair practices can meet these needs? And what kinds
of repair and maintenance happen in such places?

* How do repairers, often lacking formal training, come to han-
dle the repair and maintenance of these devices? Given that
smartphones are complex, opaque artifacts, not intended to be
serviced by anyone but the manufacturer, how do they develop
these practices and update their knowledge?

e More generally, how should we make sense of what’s happe-
ning in these spaces? Do these maintenance practices and sites
of repair represent a neglected form of innovation?

With these questions in mind, and seeking to address gaps in
the existing research, we focused in on those places where repair
and maintenance takes place. We visited stores and hackerspaces,
hoping to better understand how these practices can improve the
durability and lifespan of smartphones.

Throughout this project, our assumption was that an understan-
ding of maintenance and repair is both timely and urgent, a fun-
damental part of any attempt to meet the challenges of an era of
consumer waste and environmental crisis. An inquiry into “mobile
repair cultures,” presented through a series of portraits of indivi-
dual repairers, this book may not address these complex problems
head-on, but our work can be seen as highlighting laypeople’s ef-
forts to improve the sustainability of technical objects.

16 Something we noticed over the course of this project, as growing numbers of collea-
gues and students, aware of our work on this topic, came to us for store recommendations.
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HOW WE DID THIS RESEARCH

This book draws together material from a two-year study of
smartphone repairers in Geneva, Lausanne and Zurich. Our field
research comprised two phases. We started by conducting a mul-
ti-sited ethnography? in Zurich and the Lake Geneva region.
Investigating repair spaces, we conducted 42 in-situ interviews/
observation sessions in independent repair stores around Lake
Geneva and 11 in Zurich. Lasting between an hour and a whole
work day, these sessions were conducted with both managers
and repairers, sometimes interrupted by customers, collea-
gues, partners, and competitors. These were supplemented with
around 60 follow-up visits, and one author’s participation in a
four-month repair shop internship. In addition, we conducted
13 interviews/observation sessions in hackerspaces and Fab labs
in Geneva, Lausanne and Zurich, and made repeat visits to repair
cafés hosted by these spaces.

Between 2016 and 2018, we visited most of the stores in Geneva
and Lausanne, and those that were the most active in downtown
Zurich. The interviews had three parts. First, we asked how they
had first come to the business of repair. This was followed by a
conversation about the experience of practicing maintenance
and making repairs, using customer requests from the day of the
interview as a prompt for discussion. Specifically, we asked ques-
tions about the diversity of customers’ problems, the difficulties
these repairers encountered, and the knowledge and skills they
developed through their work. The final phase was more observa-
tional, as we focused on documenting details of the technicians’
spaces, paying particular attention to traces of how they organise
their work, their social lives, their tools and access to spare parts,
their manual repair gestures, and how they document their prac-
tice. We also looked at their reliance on different personal social
ties by documenting the media they used in the course of their
work (phone calls, videoconferences, WhatsApp groups, posting
on web forums). Although most repairers accepted our presence
and agreed to answer our questions, only a few had the time to
accommodate repeat visits—an obstacle we tried to work around
by having one of us participate in an in-store internship.’®

17 Our focus on multiple locations followed Marcus’ notion of multi-sited ethnography
(Marcus, 1995).
18 The internship lasted four months and involved helping a manager and her techni-

cian in one the shops, participating in everything from welcoming customers to fixing simpler
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Relying on photography to document our visits, many of our
interviewees expressed reluctance about being recorded in this
way, with some explaining that they lacked the necessary work
permits, and risked being identified. As a result, we quickly rea-
lized that the use of drawings provided a way to put the repai-
rers at ease, especially when starting out; a good format to show
the value their work; and a metaphor to quickly explain what we
were doing (“documenting your practice to understand cultures
of repair”). Making us and our work legible to interviewees, it of-
fered access to other shops, through personal recommendation:
“It’s Anais, the girl who makes drawings of our shop,” as one in-
formant told his cousin in Lyon, “you can chat with her.” More
so than any photos, the drawings proved particularly useful in
engaging repairers in discussion, when seeking further explana-
tion of particular details, and in validating our interpretations of
what we saw.”?

We complemented our in-situ interviews and observations with
an online ethnography of websites and discussion forums de-
voted to repair.2? Our aim was to understand the resources avai-
lable to beginners and more experienced repairers, and the wider
discourse around different user issues, and their likely solutions.
Finally, we issued a call for contributions on the research pro-
ject’s website,? inviting smartphone users to share their pers-
pectives on any issues they had encountered and how they went
about solving them.

Ultimately, we decided to turn the material from our field re-
search into a series of portraits. We selected 16 repairers, iden-
tifying a group that best captured the diversity of spaces, lo-
cations, demographic profiles, and levels of experience and

hardware problems. It provided an opportunity to spend entire days in the shop, observing not only
the repair practices but also the use of the space and the social dynamics at play.

For a more extensive discussion of the importance of drawing in ethnography, see

CAUSEY, 2017. On presenting research findings in comic or graphic novels see, for example, GALMAN,
2009; SCHWANHAUSSER, 2016; or WEAVER-HIGHTOWER, 2017. See also BosQUE, 2015 for another use
of drawings in exploring Fab labs.

Including iFixit, a wiki-based site which describes itself as 'the free repair manual’;

opinions shared on social networks such as Facebook; YouTube video tutorials; debates, discussions
and advice on forums; and comments and reviews of particular tools and spare parts.

https://head.hesge.ch/mobilerepaircultures/stories/

HOW WE DID THIS RESEARCH
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specialisation we encountered in our research. Given that one
of our aims was to investigate how repairers mobilise different
resources (formal education, self-instruction, and relationships
with their social network) to develop their skills, the portrait
format enabled us to represent people’s different paths to prac-
tising maintenance and repair. It also allowed us to contextualise
the different spaces, with reference to their typical customer or
user base, the kinds of problems they handled, and their social
and cultural environments.?? Each portrait includes an intro-
ductory text describing the store from our perspective; a trans-
cript of the subject’s narration of their own route into repair; a
selection of photographs depicting the material culture and at-
mosphere of the space; and 2-3 pages of illustrated ethnographic
vignettes. Coming at the end of our field research, we tried to
achieve a balance in our choice of vignettes—selecting material
that addressed our research questions while also reflecting the
diversity of situations we encountered.

Following and reflecting on the portraits, an analytical chapter
draws together some of the lessons we took from this field re-
search, as well as the wider implications of the kinds of spaces
we encountered, how repairers learn and work as a network, and
how repair practices can foster innovation. For readers unfami-
liar with the terms used by the profiled repairers, we provide a
glossary at the end of the book.

We also included two additional portraits from places outside Switzerland. One of

them is a wholesale store based in Lyon, opened by one of the repair entrepreneur from Geneva. The
other is not a proper portrait, since it is focused on a shopping mall in Shenzhen, where most the
smartphone spare parts can be bought. Both offer an important complement to our data.
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#01
THE OLD FOLK’S REPAIRMAN

Two arcades share the same red sign at the entrance of the
rue de 'Ecole de Médecine. To the left is an art gallery, on
the right is an electronic repair shop, containing bric-a-brac
made up of old mobile phone models, radio sets, and all
kinds of objects that could be part of the decoration or a side
activity undertaken by the clinic’s manager.

There is a Ravensburger puzzle, rabbit sculptures,
a plastic parrot, a decorative lava lamp, black and white pho-
tos of New York, a cardboard cut-out of Valerian, a box filled
with pocket books, a film poster for The Fifth Element, a Mic-
key Mouse phone priced at 700 CHF. A sticker warns “no
credit given.”

Beyond this baroque assembly, behind the “coun-
ter,” cardboard and plastic boxes of spare parts are skilfully
labelled, their contents marked with neat, handwritten stic-
kers. A CCTV camera overlooks a door protected by a curtain.
Behind this is the back shop, the actual repair area, filled with
machines and tools, cables and chargers hung on the wall.
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A. (GENEVA): I'm the old folk’s repairman!
I used to do radio and transmission. I have
a background in electronics, then I learned
on the job... I started by selling and repairing
all transmission systems: radio, television.

At the time, TVs and radios were still
being repaired, and we sometimes went to
people’s homes, you know. In 1980, I started
selling and repairing phones. You know, an
electronic circuit is always the same. I did
some computer troubleshooting too. And
I was the first to do so in Geneva. People
recommend me, word-of-mouth for thirty
years! I even went on a radio show, telling
people about the lifespan of phone batte-
ries. They also wrote an article about me in
La Tribune de Genéve, there are people who
come here with the article.

I'm having fun, you know. You have
to be inventive to make technology, you
have to learn on the job. Every time a new
transmission concept appears, we try it out,
we try to fix it. I had apprentices, but they
were not that motivated. They were inte-
rested because they liked phones, but when
they saw what it meant, they just wanted to
leave.
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It was too complicated for them, they lost
faith. The difference between my shop and
the small stores is that I also repair phones
that no longer work, while they only re-
place screens. Today’s repair guys are rui-
ning our business. Informal stores only un-
derstand new models, they only know how
to change screens. It is easy to do that. We
used to fix everything! What has changed
is the size of the screen, the touch, that’s
really a big change, the camera, etc. Now
we only replace the screen or recover data.
Hardware is hardware but the software part
affects how the system is programmed.

In the past, telephones were manu-
factured in many countries, in Hungary and
Finland. Now everything is centralized in
China. It’s difficult to find the spare parts.
My advantage is that I have a 30-year-old
stock. I'm not throwing anything away! I go
to Paris once a month to buy parts from my
suppliers.

I'm having fun. I'm 72 years old, I
stay in shape, to see the microcomponents
I just have to put on my glasses.
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#02
THE WIZARDS

Located next to an organic bulk grocery store, with a similar
aesthetic based on unfinished wood furniture, I. is simul-
taneously a workspace, a computer store and an open
workspace. Here and there, posters and flyers highlight the
values of openness and commitment. Various devices, often
opened and disassembled in full view, suggest everything
here is recycled, and reminding us of the importance of
being able to open our machines in order to better unders-
tand and control them.

While digital objects are ubiquitous—f{rom smart-
phones to computer screens, plastic robots and tools of
all kinds—the default assumption here is not excessive
consumption but, instead, a considered, parsimonious adop-
tion of technologies, in a way that’s more virtuous, and with
a smaller environmental impact.
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S., (GENEVA): I worked for 16 years in a
luxury business, in their IT department.
After a while, I no longer agreed with the
company’s philosophy and so I decided to
join a non-profit cooperative fighting for
free, ethical, sustainable and socially res-
ponsible IT. This project started in 2009
but the cooperative really took off in 2012.
We're now 42 members, including three
people who are both co-owners and em-
ployees. I am in charge of outsourcing, E.
who was a developer in Argentina, and J.,
the IT system administrator.

Overall, we have two main activities.
Firstly, activist computer work, collabora-
ting with organizations or companies such
as a local coop who is already aware of these
issues and who knows us: we set up their
servers, their networks, Wifi, etc. We have
about fifteen customers, and we try to provi-
de ethical solutions, avoiding solutions that
go exclusively through the cloud, favouring
free software, promoting hardware such as
the Fairphone. The second activity involves
fixing things. We repair digital equipment
and sell things that we have refurbished, with
a one-year warranty. E. is in charge of the re-
pair and second-hand sales department. He
also has a workshop project where partici-
pants disassemble computer hardware to
extract and recover the components.

30 PORTRAITS

J., (GENEVA): When it comes to repairs, it’s
more about computers than smartphones.
But we sometimes advise customers, help
them diagnose the problem, and then send
them to nearby stores. There are many little
shops that can take care of this around here
in downtown Geneva. We know them.

Also, the cooperative has recent-
ly been opened to members who are, in a
way, non-experts, “sympathetic” to our
cause. What is interesting is that we have
since had more and more women partici-
pating in our activities. Currently, we even
have a majority of women members. One of
the members—an intern trained in open-
source communication tools—organizes
crypto-parties.

We also have evenings in which the
wizards—the computer experts— accom-
pany the “Muggle,” the non-experts, a
Harry Potter reference. This is a techno-
cratic world, and people who do not have
the right tools are being stepped on, so it’s
important to show them. We are currently
looking for funds to improve our workshop
and buy machines that will allow us to
grow. The problem is that the cost of labour
in Geneva is very high.
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#03
“I'M LIKE A THERAPIST”
Walking through the store door, in a space much less over-
crowded than the other shops we visited, we realize that no-
thing is out of place, except for a human-sized model of a
3210 Nokia handset to the left of the entrance.

While the walls offer different phone casings and
accessories, the overall atmosphere is a little more sober than
usual. Behind the counter, a half-drawn curtain reveals a
small repair workshop, well guarded by its owner.
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S., (LAUSANNE): I am a 26-year-old Swiss
woman of Kurdish origin. We opened the
store in 2016 while I was still a student. I
knew someone who had several stores and
it was too much for him, so he offered me
the opportunity to buy one. I didn’t accept
right away, it took me almost three months
to assess the risks. I didn't want to do a PhD
after my master’s degree in political science
at the university, and my husband was
already working in the mobile telephony
sector, selling phones. I thought it would be
a good opportunity to open a repair shop. I
was lucky that my family could support me.

For me I think it’s more difficult
because I'm a woman, and especially be-
cause I'm young. It's hard to deal with
people who don’t always take me seriously.
I have a foreign-sounding name and I'm a
woman. Some customers think I can’t fix
their phones. Some people ask me, “Did you
learn how to do that, or?” But when I tell
them the guarantee is six months, when I
give them their phone back, it definitely
reassures them. There is a lot of questioning
of our professionalism. It is a matter of cre-
dibility with employees as well, you know.
They had to adapt to the fact that their boss
is a woman, and younger than they are.

We have created a family-like rela-
tionship with clients here, but we must be
careful to keep a certain distance in order
to stay professional. We become their thera-
pist, we listen to them, we console them...
They listen to our advice and offer us gifts
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and flowers as thanks. I think my feminine
sensibility helps too. If the store is clean, it
projects a better image and helps customers
to have confidence in the business. Basi-
cally, there is a link between store mainte-
nance and phone maintenance! This is also
why I have introduced a dress code, I want
my employees to be well dressed to give a
good impression. As for their skills, some
of them have been trained elsewhere, for
example, in France and Spain, in countries
where repair is more mainstream. The job
of telephone repairer arrived in Geneva
first because it is close to France. On our
side, we plan to expand here, and in other
large towns in the German-speaking part
of Switzerland. We now have several tech-
nicians, some do micro-soldering, others,
who learned on their own, do simpler
things.

After opening this store, I opened
another store in Bex. The big difference
here is that it’s a village and so people are
more suspicious. If they don’t know about
ut, they won't come. The advantage for me
is that my mother has a hair salon there, so
she recommends my place; it works a lot
by word of mouth. I'm lucky that my mo-
ther knows the whole village, and if she
does a good job, people think I do too! Our
business actually works a bit like a hair sa-
lon. Once you find a good hairdresser, you
always return to the same place! Besides,
there’s no competition in this town.”
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#04
MASTER OF MICRO-SOLDERING
We first met A. in Lausanne, before he disappeared for a
few months. More recently, we saw him reappear in diffe-
rent shops in Geneva, where he was helping several of his
contacts. Four store owners told us about him and his skills.
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A., (INDEPENDENT): My cousin worked
at a store in Geneva, he was the one who
brought me to Switzerland. I am Algerian,
but I lived in Spain where I started repai-
ring phones, then I lived in France, in
Lyon, where I worked in one of the many
stores at La Guillotiéere. I was the master
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of micro-soldering! I do more complex re-
pairs, not just broken screens, and that’s
why I have a good network. We all know
each other, in Geneva, Lausanne, Thonon
les Bains, Lyon.

Now I'm independent, I help the
two shops in this neighborhood.
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#05
THE RECONDITIONING LAB
In a busy street, between a gym and a convenience store,
this store has a sign with the name Telecom Corner, whose
choice of colour and typography seem inspired by the inter-
national photo chain YellowKorner.

Unlike most repair shops, the stalls inside have
little in the way of telephone accessories, as if the shop spe-
cializes in a different niche. The abundance of big machines
and containers for tools and spare parts catch our attention.

Devices from less familiar brands, such as NGT, fix,
TBK, or SuQian Xinghe Engineering, have interfaces in En-
glish and Chinese. The design and appearance of these de-
vices reveals little of their purpose. We're not entirely sure
this shop is meant for regular users.
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H., (GENEVA): I was born in Morocco, to
a Moroccan mother, and a Sicilian father.
He was a salesman, selling cars and Arabian
horses. As a result, I have made many trips
back-and-forth between Morocco, France
and Spain. And then I met my wife, whom
I married, and we came to Geneva because
her sister had an apartment here.

Basically, I started working in te-
lephony to sell accessories and phones,
but I always had an interest in repair. I
met a guy here who sold jewelry and fixed
phones. We collaborated. I really think col-
laboration is important, and in telephony
there are many things to do... The difficul-
ty in this business is the people you work
with. For example, I tried to collaborate
with a jeweller here in Geneva. I wanted
to customize smartphones, put gemstones
in them, make a gold chassis for iPhone
5-6. I have a lot of ideas. These are things
I did in Morocco where I had a workshop
with my cousin, who'’s a welder. Morocco
is a platform for developing Africa, it’s full
of opportunities, that’s what Jacques Atta-
li says! With my cousin, we used to custo-
mize phones together, we made accessories,
mainly in gold and silver. I met people to
try and understand their skills, how moulds
are made, we even made a forge with a
kitchen mixer. In general, I am fascinated
by machines, I want to see and understand.
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Then I went to Dubai, that’s where you real-
ly understand what’s going on. The Saudis,
they’re lost in the desert, they buy parts
and make custom phones for their rich
customers. Here it’s different, the guy who
makes kebabs sees this and changes jobs, he
becomes a repairman. There are real inves-
tors in Dubai.

Repair and spare parts have become
a niche for me. Sales is a humiliating job,
though. I had set up a innovative sales sys-
tem in 2014. I was the first to do that, I put
one at the station, and then in the kiosks
in Geneva. At that time, there were offers
where you could buy fifty phones at Inter-
discount or at the market, I bought every-
thing, and I sold the second-hand phones
one by one for 10 or 20 francs, making a
small profit. I was travelling around among
my friends, kiosks and freelancers to offer
this service. But it was exhausting.

The store here, this arcade, it be-
longs to another guy. I offered him a col-
laboration, this reconditioning laboratory,
especially for used screens and displays. In
fact, we have plans to open a lab in another
store by January or February. I set every-
thing up myself, I even wrote a book about
the whole process. I bought the machines
in Thailand and brought them back here.
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#06
“We are like a family here”
We arrive just before opening hours, and are welcomed by
yellow graffiti on the store’s metal shutters—a large compri-
sing letters and a blue phone, on the screen of which we can
see the name of the business.

Once the store has opened, our attention is drawn
to a LED panel, displaying a scrolling message that instructs
us to like their Facebook page. Behind the counter, a young
employee wears a sweatshirt emblazoned with the message
“We came for the Future.” In front of him, the store’s waiting
area is empty. Phone casings hung from the wall face a win-
dow full of screens, smartphones, and tablets. In the back
room, which is off limits to customers, the repair area in-
cludes of a desk, a set of tools cleverly stored to one side, and
a vast drawer cabinet filled with spare parts. Nothing is out of
place, everything is neatly organized.
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B., (GENEVA): The first store I opened was
in Annemasse, a town on the Swiss border,
near Geneva. I had just gradudated from
a French university, having studied mar-
keting and sales. It was 2002, and I had
started working as an insurer in a bank
in Haute-Savoie, but I didn’t like the job.
My father comes from Lyon, he was ori-
ginally from Algeria. We lived in a village
in Haute-Savoie and I studied in Bonne-
ville. Before that, I was a basketball referee,
coach, player and club president! I even
started a civic association to bring medi-
cines to Niger. But I didn't like the insu-
rance business, so I found myself selling
phones in Annemasse.

That was when I discovered this
passion. Why? Because there was a human
relationship. In the store, subscriptions
were sold to customers. From the begin-
ning, I saw there was a niche to explore...
I took time to explain to customers what
was wrong, how best to use their phones,
and I realized that there was a need for re-
pair services. Three in five customers asked
me where they could fix their equipment.
That was in 2003. At the time, I sent them
to Lyon, which is like 150 kilometers from
here! Three months later, I opened my shop.
After a year and a half, I realized that 40%
of our customers were Swiss, so I thought
we could open there. In Geneva, there
was nobody yet, except HED Diffusion,
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but his business was in decline, so he often
sent me his clients.

I opened my first store in the Plain-
palais area, close to the university. It was
the biggest mistake of my life. I thought
that students were the biggest phone users,
and there are a lot of them in the area... but
this was not the right clientele, because stu-
dents are broke. Then I realized the biggest
phone users are the diaspora! They use their
phones a lot because it is the only link they
have with their families. It was this popula-
tion I had to reach... The people who made
the business work came from Les Paquis, a
very international neihghborhood. I ope-
ned here in 2007, and the business took
off! Most people who come from the Third
World need self-esteem, they need to value
themselves. As we started to grow, we ope-
ned three more stores, covering each corner
of the city.

We have reached a point where they
are no longer customers, they have become
friends, we are on familiar terms, we are
with family here. Everyone appreciates this
proximity. Poor people, bobos, ambassadors
who come to change their phones... this
proximity can’t be found anywhere else.
Before, in the service business, we used to
find this with the hairdresser and the baker.
Even today, at the butcher shop, you have
to take a ticket to get in line. This is not the
case here, we're close to our customers.
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Sometimes, the shop is like a social club, with repairers
from other stores.
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#07
“80% OF OUR SALES ARE MADE ON
THE WHOLESALE MARKET”
In the Guillotiére district of Lyon, close to Cours Gambetta,
and opposite an Asian supermarket, there is a small shop
much more discreet than those larger repair stores a few do-
zen metres above.

A billboard promises “repair equipment, spare
parts, and accessories for phones, tablets, and ipods for pro-
fessionals & individuals.” The schedule is generous. The shop
is sometimes open until 10pm on weekdays, and by appoint-
ment on Saturday and Sunday. On Tuesdays and Thursdays
“coffee is offered until 10am,” something indicated by a small
sign at the entrance. The walls are covered with pouches, ca-
sings, and screen protectors, while the stalls are filled with
pliers, soldering irons, and tubes of all kinds. Behind the
counter, a large piece of furniture seems to hold the treasures
that customers and couriers come to find, its drawers cove-
red by a French flag.
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B., (GENEVA): I had become my own buying
centre, iIn Annemasse and Geneva, and I
thought, why not sell the supplies to other
stores? So I opened the store in Lyon. Why
Lyon? And why this district? Simply be-
cause there are more than 35 stores spread
over 200 square meters there. With the idea
of opening a regular shop in Lyon was in
the works, I decided to take advantage of
this synergy without being seen as a com-
petitor to the others.

A., (LYON): Our main business, I would say
80%, comes from the sale of spare parts
to professionals and individuals, and this
means selling batteries, screens, charge
connectors, loudspeaker, connectors, mats,
and so on. We have all the tools for profes-
sionals, but we sell them to individuals as
well. Pliers for everything that needs han-
dling, glue for screens. This is the ultimate
kit, with all the tools and small compart-
ments. It costs ten euros. We also do some
repairs. I don’t do them, I subcontract
them, because I don’t have a repairman
here, so it’s a side-activity. We are suppor-
ting the Geneva store which makes 90%
of repairs. This is B.s idea. He’s spent years
travelling around China, meeting suppliers
and working to create a complete chain,
from spare part sales to repair.

We worked on a kind of organiza-
tion, established by B., with small lockers
so that everyone, you and me included, can
find what they are looking for. For example,
let me look on my iPhone 5 computer tool,
which redirects me to the drawer that cor-
responds to what I'm looking for. So, I will
have access to the LCD screens, the char-
ger, the charging connectors, and so on. In
our business, we are constantly adapting,
we have to be the first to react, with other
furniture we put in place—here, here or
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there—knowing that we will remove parts
and references from our digital catalogue.
It’s quite a difficult job this referencing and
organization, but it is also strategic work, in
that we need to choose the right parts. So-
metimes we choose parts and we'll realize
that it’s a flop, that it doesn’t sell well, so it’s
complicated... We have to keep up with the
displays, so we work closely with S., for exa-
mple, who tells me, “well, I have a reference
that keeps coming back, it’s the iPhone 7,
the loudspeaker parts, there’s a recurring
breakdown.” That’s why we work as a team,
we need to know what to buy and include
in the database.

I won't hide that it’s a lot of work!
The average customer thinks we just sell
phone cases, he doesn’t realize the com-
plexity... because the telephony market
is constantly evolving, according to the
different demands and the devices on the
market. Samsung, for example, is develo-
ping phone models to compete with Apple,
which, on on their side, are increasingly
restricting phones. So we have to find so-
lutions to bring to our customers... it is a
daily headache.

I came from the world of car sales
and advertising. I started in repair at the
end of September 2014, and by December, I
was already operational. We have to be res-
ponsive to customers’ needs. They have no
time to waste, because it’s their meal-ticket
that needs repairing! Not all the stores you
see up there can have parts in stock. This
was a strategic decision by B.. The business
model is basic, “you go down the stairs and
you have what you need in our shop.” It's
an additional expense to order in China or
elsewhere, you have to look, is this the right
reference? Now you know that you can go
down the stairs and have professionals to
welcome you.
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#08
“SAVE THE PLANET”
In the brand new district of Europaallee, to the side of Zurich’s
main station, the store catches the eye with its stands made
from recycled wooden pallets, green carpets, and precise arran-
gement of second-hand electronic items.

At the foot of a building with a sleek, modern look,
the shop’s minimalist decoration and neat interior layout re-
veal an attention to detail that is more reminiscent of pho-
tographs of hipster shops than the colourful storefronts of
Langstrasse, a few metres away.
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L., (ZURICH): The owners of the store are
two guys from Basel who came up with the
idea of opening a computer reconditioning
service. When they were finishing their stu-
dies, they did not want to work for a com-
pany. They started buying back machines
that they were refurbishing, then selling
them online. Why buy new when you can
reuse renovated equipment? It was an ob-
vious path for them. Here we have an en-
vironmentally friendly approach. We try to
use parts from other equipment and recycle
everything.

At first, the founders worked
from home, but as the demand was soon
pretty high, they needed space to store
their equipment. So they joined a shared
workspace by renting half of the space to
other contractors. Then they realized that
it was, again, too small and that customers
first wanted to see what they were going
to buy. So they opened a store in Basel
with four employees, and that’s where they
started to develop the repair business. Since
2015, they have opened four other stores,
and I have been in this one since the begin-
ning. I started as an intern, and I learned
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little by little, by watching videos on You-
Tube. We also have an internal documen-
tation system where we share information
with other members of the store.

Today, there are fifty of us in this
chain. There are many roles—managers,
salespeople, professional technicians in Ba-
sel with their Apple certificate and the right
tools, people who manage the hotline or
web design, trainees and specialists in logis-
tics and IT.

We don’t want to work with Apple
because we don’t share the same values.
Here we are against the consumerist sys-
tem, we are trying to make second-hand
electronic goods, which are better for the
economy. Our goal is to save the planet.

We just do quick little repairs in this
shop. Five of us work full-time on compu-
ters, tablets and smartphones. When we
can’t fix a device, we send the phone to our
Basel centre, or we tell the customer to go
to Handydoctor on Banhofstrasse, we know
they're good. The Basel HQ has more space
and technicians who can spend time with
more complex operations and work on the
software.
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#09
“MY PHONE, MY STYLE”

Though most repair shops also sell smartphone cases, this
shop offers a huge number, hung from walls and displays.
Once at the counter, our attention is drawn to the repai-
rer’s tiny workbench. Located in an alcove, a high table with
a non-slip green mat is home to various tools, charging
connectors, as well as a jar of Nutella and a bottle of Sriracha
spicy sauce. To one side, boxes are filled with tools and spare
parts.
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A., (ZURICH): I started working here two
years ago. I'm originally from Thailand, but
have lived in Zurich for 25 years. I work
here alone. The owners are two guys, one
from Turkey and the other from Spain, but
they rarely come here. They take care of
all the administration, send emails to cus-
tomers, and buy spare parts for repairs and
accessories.

I worked at Interdiscount as an elec-
trician. I knew someone who was looking
for an employee in the workshop, and that’s
how I started to become a phone repairer.
I was in the electronics department at the
time, and one day, one of my friends asked
me if I could fix his phone. I tried and it
worked, so I sent my application to this
store and started working here. I learned
everything here from scratch. I first started
at the workshop in Tivoli, where profes-
sional technicians showed me all the pro-
cesses, for six months or so. For the first
few months, my boss taught me how to
fix things. Each day, I learned all the tech-
niques and methods to work on the diffe-
rent models.

I find it difficult to be both the re-
pair technician and salesperson. It’s diffi-
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cult to deal with customers, especially those
who are frustrated. I have a lot of people
who are upset here. In Switzerland, people
are really stressed, you know, they never
calm down. They wake up, work, sleep and
work. Monday, Tuesday and Saturday are
very intense days. Also, as the shop is rather
small, I'm the only one they can complain
to. In the same situation at Interdiscount, I
would just say “sorry, this is not my depart-
ment, you need to talk to the IT technician
or sales manager.” Here, you are responsible
for everything. The work is easy when you
have time, but it’s not often the case. I like
to have contact with customers. Sometimes
I say, “okay, I can fix it,” but I'm not sure. I
can try for 30 francs, which is the cost of
my working time. But if it doesn’t work,
they get angry.

When I need something or have a
technical question, I call someone at the
other store in Tivoli, the largest shopping
centre in Switzerland. But I can do every-
thing here except micro-soldering. In Tivo-
li, they have more repair equipment and
two technicians. There, they also repair mo-
therboards. When a phone has a problem at
that level, I send it there.
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#10
“JUST LIKE IN THE GOOD OLD DAYS”

In an industrial building located in Kreis 4 in Zurich, blue
plastic tubes placed on the protective grille of the ground
floor windows form the letters 'Fab Lab’, showing us the
workshop’s location. Inside, we are welcomed into a huge
room. In the centre, mismatched chairs sit at tables, and
shelves are filled with meticulously organized tools, ma-
chines and storage boxes. As we are contemplating the space,
one group member begins to dismantle a concerned visitor’s
vacuum cleaner, examining it with various tools, before sug-
gesting ways to restore it.
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M., (ZURICH): I come from Eastern Swit-
zerland, from St. Gallen. I moved to Zurich
to study at the ETHZ for 4 years, that was
20 years ago. I previously did a more ma-
nual apprenticeship, I was also at CERN,
and worked in the physics and mathematics
department of the ETHZ. Currently, I work
for a start-up developing processes for buil-
ding robots.

The Fab lab is eight years old, and I
am the person who organizes the repair ca-
fés here. One day, I saw a television docu-
mentary about a repair café in the Nether-
lands. I figured we needed that here too! I
asked the Fab lab people, we voted and eve-
ryone agreed that we should do it. We want
to save the planet, it’s a place where people
can work together and repair together. Of
course, you can also fix things at home, but
it’s more complicated without machines,
and when you're alone. Here, you have ac-
cess to tools and machines. And it works!
We decided to remain discreet because if
there are too many people, it becomes dif-
ficult to manage. That’s why we don’t do
advertising to promote our events. We have
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different types of visitors, from the poorest
to those people who really love their de-
vices. For example, the other day, a man
came in with a radio that he had bought
with his first pay cheque, many years ago.
We opened it up, cleaned it, and by adjus-
ting the small capacitors, buttons and anten-
na, we fixed it, just like in the good old days.

The main goal of this kind of event
is to help people get rid of their fear of elec-
trical appliances. Most of the time, people
say: “I can’t do this.” I just give them the
tool and tell them, “Okay, now you have to
open it,” and they do it in front of me. The
repair café is a moment of collective repair,
all together. The problem with repairing
phones is that they are glued and we don’t
really have the parts in stock. People often
bring smartphones here, but we recom-
mend they go to iPhone Doktor, a nearby
store. The hardware part is easy to repair,
we know how to do it, but the software is
more difficult. With old iPhones, for exa-
mple, there are many applications you can
no longer use.
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#11
“COME FIX YOUR BROKEN ITEMS”

On the fourth floor of an industrial building, the O. asso-
ciation’s workshop is one of the most densely-packed repair
sites we encountered in our research. There is little empty
space around us, shelves are filled with materials, with tools
lined up on the walls, and machines everywhere. The central
table is crammed with computers, papers, and other digital
devices. There are only few gaps where you can slip from one
corner of the room to another. The atmosphere is friendly,
marked by care and effort, with everyone bent over electro-
nic components.
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R., (RENENS): I'm a student at the Swiss
Institute of Technologies (EPFL), studying
electronics, but I only did some practi-
cal projects quite late in the curriculum,
which is frustrating. My group of friends
wanted to do something more concrete,
more applied. We wanted to build a robot
that we could send in a balloon to Antarcti-
ca—much like the stereotype of engineers
looking for solutions to problems that don'’t
even exist! It was the challenge that really
interested us, specifically the way we could
get there. We saw the value of such a pro-
ject, and that’s why we founded this asso-
ciation. We take courses at EPFL, and at the
same time, we carry out our personal DIY
and start-up projects in this workshop. Our
members are often engineers, specialising
in electronics, mechanics or microtechno-
logy. But there are also people who study
physics, math, chemistry, computer science
or life sciences.

What matters here is the exchange
between disciplines, the exchange of
knowledge. It is the idea of creating a com-
munity where those who know more can
show other people how to make things. We
have about 50 members, but in 2014, at the
very beginning, we were just five friends.
Over the past three years, we have deve-
loped quite a few prototypes. For example,
we started collaborating with glaciologists
from Grenoble, in France, who found a use
for our robot.

Most of our members come from
EPFL, because of our network of friends,

100 PORTRAITS

but here we are trying to create links with
local associations and neighbourhood
centres. We try to develop expertise around
hardware and technologies. Part of the
answer to this is in the tools, we want to es-
tablish tools and a community to promote
mutual learning.

We're a bit like a fab lab, but we are
not anti-start-up, unlike other Fab labs. We
are here to help people with their technical
problems.

We also organize repair cafés from
time to time, because it’s close to what we
do. Basically, another local association re-
lated to sustainable development on cam-
pus invited us and computer experts (for
software tinkering). At the repair café, we
repaired headsets that people brought us,
devices that no longer work because of poor
cable contacts. In my experience, smart-
phones are not often repaired at these
events. It’s difficult. We would have to or-
der the parts before each repair café, and
that would be complicated to organize. But
sometimes we have to look into that. For
example, during the second repair café we
organized in Lausanne, there was this girl
who had bought smartphone parts on the
internet. She came directly to us with the
WiFi module to change, as she didn’t want
to do it alone. It took us two hours. An hour
to dismantle the device, then another hour
to reassemble everything. We had 35 com-
partments to separate the spare parts! That’s
what fixing technology is all about.
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#12
“ALONE BUT IN A NETWORK”

Squeezed between the television and computer, tablet and
mobile phone departments of Geneva's B. shopping centre,
under a sign indicating “express repair, Phone Solutions’ re-
pairers occupy a small kiosk, with just enough space to move
from the repair space to the cash register. In this area of high
footfall, facing the escalators, it is impossible to miss its pre-
sence. The workspace is reduced to its simplest expression, as
if it had been optimized to best slot into an already densely
occupied space.
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E., (GENEVA): I am a manual person, I have
always tried to understand things, to im-
prove and optimize everything. I have ne-
ver been afraid of opening an object to use
it better. I trained as a welder. I did a BEP in
Annecy, in France. My passion is automo-
tive mechanics, but I am self-taught with
smartphones. I've always liked putting my
fingers inside machines. It is important to
understand what you are doing, but also
to find out what is happening, and why.
It's important to feel it with your fingers.
I taught myself when my camera broke,
trying to make it work again.

When I started working here, I
had 2 months of training. I worked with
another technician, and then alone, all by
myself. The company is managed by two
partners, my bosses, who have opened lo-
cal kiosks in shopping malls across this re-
gion. We are an independent company, we
are not part of Manor. Our store is not ap-
proved by Apple, but that will happen soon.
There’s a whole process for that, you have
to do some training, follow their rules. In
total we have about 20 employees, including
the people in charge of the office, and in-
ventory management. We hardly ever meet
with the whole team, but we are constant-
ly connected with WhatsApp. We have one
group per kiosk.
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The work is sometimes difficult, you have
to manage customer expectations, some-
times they argue with you. It’s still technical
but there’s this whole customer part that I
didn’t need to do before. It is often stressful
to be exposed to customers, it is difficult to
manage information and repair at the same
time. There are two of us at the Balexert
shopping centre. I am a nomad, sometimes I
am in Manor, or Balexert or Chavannes.

At this point, I don’t know if I want
to remain a repairer. It’'s an interesting job,
but it’s not really considered as a profes-
sion. In terms of salary, we earn the mini-
mum, we earn as much as someone who is
a cashier while we have real know-how. We
need to be able to identify if the device will
lose its data, if it will work again after the
repair, if it will be restored in time... It’s
quite a skill. Sometimes, we have to do wel-
ding, but we don’t do that here, we have a
dedicated centre in Lausanne. Depending
on our customers’ problems, there can be
a long waiting period, sometimes a mon-
th. This is mainly because we have to order
parts, and depending on the brand or mo-
del of phone, it can take a long time. We
have suppliers all over the world, in Europe,
Asia, the Middle East (Dubai), but even if
we meet suppliers from our network at
trade shows on a regular basis, it takes time
to import their parts.
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F. shows me the WhatsApp group where sales people
and technicians discusss various problems, techniques,
spare components, and stock schedules.
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#13
“WE ARE LIKE A PHARMACY”

Between a kebab shop and a strip club in Geneva's Paquis
district, the ground floor of the building, comprising two
different shopfronts, has just reorganized: the hairdresser
and the repair shop have swapped places. There had not been
much of a clear separation before the switch, with customers’
phones being serviced before a haircut in the salon. The shop
is as lively as the neighbouring salon, and customers keep
coming in, asking for information, or just saying hello and
chatting with the team of repairers. During our research, the
shop did not just change premises, but its logo and overall
front design evolved to become more refined, reflecting its
growth. A, the Iraqi manager, receives us, indicating that he
set up the business on his own.
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A., (GENEVA): When I was a kid, I liked
electronics, opening things and repairing
them, I was drawn to technology. Before
Classphone, I worked in the food business.
I had a restaurant in the neighbourhood
but as everyone could see I was attrac-
ted to technology, I was advised to follow
that. The shop is seven years old. The first
year, I had four stores, three in Geneva
and one in Bern. I did everything myself, I
would collect the parts on my scooter and
take them from one store to another. In
Bern, they sent me the parts by post, I ran
all over the place and never slept. Then I
hired people, and the business grew. Over
the past two years, it’s been getting more
difficult. People want to invest less. Now
I am the only person in the shop, I ask
people to cover for me when I'm travel-
ling, but otherwise I'm alone. I had four
employees, before, just in this shop. But it
was too stressful, I couldn’t sleep at night.
Now I'm alone and it’s going very well, I am
calm, I don't have salaries to pay each mon-
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th. Anyway, in this area, if the boss is not in
the shop, it doesn’t work. So you have to be
there all the time. All the time. Otherwise,
things don’t go as you want them to.

Success is a question of strategy. You
need to have what people want. It’s like a
pharmacy, if you don’t have aspirin, no one
will come. So I immediately started buying
spare parts. Today my parts come from Ger-
many, Poland, Iraq, and some from Dubai,
where they are cheaper. In fact, in this bu-
siness, you have to find where the parts
are cheapest. I also go to London, where I
have my suppliers, four times a month. In
London, everyone is doing this, depending
on the neighbourhood, it’s Indians, it’s the
English. I also work with French people in
London. On the other hand, I don’t buy
anything in China, I can’t trust the quality,
I don't have suppliers there. I worked with
someone there in the beginning, but the
quality was not good. And then there are
the costs, it’s complicated. In China I just
buy accessories.
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#14
“HELPING PEOPLE”

Located on the fifth floor of a building on Bahnhofstrasse—
Zurich’s well-known shopping street, which connects the
lake with the main station—the shop looks more like a clinic
or the office of a multinational company than a repair store.
Stuck between accounting firms, investment funds, and pri-
vate bank offices, HandyDoktor seems to have adopted the
architectural codes of its neighbours. Inside, a reception area
with leather chairs opens onto a counter and a workshop
hidden behind a large, opaque screen. A woman busy fixing a
Samsung Galaxy receives us.

128 PORTRAITS






M., (ZURICH): I come from Russia, I mar-
ried a Swiss man and we moved here ni-
neteen years ago. It was my first job in this
country. A friend of was working here and
invited me to join the team, that was four
years ago. Work is sometimes boring, wo-
men like me need a more lively life. And I
have the impression that men feel better
here than women. The longer you stay, the
more boring it becomes.

When I came to work with my
colleague, she taught me everything. Af-
ter 6 months, you are pretty good, you
know the important things. It was difficult
at first, because I was afraid of breaking
parts. It was hard and I had to explain this
risk to people. The worst part was when I
didn’t know the answer, because I had just
started. At first, I felt that I was not effi-
cient enough, but it was difficult to know
everything, and I could not answer all the
requests. Another thing I soon noticed was
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that people accept when men don'’t have an
answer, but not when they talk to a woman.

I do different things here, it’s a ba-
lance between the technical side and a desk
job, but I like that. Sometimes I get tired of
doing nothing but repairs, it can be tedious
to always have my nose stuck in these de-
vices. And I like working with customers,
doing different things. In addition to the
technical side, I am responsible for the or-
ganization and administration of this shop.

My two bosses are Swiss, they ope-
ned this store five years ago, when there
were not many places like this. Three of us
work here. I help customers, and a colleague
does the more complicated repairs. But I
want to change jobs, that’s why I am stu-
dying psychology, I take courses online, on
a Russian platform. This work made me rea-
lize I like helping people. Here, you help a
lot, all day long! That’s why I'm interested
in psychology.
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#15
“WE’'RE TINKERERS”

Occupying the first floor of a former printing factory that is
being converted into a startup incubator, the space is diffe-
rent from the building’s other sections. Unlike the neighbou-
ring offices, the place’s purpose is immediately obvious, with
the sheer density of material in the room showing that we
are in a hackerspace. A phenomenal amount of machines,
tools, and storage cabinets seem to be available for all types
of projects.

The furniture is varied, and a range of signs give
advice to new or occasional visitors. Next to the sofa there is
an arcade terminal, leaning against shelves stacked with ma-
nuals and books of all kinds. A novel by author Bruce Sterling
catches my attention. A sensor on the door is connected to
internet, announcing on Twitter if the space is open, and si-
gnalling to potential users that they can come and make use of
the space. The presence of stickers on most of the appliances
in the room gives the impression these objects are begging
for us to repair them. We're definitely in a hackerspace.
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S., (RENENS): I studied computer science.
Currently I work as a freelancer, I'm on a
project with three friends who are starting
their own business. I discovered this hac-
kerspace seven years ago. I had heard about
it on a podcast and I was curious. Then I
came back a few times to tinker with things
and learn. After a while I wanted to get
more involved, and that’s why I joined the
committee last year. Today, I am president
of the association. For a long time I had
no concrete projects of my own, I came to
learn more by watching others and helping.

We are an association with sixty ac-
tive members and another twenty people
who come less often. We reach many people
but most of our members are interested in
computers or students with a project, un-
like the fab lab in the building below, which
reaches different people, such as designers,
architects or artists. If an object is broken,
at the fab lab downstairs they look on the
internet for information before trying to
repair it, they call the manufacturers, etc.
We are less cautious. We want to solve the
problem as quickly and efficiently as pos-
sible, without trying too hard to unders-
tand the system as a whole, or spending
days reading documentation. The problem
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is that, in doing so, there is sometimes a
risk of breaking other parts of the object!

Speaking of broken devices, we have
members who often repair their own phones.
For example, I fixed my iPod touch 4 when
its mini jack was no longer working. I had
ordered the replacement parts and found
information on the internet. There were
other members watching and helping me.
Everyone walks around the workshop and
looks at at what people are doing, the solu-
tions they adopt, wondering “why do you
do it like that and not like that?” It’s impor-
tant to get feedback when you're tinkering.
It’s an exploratory process.

The fab lab downstairs has facilities
for manufacturing, 3D printing, laser cut-
ting. They focus more on technical inven-
tions and industrial methods, working to
help their members find solutions to par-
ticular problems. Here, it’'s more about hel-
ping make a circuit to control LEDs, using
everyone’'s knowledge to tinker with the
resources at hand. We have the same basic
philosophy as the hacker fab lab and we
also share equipment. Besides it’s mostly
instruments and servers that we found in
other places, from people who wanted to
trash them.
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#16

“YOU HAVE PEOPLE'’S BABIES IN YOUR HANDS”
One Friday morning, about 30 minutes after breaking my
iPhone—which I had carelessly left on the edge of a photo-
copier—I go to the first store to open so early in the day. P.H,,
on the Plaine de Plainpalais seems to meet my needs, as indi-
cated by the sign on the sidewalk promising “iPhone and Sam-
sung repair on site.” I take a seat on the chairs in front of the
counter, alongside the other early-morning customers, looking
at their shoes, if not their smartphones, and wait my turn.
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A., (GENEVA): I'm the manager, but I work
here two aays a week. I am Caribbean, I
come from Lyon. In the store we have a re-
pairer who trained as a computer techni-
cian, another in telephony, and extra people
when the main repairer is not working. It’s
been three years since we opened the shop.
That was my idea, because I've been in the
telephone business for eight years. I have
always worked part-time, for example, at Cash
Converters, where I am still working today.

Why open a repair shop? We have
a lot more freedom of thought and action.
In supermarkets, there are fixed rules, but
here we have the opportunity to buy new
products, offer new services, etc., and this
is related to our customers’ environmen-
tal concerns. At first, I suggested opening
this store to my boss at Cash Converters,
but I finally did it myself. We work in
partnership with them, we repair their pro-
ducts and they send us their customers who
bought second-hand phones. I send them
people wanting to buy products. We specia-
lize on iPhone models, but sometimes our
customers bring us smartwatches, iPods,
computers, network peripherals, and so on.
We plan on setting up a computer repair
service to meet these customers’ needs.

I learned on the job, even though
I have a management background. In this
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field, that’s quite common. We work with
three repairers, all of whom are part-time
employees, with an hourly contract. C., who
is here today, has a diploma in management
(BTS) from France, and also works as a sa-
lesman at Cash. E. is the main repairer. He
is versatile and can make both sales and
repairs. He works full-time. Then there is
J. who comes when C. cannot replace E. I
can't give him a contract because he has a
different status, he is Spanish.

C., (GENEVA): I started repairing with my
father when T was 5 years old! He was repai-
ring computers and I started doing it with
him. At one time I tore everything down,
all the devices. I live in Aix Les Bains, in
France, and I travel to repair phones in
Switzerland. Basically, I found an ad on
Anibis. The manager initially took me on as
a consultant. And since she was happy with
my work, she hired me, and now I even
work at Cash. I'm also a musician, so I ma-
nage the music department there. I fix eve-
rything. You have to be a bit of a McGyver
to do this job. You have people’s babies in
your hands—I like the feeling of helping
people. Then there’s the discovery side. To
be able to repair something, you need to
understand all the parts. Knowing what
tool to use and when, I like that.
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H#H17
THE SOURCE
%533t [HUA QIANG BEI], &)l [SHENZHEN]
From a distance, Hua Qiang Bei looks like a series of large,
fairly generic buildings.

From the street, the small shops in this large com-
mercial district seem to overflow their premises.

Inside, the further you press on, the more you disco-
ver the size and scale of the whole. If the shops on the ground
and lower levels resemble the classic stalls of electronics
stores, a visit to the upper floors reveals a multitude of small
signs, sometimes reduced to their simplest expression, stands
selling highly specialized electronic components: micro-
processors, motherboards, cables, sensors, microcontrol-
lers, screens. In the corridors, which narrow as you progress
through the structure’s labyrinthine architecture, people
seem out of sync: some mill around, while others seem to
proceed straight to their goal, rushing to a particular stall or
expert. Employees spend lunch breaks on their smartphones,
snooze, pet their dogs, or patiently show price lists to po-
tential customers who can't read the language. Westerners
are amazed by the profusion of bric-a-brac. Some people do
business, while others wait for clients.
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Hua Qiang Bei is the world’s largest electro-
nic market. Sometimes referred to as the
“Silicon Valley of Hardware,” the shopping
centre is a hub of the electronics industry.
In the open space of a fifteen-storey buil-
ding, merchants and technicians refurbish
and sell used electronics. Each stand specia-
lizes in a particular range of components,
a type of machine, or a specific brand. On
site, thousands of craftsmen and merchants
dismantle, clean, sort, test, assemble, dis-
play, exchange, pack, and send electro-
nic equipment elsewhere on the planet. It
is also in this area that used and damaged
smartphones are collected, repaired, or dis-
mantled, for use in the renovation of elec-
tronic components.

B., (GENEVA, LYON): Every three months
we went to Paris, to shop for spare parts
and accessories. We realized that these
components were our biggest expense. So
we thought, why not find the best supplier
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and become our own reseller? We realized
that those suppliers were in China. In 2008,
I went to Hong Kong. At the time there was
no internet, and so it was difficult to find
suppliers’ addresses. We just knew it was in
Shenzhen. We walked ten miles to find out,
we crossed the border. At the time, there
were six or seven million inhabitants and
no one spoke English. In Hua Qiang Bei,
the good thing is that I started at the same
time as everyone else. There were 800 to
1000 stores. The more you went down into
the buildings, the more expensive it was.
I noticed it after four or five trips.... Be-
cause of the rents... the prices are more ex-
pensive down there, and when they see that
the customers are serious, they make them
go up. It’s changed since then, with Alibaba.
Over time, we became friends with our sup-
pliers. To trust each other, you really have
to be friends, and in China they don'’t trust
anyone at first. Now it’s not even work rela-
tions. When you go there, you eat with them.



il

#H17

L/







DISCUSSION
WHAT CAN WE LEARN FROM THESE PORTRAITS?
WHAT DOES OUR COMPARISON OF THESE REPAIR
SPACES TELL US ABOUT REPAIRERS’ LIVES?
WHAT CAN WE LEARN ABOUT BROADER PATTERNS
OF MAINTENANCE FROM A STUDY OF SMARTPHONE
REPAIR IN SWITZERLAND?

In this concluding chapter, we seek to address these questions,
drawing together the experiences depicted in the portraits, along
with additional materials from our research.

LANDSCAPES OF MAINTENANCE AND REPAIR

Early in our research, we saw that the apparently clear-cut hack-
erspace/store distinction concealed a diversity of repair venues.
While hackerspaces are usually set up as non-profit organizations
(#10 #11 #15),* we also found entrepreneurs seeking to inte-
grate commercial and non-commercial activities (#11). Equally,
some for-profit stores had adopted a cooperative structure
(#2) or a business model that struck a balance between generat-
ing revenue and serving the community (#8). As one of our in-
terlocutors in Lausanne stressed, hackerspaces do not have
a monopoly on wanting to “save the planet,” with many stores
stressing similar environmental objectives (#11). However, even
if some of the businesses and hackerspaces we visited had
broader goals, most repair shops still treat smartphone repair
as a skilled commercial activity, based on their identification of
user needs as a business opportunity. Our analysis of repair-
ers’ motives and employment histories supports this read-
ing, as questions of sustainability and environmental issues
were only referenced by informants from the professional
classes, and those who had completed higher education.?

The shops we visited varied in size; from the supermarket repair-
booth (#12) to the small neighbourhood store (#1 #3 #5 #9 #13
#14 #16), from the chain of shops operating across several Swiss
cities (#6 #7 #8) to the sole proprietor (#4). Regardless of a
given business’s legal structure or scale, the set-up was nor-
mally the same, with one or two employees active on the shop

1 These reference numbers correspond to the previous portraits.
2 This is not to say our other subjects never talked about environmental issues, but
such were not mentioned as one of their primary motivations.
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LANDSCAPES OF MAINTENANCE AND REPAIR

floor,® covering reception, offering advice, handling payments,
and making repairs.

Although different firms’ motives and operational scope varied
the repairer’s objective remained the same: solving the problems
encountered by their customers with their smartphone.* With
problems and interventions often explained by analogy with hu-
man health and medicine,’ store names often reference the med-
ical and caring professions® (as seen in the introduction). Where
Fab labs and hackerspaces organise “repair cafés,” commercial re-
pairers describe their interventions as a form of therapy (#3) or
medication (#13). Devices are “sick,” suffering from “Apple Loop
Disease” or “Touch disease,”® and repairers regularly use terms
like “diagnosis,” “infection,” “viruses,” “life expectancy,” “resusci-
tate a smartphone,” “bring it back to life,” etc.

Beyond this desire to “cure” devices, the kinds of repair activities
carried out in these spaces vary. As our interlocutors based in
hackerspaces or Fab labs attested, smartphone interventions in
non-commercial venues are extremely limited. These repairers’
scope of action is limited by the complexity of repair tasks and a
lack of spare parts. These factors can frustrate participants in col-
lective repair sessions, who often turn to these spaces as substi-
tutes for a paid service,” having heard the “Maker revolution” or
“Fab lab phenomenon” framed as a means to combat object ob-
solescence. As in the portraits, the difficulty of repairing digital
devices, as compared with mechanical technologies like vacuum

3 Diverging from the larger groups of informal repairers active in Bangladesh
(JACKSON et al. 2014) and Port-au-Prince (PAYEN et al.,, 2019), and the craftsmen involved in refurbi-
shing smartphones in Huaqiangbei (ScHuULzZ, 2017).

4 Supplementing their income with the sale of phone cases, screen protectors, cables
and adapters, alongside other electronic gadgets.
5 With some businesses even going so far as to incorporate such metaphors in their

space and choice of décor. Although watchmakers, garage mechanics, and shoemakers work on ob-
jects that are also common, few repairers make such easy recourse to the lexical field of health. With
the technique increasingly seen as an extension of the body—as anthropologists such as André
Leroi-Gourhan (1964) have shown—wouldn't this medical metaphor reflect the importance of the
technical object it concerns, and the affects it mobilizes? (cf. Nova, 2020)

6 Switzerland’s iklinik repair chain features the electrocardiogram “pulse” as decora-
tion on its walls, while labelling the different areas of the shop with terms such as “operation table.”
7 https://www.vice.com/en_us/article/8xem8x/iphone-7-grayed-out-speaker-loop-
disease-boot-loop-hangs-on-apple-logo

8 https://www.lifewire.com/iphone-touch-disease-4120914

9 Another hackerspace in Geneva, whose portrait we have not included in this book,

indicated that they regularly received visits from people who thought they could have their smart-
phones repaired, following radio or television shows on Fab labs.
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LANDSCAPES OF MAINTENANCE AND REPAIR

cleaners or toasters, see users quickly reassess the feasibility of
re-appropriating the smartphone.’

For these reasons, shops remain the primary venue for smart-
phone repair. Most hardware interventions are made in response
to customers’ requests to change broken screens or mechanical
parts (buttons, speakers, chassis), replace batteries or antennas,
or dry out the device after it has been immersed in water. This
allows us to draw an initial dividing line between different types
of hardware interventions. The bitter words of one shop owner
(#1) registered a difference between stores that “only know how
to repair screens” and “real technicians.” Where the former group
are usually self-employed entrepreneurs who see simple repairs
as an easy source of income, the “real technicians” are those re-
pairers who can address complex or uncommon problems, or
who possess advanced skills (#4 #5)" and techniques for diag-
nosing the causes of breakdown or failure. This distinction is not
just a question of individual repairers’ skills or specialisation,
but derives from a way of valuing specific know-how, with cer-
tain technicians recognised as experts in particular practices (see
HousToN, 2019, p. 135).

A second divide separates repairers who focus exclusively on
hardware from those involved in both hardware and software
interventions. Within software interventions, there is a further
distinction between operations that are easy to perform (e.g. OS
updates and configuration) and more complex tasks, like data re-
covery, which may require computer programming skills. In ad-
dition, an emerging practice sees repairers intervene in the “be-
haviour” of algorithms, apps, and software. This might involve
recommendation systems or voice assistants, such as teaching
the Siri virtual assistant to recognise the user’s voice, correcting
pronunciation errors, or calling third-party services such as Uber.”

10 As the founder of a prominent Geneva hackspace told me on Twitter, responding to
a link I posted on a public initiative on the “right to repair:” “With multilayer circuit boards with
internal components, repairability is impossible. Having the right to repair is irrelevant if a) the
device cannot be safely disassembled and b) the parts needed to repair it cost more than a new device.”
1 Such as micro-soldering (soldering operation that requires using a microscope in
order to connect wires or small-scale components to each other with an alloy made from tin and
copper), or screen reconditioning.

12 A phenomenon close to what communication researcher Tarleton Gillespie calls
“tacit negotiation,” when describing how “we perform to adapt ourselves to algorithmic systems: we
enunciate differently when speaking to machines, use hashtags to make updates more machine-rea-
dable, and describe our work in search engine-friendly terms.” (FINN, 2017, p. 20)
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FRICTIONS IN REPAIR PRACTICE

Given the varying objectives, organisational structures, and degrees
of commercialisation of these different repair sites, our portraits
capture several frictions key to these spaces’ everyday lives.

The most visible tension is in the precariousness of most of these
spaces. Apart from the Swiss German retail chain (#8), most of
the repairers, owners, managers, and employees we spoke to report
that repairing can be a tedious activity. Depending on a store’s lo-
cation, customer demand is sometimes limited, which makes it
difficult to ensure an adequate income (#6). Some shops’ organ-
isation and management structures have also put pressure on
their owners. In the most common case, friends or family mem-
bers make the decision to launch a store, only later discovering
the disadvantages of entrepreneurship, as partners faced with
difficult business decisions. This has led to a rapid turnover of
shops in Zurich and Geneva, with some spaces ceasing trading
after a few months.® Reductions in store staff can cause other
problems. Juggling customer interaction, telephone calls, and
repair work requires constant task-switching; something in ten-
sion with the careful, sustained concentration required for com-
plex repair operations. These cross-cutting pressures also impede
employees’ ability to estimate the duration of repair jobs, or calm
users’ anxieties and irritation.

Furthermore, the repair work undertaken in these spaces is struc-
tured by different repair regimes (DENIS and PONTILLE, 2015).
Outcomes can vary. Repairers’ interventions might not restore
smartphones to their original factory state—some interventions
might tweak or damage the device, changing its performance
and utility. Some repairers can even improve functionality, by
upgrading a device’s memory,** or boosting the battery’s perfor-
mance® (#4). They might make the technical changes required
to “overclock” a device, boosting the processor’s speed by install-
ing a particular application or modified operating system'® (#8).
These examples show that maintenance and repair operations

This situation has lead to the appearance of simpler stores such as supermarket kiosks,

which compensate for the high cost of rent by shrinking their size and simplifying their activities.

14

15

With external accessories and sometimes more hazardous DIY in the device itself.
By placing it on a Kaisi 9201 Battery Tester Battery Charger and Activation Board,

originally designed for testing the voltage of iOS devices, which sends electrical power for ten minutes.

16

While this manoeuvre makes it possible to have a slower device, and therefore to be

able to use several applications more efficiently simultaneously, it can make it less stable, generate
more heat and therefore consume more energy.
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FRICTIONS IN REPAIR PRACTICE

need not reify an artifact’s stability.” The coexistence of multiple
repair and maintenance regimes is important, as not all repairs
can be completed. To take one example, repairers may be unable
to restore smartphones that have fallen in the toilet to an orig-
inal baseline of functionality—even when dry, the battery may
be permanently damaged, limiting the device’s operating life. In-
complete repair jobs can, however, attract complaints from dis-
satisfied users. Even if repairers appreciate these different repair
regimes and their limitations (“you can't always perform miracles”),
this is not always appreciated by customers, who might attribute
failure to wrongdoing or foul play (#3).

Another source of friction is the varying legality of interventions
and repair practices. In extreme cases, customers make requests
that would break the law, asking repairers to install a location-
tracking chip, or recover data from stolen devices, but these
jobs are usually rebuffed by store technicians. On a more mun-
dane level, our portraits show how many repair jobs operate at
the edge of what is permissible. Government regulations put le-
gal restrictions on repair operations, while manufacturers go to
great lengths to block the use of components from third-party
suppliers. Depending on the repairer, and their level of comfort
with informality, these boundaries can easily be crossed. This is
the case dessimlockage, where the repairer intervenes to remove
the limits locking (simlocké) a device to a specific mobile contract
provider, allowing the use of any SIM card.” A similar service is
jailbreaking, a way of circumventing software restrictions im-
posed by manufacturers, which allows new features to be added
to the smartphone: changing the theme with new icons or dif-
ferent colours, or even adding pirated programs. In some repair
venues, overclocking a device was classified as a kind of informal
manipulation, while others seemed happy to install unautho-
rised programs or accessories.”

17 For more examples, see Marianne de Laet and Annemarie Mol’s paper on the Zim-
babwe Bush Pump, which describes the multiple ways in which villagers perpetuate this artifact by
reconfiguring its boundaries and working order (Dt LAET and Mot, 2000); a similar phenomenon can
be found in Lara Houston’s work on mobile phone repair in Kampala (HoUsTON, 2018), or Marisa
Cohn’s account of an ageing satellite, whose software needs to be frequently updated and adapted.
(ComnnN, 2019)

18 Devices marketed directly by operators as part of a package are subject to a “simloc-
kage” that prevents users from passing over a competing network without first entering a deactiva-
tion code. This stems from the fact that most phones sold with a mobile plan have a 12 or 24-month
commitment that forces the user to use only the operator’s GSM, 3G or 4G telephone network.

19 One example of a (legal) app sometimes mentioned is “DU Speed Booster” for Android,
which is described as “an optimization tool that allows you to increase the processing speed of your
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Issues around questions of legality and informality are reinforced
by the fact that customers are often unclear about what is or is
not legal (#14). Perceptions and understandings of legality are
mediated by users’ backgrounds, habits, and the fact that cer-
tain regulations, such as SIM locking, have survived longer in
some territories than others. With ready access to used and sec-
ond-hand smartphones, and the skills to reconfigure them or ac-
cess deleted files and content, repair shops are sometimes visited
by the police. However, the authorities are more interested in
the traffic and circulation of stolen electronic devices than infor-
mal repair practices or possible data theft.

Despite the precarity and informality of these spaces, most of
our interlocutors affirmed their positive social dimension (#3 #5
#6 #7). If Fab labs and hackerspaces’ social contribution is more
obvious, as in, for example, “repair cafés,” this is also true of most
shops.2® Customers come to drink coffee, chat about their devic-
es, or seek help with minor problems (restoring settings, con-
figuration), administrative services (such as filling on-line taxes
forms), or a phone call in a language they cannot speak (#3). In
these interactions, repair shops’ fulfil roles far beyond their stat-
ed function, sustaining neighbourhood life and providing a social
resource for the local community.

ENSKILLMENT

The range and diversity of smartphone repair techniques raises
questions about the practical knowledge underpinning these
stores’ services, and how repairers’ skills are developed and repro-
duced. Device manufacturers rarely provide resources or support
for repairs made by users or uncertified third parties.?* Critical
information and specifications are kept private, with product
designs, repair processes, and access to tools, software libraries,
and official spare parts strictly limited to authorised repairers.?

Android device and clean the internal memory.” https://du-speed-booster.en.uptodown.com/an-
droid

20 In this regard, hackerspaces and Fab labs may recommend certain repair shops for
interventions that their repairers cannot carry out (#2 #10), contributing to local network forma-
tion.

21 Unlike computer security conferences in which hackers and industry specialists
meet and exchange information in what Korn and Wagenknecht called an “arena of repair,” i.e. “a
discursive space that cuts across the social worlds of hacking and industry” (KORN and WAGENKNECHT,
2017, p. 2476)

22 Authorised repairers are the one who applied for certificates issued by manufactu-
rers, which, in turn grant them with permissions to address a well-defined set of breakdowns and
problems, following a specific procedure.
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Our interlocutors complained about the existence of multiple
smartphone models, and the technology’s instability—with a
smartphone’s performance often contingent on some combi-
nation of updates, installed apps, the device’s age, and previous
repairs. Manufacturers have also enacted strategies to make re-
pair more difficult. To take on example, both Apple and Chinese
manufacturer (Huawei) have adopted non-standard, five-lobed
security screws in their designs, to prevent people from opening
their devices.?® In another case, now infamous among users, an
error message (“Error 53”) appeared on iPhone models repaired
with spare parts not sanctioned by Apple.?

Repairers use a wide range of information, knowledge and methods
in their daily work, from troubleshooting to implementing solu-
tions, identifying components or software solutions, and inter-
personal skills such as listening or providing advice. How they
developed their skills varied across our research sites, with in-
dividual repairers mobilising different practices, activities, and
attitudes to build expertise and gain competence in their profes-
sional activities. While some got diplomas (#1), others learnt at
home, alongside their family (#16).

An investigative approach to technical objects is common to
shop owners and their technicians, as well as hackerspace found-
ers and members. Deriving from a curiosity about technologies
and how they work—something often associated with the figure
of the hacker® (cf. LEvy, 1984)—this often resulted in our inter-
locutors dismantling, tinkering with, and reassembling all kinds of
devices. As one repairer explained, “I have always tried to under-
stand things, to improve and to optimise everything” (#12). This
attitude is central to the activities of hackerspaces and Fab labs,
which frequently set out to teach participants how to “overcome
the fear of opening an object” (#10).2¢

23 Until a company released a screwdriver specially for unscrewing iPhones, a develop-
ment that demonstrates the co-evolution of large industrial groups and smaller players, with the
latter constantly looking for ways to reassert control over technical objects.

24 While this outcome has since been abandoned by Apple, a 2017 software update (i0S
11.0.3) has proven capable of disabling certain features if repairs make use of unapproved spare parts.
25 And closely tracking what Pekka Himanen describes in his book on the “hacker
ethic” (HIMANEN, 2001).

26 For more on this topic, see BERREBI-HOFFMANN, BUREAU and LALLEMENT (2018, p. 151).
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This investigative approach reflects a mode of “exploratory” en-
gagement frequently associated with digital practices. Requiring a
blend of effort, enthusiasm, and suspended attention, this mode
of engagement was often applied to solve puzzles or technical
problems without clear solutions (cf. AURAy, 2017).

Although most of our interlocutors had experienced this mode
of engagement, recognising it as something they had often de-
veloped during childhood or adolescence,* this was not the
case for everyone. Some people became repairers after seeing a
business opportunity (#3 #5 #6) or having found work with on-
the-job training (#3 #7). Many of these newer entrants have sub-
sequently cultivated this investigative attitude. However, not
everyone we met was necessarily inclined to pursue such an ap-
proach, with most repair tasks requiring the application of prov-
en and well-codified techniques (changing screens, batteries,
or buttons).

On questions of skills and training, our repairers’ biographies
cover a range of experiences, from formal technical instruction
to pure self-study, often without a clear purpose. Though this
may follow from the above ethos, this is not always the case. As
our interlocutors noted, self-directed study is an essential part of
the job, enabling repairers to handle the rapid succession of new
phone models, as new components lead to new problems, and re-
pair attempts are stymied by a lack of official resources or manu-
facturer guidance. In this, repairers continually refresh their skills,
making use of online resources including YouTube video tutorials,
web forums,?® documents in pdf format, or membership of Slack
or WhatsApp discussion groups.?

Among those interlocutors who received formal training, a wide
range of qualifications had led them to the repair profession.
Electrical engineering, computing, boiler-making, or commu-
nication systems were well-represented among founders and

27 An activity they often maintained, for some, by friendly/family sociabilities (#16)
28 While iFixit, GSM forum, cellphoneforum and sometimes Reddit are the most fre-
quently mentioned, repairers also use forums in languages other than English, such as French,
Arabic, Spanish, or Russian; a diversity that reflects both their personal biographies and the availa-
bility of online information.

29 The bulk of these resources concern specific intervention modalities linking smart-
phone models and a specific type of problem. But there are also comments on the repairability of
certain devices, on new tools and machines, as well as advice on finding spare parts.
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shop technicians,*® while repairers operating out of hackerspaces
and Fab labs had often had an academic background, with many
holding engineering degrees.

What do repairers learn? Firstly, our portraits sometimes featured
descriptions of certain procedures to be followed, as in the case
of transferring a customer’s address book (#1), cleaning a mother-
board (#12) or diagnosing a problem with the device’s camera
(#16). In each case, repairers followed a clear operational sequence
(chdine opératoire)® imparted by their training. It was the practical
application of such sequences that most interested us, revealing
the repairers’ bodily commitment and techniques—something
that applies equally to diagnoses of failure, and the practice of
repair. In each case, repairers feel, touch, push, pull, pull, move,
blow, shake, and rub the devices®* The repairer uses all of their
senses, supplementing vision (detecting damage) with touch
(testing a button, checking the integrity of a screen), hearing
(noting a particular noise or its absence), or even smell (sniff-
ing for strange odours during a micro-welding operation). In this
sense, repair is an embodied and “sensual” practice (DANT, 2009,
p- 16), even as repairer technicians’ bodily capabilities are extend-
ed by instruments assisting in diagnosis (microscope, oscillo-
scope, battery tester) and repair tools (soldering iron, drying ma-
chine, reconditioning machine).?® Ultimately, it is the repairer’s
body—the fingers that hold the device, the nails that pry open
the case—that is their first recourse, and primary instrument.**
Supplementing these bodily engagements, a secondary skillset,
usually more recently acquired, encompasses the “soft skills” that
extend beyond repair; listening to customers and their problems,*

30 Some of our interviewees displayed their diploma in store (#1).

31 “Chaine opératoire” is a concept from anthropology, denoting operational sequences
of gestures mobilised “to understand the propensity of human beings to associate material actions
and physical objects with the production and rendering visible of social relations.” (LEMONNIER, 1992,

p- 19).

32 A set of moves that seasoned repairers performed with greater skill, speed, and
control than when one of the authors attempted the same tasks during their internship.

33 Such a commitment of the senses, particularly in the diagnostic phase, could be

compared with the notion of prises proposed by Bessy and Chateauraynaud, which refers “to the
encounter between a set of categories and material properties, identifiable by the common (sup-
posed) senses or by instruments of objectivation.” (BESSY & CHATAURAYNAUD, 2010. pp. 689-711)

34 “The body is man’s first and most natural instrument. Or, more precisely, without
speaking of instrument, the first and most natural technical object, and at the same time, technical
means, of man is his body” wrote Marcel Mauss in 1935.

35 One of the repairers in shop #3: “Sometimes you are confronted with people who
explain to you that their whole life is in their phones. I had a man once who wanted to get the
pictures from his father’s phone because it was all he had left of him, so it was really a life story.”
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offering advice, handling complaints, setting and negotiating
prices. These situations require skills that far exceed any inves-
tigative attitude or formal training, with some respondents ex-
pressing their frustration at having to juggle repair jobs and their
customers’ social and emotional needs (#9).

These “soft skills” are also applied to questions of strategy, with
shop managers, repairers and hackerspace participants constant-
ly looking to develop their spaces, service offerings, and manage-
ment techniques.?® For stores, there is an additional commercial
edge in staying up to date with new smartphone models and re-
pair techniques: “As soon a new model comes out, we have to up-
date our knowledge. We bought an iPhone 7, and our technicians
broke it. It cost us 1000 CHF, but it was an opportunity to learn.”
(#12) Besides, since manufacturers rarely share the technical
documents and specifications for these new models, individu-
al repairers have had to take a more tactical approach to learn-
ing; dismantling and reassembling the new models—sometimes
breaking test devices in the process. Among our repairers, this
reconstruction of authorised repairers’ operational sequences
follows the kind of investigative engagement introduced above,
driven by both their own curiosity and a need to adapt to chang-
ing customer demands.*”

From our profiles, we identified three different ways repairers

have tried to adapt to these changes:

* Reverse engineering, or discovery by trial and error, in which
repairers try to fix their own smartphones or devices they
have in stock. Some repairers document their attempts at this
kind of reverse engineering, either via an online information
system (#8), or, more commonly, in a notebook or paper bind-
er that the repairer keeps updated (#4).

e Cumulative attempts at repair, experimenting on customers’
devices over longer spans of time. Repairers encounter new
problems or unfamiliar smartphone models as part of the nor-
mal flow of customer activity. Stores offer services that exceed

36 For stores, the search for additional income and revenue streams is a constant. Fab
labs and hackerspaces experience a similar pressure in their push to involve a wider audience in
their activities.

37 This pressure to acquire new knowledge and skills is sometimes linked to fears that
the phone repair shop might not survive as a viable business model. During our investigation, seve-
ral repairers reported that shops and small independents had ceased trading, deterred by the diffi-
culty of handling problems beyond screen or battery replacements, and the barriers to repair put in
place by device manufacturers.

166 DISCUSSION



ENSKILLMENT

their expertise, using these encounters to develop their busi-
ness, and explore new possibilities. This relies on a form of
improvisation and exchange between colleagues.®

e The authorship and use of documents, explanatory videos, or
contributions to discussions on online forums. This includes
“teardown reports” produced by commercial third parties such
as Chipworks or TechInsights,?** who dismantle smartphones
to produce lists or plans detailing a device’s technical speci-
fications and identified components (processors, sensors, an-
tennas, screens, etc.). Although these documents can be ex-
pensive, running to several thousand euros, copies circulate
among personal networks, while some repairers locate incom-
plete or bootlegged versions on unofficial websites. Not all of
their contents are of practical use, but we found screenshots
and annotated photographs among some of our respondents’
notes (#4).

Not all repairers are able to set aside time for research activities
based on documents that are difficult to access, and problems
rarely encountered by their customers. Hackerspace members
may see an intrinsic value in exploratory tinkering, but most
commercial repairers lack the time, motivation, or ability to en-
gage. As a result, different repairers develop varying levels of skill
and expertise, based on their exposure to different problems and
phone models. Unable to provide a certain skill or service, some
repairers might direct their customer to a more specialised com-
petitor (#2). Equally, exposure to a certain set of problems—and
identifying their commercial potential—can lead a repairer to
gradually specialise in a specific area, without having planned to
do so. This was the case for two of our respondents; one launched
a company focused on screen reconditioning (#5), while another
became a nomadic worker, without a store home base, specialis-
ing in micro-welding (#4).%°

38 Paralleling Julian Orr’s observation that repair is not just an application of existing
knowledge, but turns on the relations between customers’ problems, the condition of machines, and
the actions of technicians themselves (ORR, 1996, p. 2)

39 Two companies that merged during the final stages of our research. Based in Ottawa,
the new firm describes itself as “Your partner for revealing innovation and analyzing patent rights.”
See https://www.techinsights.com/about-techinsights.

40 Beyond this specific case, during the 2020 COVID-19 lockdown, most of the shops
turned their businesses into nomadic operations, while some asked their customers to pre-book
appointments over the phone

167



ENSKILLMENT

168

Although we have stressed the importance of individual repairers’
skills, knowledge and experiences, it is important to recognise
the material elements of their know-how, which frequently cor-
responds to their documentation of certain techniques, and the
acquisition and use of tools and spare parts.

Our interlocutors commonly used notebooks full of drawings,
technical diagrams, and lists of components with description
of their characteristics and shortcomings. They also assembled
binders of extracts from forums and annotated screenshots of
web forum posts, sometimes in multiple languages (#4), books
to describe maintenance procedures (#5), video series (#3), and
even an entire “internal learning system” compiling failures and
notes on the availability of spare parts (#6 #8). Rarely intended
for circulation beyond a group of colleagues and trusted contacts
from other stores, these documents may belong to an individual
repairer (#4), a shop (#3 #5), or an entire chain (#8). More de-
tailed or specific supplementary information may be shared with
the same small circles on platforms such as WhatsApp (#12), on
online forums, or through face-to-face meetings (#6). Unlike
hackerspace participants, the communities of practice formed by
commercial repairers exists in more limited and transitory ways,
with restrictions on who is able to benefit from resources and
shared information.

Alongside these examples of documentation, we can see the
material components of repairers’ skills and expertise in their
maintenance of a stock of spare parts and components, and the
customisation and use of repair tools. Such practices were rel-
atively common among our respondents, with many repairers
having cultivated extensive collections of spare parts, but also
fully-functional smartphones, earlier mobile phones (#1), and
other electronic devices such as tablets or smart watches (#6).
These devices and components are usually distributed across
multiple boxes, cabinets and drawers, typically in the back of the
shop, away from customers. Representing a stock of materials
easily accessed during a repair job, individual items constitute
what David Edgerton has described as “reserve technologies,”
technical objects used as temporary or short-term solutions to a
problem (EDGERTON, 2006, p. 52). By pulling materials from this
reserve, a repairer can replace defective smartphone components
with their counterparts from other, similar devices—a creative
reuse of technology described elsewhere as “cannibalization”
(CALLEN 2017; HoUSTON 2017). This stretches notions of creative
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repurposing, a practice close to what Claude Lévi-Strauss saw in
the “bricoleur,”** which encompass the reuse and improvisational
adaptation of spare parts from other devices, and the use of tools
that may not have been intended for a particular job (Jackson et
al. 2014, p. 7). In one case, we saw a microscope improved with a
surplus phone case and LEDs placed to provide better lighting
(#4). The repairer who made this device, a nomadic worker spe-
cialized in micro-soldering, explained how he had needed such
a feature, but could not afford to buy an expensive microscope.
Re-using spare parts to improve an existing tool was not only a
way to save money, but also helped him show colleagues his ability
to repair and modify complex technical objects.

This issue of spare parts, and who has access to them, highlights
another important aspect of repairers’ work: their presence and
participation in multiple networks and communities of practice.
Although repair work, like our informants’ acquisition of skills
and know-how, is materially situated, it is also a collective effort.

LOCAL AND GLOBAL NETWORKS

In focusing on portraits and testimonies of individual repairers
based in shops, hackerspaces and Fab labs, our account might
make it seem like maintenance and repair are straightforward
endeavours, requiring the participation of just a repairer and
a customer. If we were to limit our analysis to repairers’ work-
shops, and repairer-customer interactions, we would miss how
diagnosis, problem-solving, and repair work draw on broader net-
works of people, documents, and components. To avoid this trap,
we apply a more structural analytical lens to the work of mainte-
nance and repair, situating individual repairers’ interventions in
a wider field.

These networks connect repairers with a variety of suppliers and
subcontractors, spanning different roles in the supply chain, and
capable of manufacturing and distributing key components. Such
networks are an important part of repairers’ capacity to inter-
vene. Without access to their resources, it is difficult to replace

41 The bricoleur is a figure for whom “the rules of his game are always to make do with
“whatever is at hand,” that is to say with a set of tools and materials which is always finite and is also
heterogeneous because what its contain bears no relation to the current project, or indeed to any
particular project, but is the contingent result of all the occasions there have been to renew or enrich
the stock or to maintain it with the remains of previous constructions or destructions.” (LEVI-
STRAUSS, 1966, p. 20).
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broken or faulty components such as motherboards or connectors.
Sourcing replacement parts can be a problem for hackerspaces
and Fab labs (#10 #11). A lack of stock can leave them unable
to make repairs, or relying on participants to supply their own
parts (#11). Even stores and businesses may struggle to access
quality parts at a non-prohibitive price (#1 #5 #6). Although it
is common for repairers to order components directly from Chi-
nese online platforms, such as Alibaba, our informants also used
official suppliers (when they agree to sell parts) and European
resellers and intermediaries (e.g. #1, who mentioned his suppli-
ers in Paris). They may have difficulty in controlling for quality,
sometimes receiving components that prove unusable. As a re-
sult, a small number of repairers have, in the past ten years, start-
ed “going to the source,” visiting shopping centres in Huaqiang-
bei and Shenzhen to buy parts from local manufacturers and
suppliers (#17). Some of our interlocutors underlined the strong
relationship they have built over time with particular Chinese
suppliers;*? a source of competitive advantage that allowed one
French store to reposition itself as a spare parts supplier, serv-
ing other repair businesses (#7). Parts sourced in Huaqiangbei
are sometimes not always what they claim to be, however, and
may be manufactured by companies reproducing components, or
supplied by craftsmen specialising in disassembling second-hand
smartphones.*?

Alongside spare parts, the acquisition and use of more complex
tools, computer programs, and firmware libraries require repair-
ers to have cultivated a network of suppliers. This topic rarely
came up during our interviews and observation sessions. Al-
though repairers were reluctant to expand on their use of such
tools in their work, any adoption of specialist apparatus usually
followed recommendations from our interlocutors’ ex-colleagues
and informal contacts, or via specialist online forums.

Repairers are also participants in a second type of network,
a more knowledge-focused community of practice oriented
around the repair and maintenance of digital objects.** Beyond

42 Whose identity they did not want to disclose.

43 See Yvan Schulz (2017, p. 85), who, in his investigation on re-assemblers of this
“hardware mecca,” describes how “tens of thousands of craftsmen and merchants dismantle, clean,
sort, test, assemble, display in shop windows and online, negotiate, pack, [and] send” spare parts.
44 A “community of practice” is a group of people whose identity is defined by their
common interests and competences, their engagement in discussions and joint activities, and sha-
ring of information, tools and know-how (LAVE and WENGER, 1991; WENGER, 1998).
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individual practitioners, this network also includes firms special-
ising in particular services, organisations like iFixit that produce
their own documents and videos, research offices publishing
teardown reports and schematics, and active members of on-
line forums. Such groups also rely on unplanned meetings be-
tween repairers from different stores (#4 #6), exchanges on lo-
cal WhatsApp groups (repairers in the vicinity of Lake Geneva,
in the case of #6), or transnational meetings with colleagues
or distant cousins (#4 #16). Information on repair techniques,
technical issues,*® and phone components*¢ is made available,
and exchanged all day long between repairers. Although infor-
mation shared on forums is easily found, it is harder to locate
detailed technical documents or first-hand summaries of indi-
vidual repairers’ reverse engineering efforts; something that of-
ten relies on mutual aid between people who are socially close, if
not living in the same neighbourhood. This collective aspect of
repair also features in Lara Houston’s research on mobile phone
maintenance in Uganda, a setting where repair practices were
“shaped by connections to trans-local bodies of repair knowl-
edge, largely accessible via the Internet” (HousTON, 2019, p. 130).
For Houston’s respondents, a lack of internet access limited her
subjects’ attempts at repair, but this was not the case for our in-
terlocutors—in part, because their interventions were based on
learned processes (repair of damaged parts). Remote access was
only needed for serious problems (on hardware layers such as the
motherboard, or software issues) or when handling new smart-
phone models.

The number and range of actors in these networks show it is
difficult to work with smartphones as a lone repairer, without
active, regular participation in a wider community of practice.
Building their networks, repairers must cultivate relationships
with trusted component suppliers, while knowing where to di-
rect customers with problems beyond their expertise.

Probing these networks, we find a dynamic that fluctuates be-
tween competition and cooperation. In our observations, repairers
moved between stores—either physically or via digital media (#1
#4 #6)—to access specific tools or parts, but also to seek or provide

45 These exchanges reflect Julian Orr’s description of the collaborative nature of pho-
tocopy repair, where discussions of common problems, causes of failure, or common exceptions
become stories that circulate among repairers (ORR, 1996, p. 127).

46 To take one example, the repairer profiled in portrait #4 showed us binders filled
with macro photographs of motherboards.
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advice and support. Offering time, guidance, or resources may
help to solve customers’ problems, but it also contributes to the
upkeep of a community of practice. However, where hackerspac-
es and Fab labs were designed to facilitate participation and rec-
iprocity, our observations show the commercial repair ecosys-
tem is more complex, comprising a diverse range of actors, with
multiplex ties connecting repair stores, spare parts suppliers,
resellers, intermediaries, and subcontractors.

Networks established by these repair businesses are shaped by
multiscale interactions and a sustained process of “globalization
from below.” The first of these concerns the interplay of local, in-
ternational and global networks. Repair stores in Geneva, Zurich,
and Lausanne work with partners and subcontractors in their
home city, but also interact with European intermediaries—
particularly in France or England—as a way to avoid expensive
shipping costs. They also negotiate with contacts in Shenzhen,
Hong Kong, and Dubai for access to schematics and spare parts.
In addition to providing an operational base for individual re-
pairers, the repair shop thus also serves as an underappreciated
node in a globally distributed supply chain. Making the most of
these transnational networks requires skills beyond the reach of
some repairers, however—most commonly language competen-
cies,*” but also negotiation skills, awareness of broker and deal-
er networks, and the confidence to initiate contact (#6 #7 #17).
This could explain why some shops seem better able to handle
diverse technical issues, establish and maintain a local reputa-
tion, or work with a range of different smartphone brands. The
quality of a shop derives, in part, from its employees’ ability to
mediate between local and global scales. Locating a specific com-
ponent might involve a chain of actors from Geneva to Shen-
zhen. Similarly, rapidly replacing a colleague or fired employee
could require calling on a contact in the same city or reaching
out to a cousin overseas.*® In these cases, the most resourceful
repairers or shopkeepers are often those best able to leverage a
varied and geographically-extensive network. This form of cos-
mopolitanism*?® is particularly common among repairers from

47 French and English are most common, but also Arabic, Thai, and others, which offer
access to different networks.

48 Sometimes with all the difficulties that this implies in terms of obtaining work permits.
49 Close to Alain Tarrius’ notion of “circulatory territory,” as described in his work on

Mediterranean migrants communities: “A certain type of socialisation which is proper to places that are
paths for population transit. Individuals recognise themselves inside the places they occupy or through
which they pass, in a common history of mobility that induces an original social bond.” (TARRIUS, 2005)
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the French Maghreb (#6 #7) and Arabic (#4 #16) diasporas who
have an ability to code-switch between languages and registers,
calling on extended family networks, and travelling to establish
relationships with international suppliers.

A second factor shaping smartphone repairers’ networks and
communities is their implication in processes of “globalisation
from below” (Portes 1997). Anthropologist Gordon Mathews has
recently defined this as comprising “the transnational flow of
people and goods involving relatively small amounts of capital
and informal, often semi-legal or illegal transactions”—some-
thing often associated with “the developing world’ but in fact ap-
parent across the globe” (MATHEWS et al., 2012, p. 1). Commercial
repair shops are a space where this phenomenon is readily ap-
parent, particularly among those with staff and owners from in-
ternational or diasporic communities. Although the repair tech-
nicians who work in these stores are not truly nomadic, they are
active participants in those networks constituting and facilitat-
ing “globalisation from below.” At the same time, they also trade
in high-tech goods and services, a sector with its own norms
and values, and which they must navigate to promote accesso-
ries (chargers, headsets, speakers), buy smartphones, tablets,
or displays, or seek advice from those selling the most popular
brands. However, not all repairers follow of this double logic of
multiscale interactions and “globalization from below” (#2 #38).
The skills in navigating such networks are unevenly distributed
among our respondents, and it seems that shop founders in Swit-
zerland are rarely involved in such dynamics. Operating beyond
the reach of the dominant smartphone brands, these repairers
must juggle the local and the global, mediating between the
“bottom-up,” ad hoc logics of informal networks and the struc-
turing influence of “top-down” manufacturers—much like the
Huaqiangbei repairers who sell refurbished smartphones, as de-
scribed in Yvan Schulz’s research on Shenzhen (Schulz, 2017, p. 87).

Shaped by the established digital economy, these networks’ dual
logics—straddling the global and the local, the “top-down” and
the “bottom-up”—underpins an alternative model of innovation,
which departs from the technology-led model favoured by digi-
tal start-ups and the major brands and manufacturers.
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FROM REPAIR TO SILENT INNOVATION

Contrary to some customers’ expectations, repair and mainte-
nance practices do not always return a smartphone to its origi-
nal state. Concurrent and overlapping regimes of maintenance
see repairers making “improvements” that go beyond resolving
a clear or specific problem. These technical innovations might
involve changing a smartphone’s appearance (#5), overclocking
the processors (#8), boosting the battery (#4), or installing apps
to optimise the device’s speed.*® These interventions may boost
a smartphone’s performance or unlock new capabilities, but they
are risky, and can cause lasting damage. Such interventions show
how technicians can reconfigure a given device’s functionality,
even when facing clear technical and resource constraints.

Capitalising on technicians’ exposure to a range of customer re-
quests, a second form of innovation can be seen in repair stores’
organisational strategies and commercial offerings. Posters pro-
moting services, pricing, and supported phone models are reg-
ularly replaced, to reflect a constantly shifting business offer.
Though most repairers start out focusing on hardware—typically
broken screens and buttons—and minor software problems, we
witnessed a proliferation of techniques, as new hardware prob-
lems required a range of careful interventions. Software issues
proved similarly varied, as users sought help to optimise or re-
configure their devices—something that could involve adjust-
ments to virtual assistant software, recommendation algorithms,
or apps designed to extend a device’s battery life. This prolifera-
tion of services tracks the smartphone’s growing complexity, but
this cannot account for the full extent of repair stores’ diversifi-
cation. Instead, as many of our respondents explained, custom-
er requests led them to rework of improve their services. Faced
with shifts in demand, technicians found new ways to develop,
document, and share their know-how—implementing organisa-
tional innovations that have, in turn, expanded their repertoire.

Running alongside these new repair services, we also saw a series
of social innovations in how repairers supported their customers’
smartphone usage. These channels of interaction saw repairers
providing advice and recommendations, both face-to-face and by
distributing documents codifying best practice. Some repairers fo-
cused on providing users with tips and tricks in-person. In some
cases, this involved sharing techniques to coax extra capabilities

By using, for instance, “DU Speed Booster” for Android.
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from an old or broken smartphone—deactivating the device’s
GPS to maximise its battery life, disabling app notifications,* or
learning to create regular backups “in case the phone falls into
the toilet.” Some stores distributed printed documents codifying
these techniques, with step-by-step instructions offering greater
detail. In one case, we saw a flyer showing different ways to ex-
tend a battery’s lifespan, with detailed advice and explanations
of the common causes of certain technical problems. As well as
helping individuals, these documents also served as a form of
marketing, promoting the store, and validating smartphone users’
concern for the care and longevity of their devices.

In some cases, this kind of help extends beyond the smartphone,
addressing other areas of everyday life impacted by digital tech-
nologies. We have, for example, seen people come to repairers
for help with administrative tasks, such as making a doctor’s ap-
pointment or filing their tax return online (#4). Although fab lab
and hackerspace repair cafés were equipped to provide help and
guidance with smartphone use, this support was more visible in
commercial shops, particularly those with strong links to work-
ing class and minority ethnic communities. Just as copy shops
once played the role of public writer’>—and still do, in some
places—our repairers sometimes provided informal instruction
to customers struggling with contemporary technology. In this,
many repair stores have cultivated “digital literacy,”* playing a
role that is crucial to their customers, but easy to overlook.

In many ways, this educational function has fulfilled many of the
promises and public expectations of Fab labs and hackerspaces.
Over the past 15 years, many public organisations claimed such
spaces would contribute to new kinds of design and manufac-
turing, serving to “democratise innovation” (Anderson, 2012),
and symbolising a break with established models of Fordist mass
production. It was hoped they would help participating users to
overcome their lack of technical skills, contributing to the “open-
ing” and reconfiguration of technical objects and consumer de-
vices (Liefooghe, 2018). Our research found that although public

51 Reducing the load on both the battery and the user’s “mental health,” as one sales-
man described it.

52 A public writer provides support for people wanting to write a letter, for adminis-
trative purposes or otherwise.

53 A term the OECD (2000) defines as the ability to understand and use digital tech-
nologies, and to participate in a society where they are increasingly important across multiple
contexts of everyday life.
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hopes and expectations for these spaces were not wrong, they
were clearly overhyped—with the activities and interactions an-
ticipated by these early visions occurring just as often in repair
shops as in Fab labs or hackerspaces.

In considering how repair and maintenance facilities contribute
to innovation, our portraits show how repairers have handled
technological change (and the increasing complexity of smart-
phones), responding by diversifying their services and, increas-
ingly, supporting users in reconfiguring and customising their
digital technologies. This combination provides an alternative to
dominant models of innovation, which foreground the role of
technological R&D in generating intellectual property that then
can be applied in new products and services. Although our in-
formants’ activities share certain characteristics with forms of
bottom-up innovation (von Hippel, 1988), we saw little evidence
of repairers or stores making efforts to commercialise products
based on the results of their activities. At the same time, the
three modes of innovation we encountered diverge from descrip-
tions of inverted or frugal innovation (Radjou & Prabhu, 2015), as
found in the developing economies of the Global South. Instead,
we characterise these stores and repairers’ innovative practices as
a form of “silent innovation.”

In this, repair shops are one example of the kind of organisations

that emerge where the networks facilitating processes of “global-

isation from below” intersect with formal, regularised commer-

cial activity. As an upshot of their repair practices, these repair

businesses generate and circulate new techniques, practices, and

service offerings. Such “silent innovation,” we suggest, comprises

three components:

¢ The accumulation of situated knowledge through on-the-job
learning, a result of sustained interactions with customers and
their specific problems;

e Practices of reverse engineering and exploratory material en-
gagement;

e The activation of weak ties within a community of repairers,
a professional network incorporating local and global elements.

Perhaps unexpectedly, those repairers we spoke to expressed
doubt that their practices represented any kind of “innovation”*.

“No. We do not do innovation here! We will extend the life of the device, but we are

not doing miracles! An S4 Galaxy will not become an iPhone 7 after a repair,” as one manager told us.
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“MY STORE IS A LABORATORY™

Initiatives to reduce the environmental impacts of digital tech-
nology are increasingly common. From municipal incentives to
corporate social responsibility programmes and proposals for in-
ternational regulation, questions of maintenance and repair are a
growing concern.

Public debate and press coverage of these issues has often focused
on the maker movement.*® Initiatives such as repair cafés were
invested with the high hopes and expectations of those advocat-
ing for a change in how people relate to technical objects. Some
claim the social dynamics of Fab labs and hackerspaces have em-
powered users to re-appropriate their technology, with greater
access to machines and equipment helping to extend the lifes-
pan of consumer technologies.’” Garnering less public scruti-
ny, the rapid spread of repair stores in the past 10 years has run
alongside these more high-profile efforts to democratise access
to technology. With small repair businesses achieving many of
the same results as those pursued by Fab labs and hackerspac-
es, the mainstreaming of less “charismatic” forms of maintenance
and repair reflect users’ growing concern for the sustainability of
everyday technologies.

By comparing different repairers’ practices and life courses, our
research shows how the maker movement’s stated goal of “de-
mocratising” technology has proven more challenging than
many expected. The Fab labs and hackerspaces we visited are
distinct spaces, providing a clear alternative to dominant forms
of technology, commerce, and innovation. Supporting participa-
tion and citizen empowerment, they provide space and resources
for projects that would not have been possible without institu-
tional support.®® Engaging different audiences in the production
and re-appropriation of technology through a range of events and
programming, these institutions provided a dedicated space for re-
flection, discussion, and the interrogation of technical objects. Al-
though repair café events were well-placed to extend the lifespan of

55 The words of a repair shop founder not included in our portraits; based in Geneva,
he argued that his store constantly buys new smartphones in order to understand how they differ
from earlier models.

56 See LOCKTON (2013), FAIRWARE (2016), RUSKIN (2016).

57 See GERSHENFELD (2007); ANDERSON (2012); CAVALCANTI (2013), as well as BRAYBROOKE
and SMITH (2018) for a description of this kind of citizen empowerment.

58 Beyond the examples provided in our portraits, see BOSQUE (2016), and BERREBI-

HOFFMANN, BUREAU and LALLEMENT (2018) for detailed descriptions of similar such contributions.
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59
GOYON, 2016).
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everyday objects such as toasters and vacuum cleaners,* the suc-
cessful repair of smartphones has proved elusive, seemingly be-
yond the capabilities of those involved. Despite abundant online
resources and participants’ demonstrable technical expertise,
the repair of more complex digital technologies seems contin-
gent on other factors. These include a given repairer’s mastery of
hardware components and specialist software, their active par-
ticipation in a wider community of practice, and access to a reg-
ularly-updated stock of spare parts and quality tools—skills and
resources easily located in the repair store environment.

Although Fab labs and hackerspaces rarely acknowledge mainte-
nance and repair in their stated objectives, they have cultivated
a distinct attitude to technology among their user base, help-
ing people overcome a fear of opening and tinkering with their
own devices. Those hackerspace members who tried to engage in
phone repair encountered significant difficulties, however, facing
limited access to smartphone parts, lack of specialist tools, and
problems beyond their skill level (#10 #11 #15). In this, we can
see that it was not the stated aims or goals of the maker move-
ment that limited their impact, but, instead, how such spaces
were promoted and publicised. Overburdened by enthusiastic me-
dia coverage and public discourse, the early promise of these ven-
ues and events set expectations they were simply unable to meet.

Contrasting unfavourably with the portraits of repairers that
comprise the bulk of this book, the obstacles encountered by
those fab lab users trying to repair complex digital devices sug-
gest the need for an alternative figure of maintenance and repair.
Less appealing to supporting institutions than the celebratory
discourses that recast users as “makers,” the figure of the in-store
repair technician now seems as relevant as any “empowered”
hackerspace user, if not more s0.%°

As described in the many ethnographic studies of hackerspaces (e.g. BOSQUE, 2016;

Although the hackerspaces and Fab labs we visited struggled to repair smartphones

and digital artifacts, they played an important role in the 2020 COVID-19 crisis, fabricating equipment
for the pandemic response including masks, respirator valves, and face shields.
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The repairers we met in the repair shops of Geneva, Lausanne
and Zurich have a commercial imperative to serve customers,
finding ways to quickly solve their problems. Such an objective
rests on their ability to ensure a positive outcome. Typically
rooted in an exploratory ethos, a repairer’s effectiveness requires
efforts to develop their know-how, access to equipment, a stock
of spare parts, a strong community of fellow repairers, and a net-
work of suppliers and subcontractors. Their individual experi-
ences are shaped by the range and frequency of repair jobs, and
the pressure to adopt new models and innovations pioneered
elsewhere. This, in turn, improves repairers’ ability to serve their
customers.

From these portraits and testimonials, it appears the maker
movement'’s early promise—pursuing user empowerment in or-
der to boost technical objects’ durability and lifespan—has partly
occurred elsewhere, in small repair stores, and at the repair tech-
nician’s workstation.

It is, however, important not to simply replace the figure of the
user-turned-maker with that of the endlessly resourceful com-
mercial repairer. In centring the role of individual actors, the he-
roic figure of the lone repairer can mask the many systems and
structures supporting their work. Such accounts might also be
prone to sentimentalising maintenance and repair, eliding the
real challenges and frictions of the role.

Repair shops experience high staff turnover, facing pressure to
hire and fire employees in response to fluctuating levels of de-
mand. The work is difficult, and the role of the repairer is of-
ten precarious. Repair capabilities shift and evolve as new phone
models are released, leaving those in the profession racing to
keep pace with a moving target. The required skillset is constant-
ly changing, but with few formal institutions to support training
or professional development. Furthermore, even where smart-
phone manufacturers and telcos have proven willing to concede
the value of maintenance, repair jobs have smaller profit mar-
gins than products or services, and resist scaling.®* As our portraits

61 Sometimes even opening their own repair spaces, as in the case of Salt, a phone
provider, which launched a “repair corner” as an in-store facility sometime around 2018.
62 In a business context, “scaling” refers to the ability of an organisation to sustain or

improve its performance, in terms of efficiency or profitability, as demand increases. In services, it
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show, in-store repair operations can be complex, requiring great
dexterity on the part of technicians. Depending on the issue, a
job might be quickly resolved or else require more time and care,
contingent on the purchase of an unavailable part, or the exper-
tise of a busy subcontractor.

Demonstrating how these repair shops diverge from the organ-
isational models and practices of other commercial businesses,
our portraits of repair technicians show how skilled support pro-
vides phone users with new opportunities for users to circum-
vent the artificial restrictions imposed by large manufacturers,
and thereby re-appropriate consumer technologies. Our interloc-
utors’ testimonies revealed the extent to which they were able
to realise many of the original aims of the maker movement. By
providing users with the means to adjust or reconfigure their
devices to better meet their needs, shop repairers have come to
practice what Laurence Allard dubs “counter-making” (ALLARD,
2015, p. 164).

HIDDEN LABORATORIES OF CARE

The stores we visited provide a venue for maintenance and repair
practices, while equipping repairers with the resources to nego-
tiate the cross-cutting logics of commercial networks and their
own communities of practice. These are experimental spaces,
where repair technicians combine DIY practices and situated
knowledge to reconfigure black-boxed technical objects. At the
same time, these are also sites where knowledge accumulates
about smartphones and shared with various networks. In this,
repair shops are a kind of laboratory, a dedicated space for main-
tenance and repair, but also practices of innovation and knowl-
edge production. The main differences between Fab labs and re-
pair labs follow repairers’ commercial focus on resolving their
customers’ hardware and software issues—a clear contrast with
hackerspaces and fab lab’s emphasis on “making.”

In taking one interlocutor’s claim that “my store is a laboratory”
at face value, we can come to appreciate how this may be more
than a simple metaphor or analogy. Noting the extensive body
of literature on laboratories as sites of knowledge production,*

means the capability of a company to handle a growing amount of work, or its potential to accom-
modate growth.

63 See LATOUR & WOOLGAR (1979) for a seminal book in the laboratory study tradition
within Science and Technology Studies, KNORR-CETINA (1999) for a discussion of the diversity of
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our portraits underline how phone repair stores, Fab labs, and
hackerspaces share common features with the scientific labora-
tory. In working to open black-boxed research objects, repairers
produce new knowledge®*—something with value for the indi-
vidual repairer, their customers, and members of their profes-
sional networks and wider communities of practice.

Considering the distinctive characteristics of these repair spaces,
we identified three ways in which they differ from more famil-
iar scientific laboratories: (1) generating knowledge through the
disassembly and reverse engineering of existing technology; (2)
taking an explicitly critical stance towards multinational man-
ufacturers; and (3) combining practices of knowledge creation
with an ethic of care.

First, the “knowledge” produced by repairers has a different epis-
temic foundation from that of their scientific or R&D counter-
parts. Although repairers’ communities of practice may replicate
the networked structure of earlier academic networks, their ap-
proach diverges from the social and institutional norms of scien-
tific research and applied R&D. Repairers generate novel insights
through practices of disassembly, reverse engineering, and tri-
al-and-error exploration. A form of research-through-unmaking,
this is a counter-R&D that aims to reproduce the ways smart-
phones are configured, but also provide the means of reworking
or re-appropriating them or without the approval of their man-
ufacturers. These practices mirror examples of “Critical Making,”
a term Matt Ratto and his colleagues use to describe knowledge
generation grounded in creative practice, emerging through ma-
terial engagement with technology (RATTO, 2011, p. 253). Extend-
ing this notion to our own research, an equivalent “Critical Un-
making” would centre the knowledge gained from dismantling
technological objects—something common to all the repairers
we observed, regardless of their institutional base. The critical
difference between repair shops and hackerspaces, we argue,
lies in the difference between systematic and exploratory pro-
cesses of knowledge production. In the case of the phone repair
store, efforts to produce usable knowledge are a source of com-
petitive advantage, while Fab labs and hackerspaces’ emphasis on

scientific cultures of knowing, Vinck (2003) for a perspective on design engineering and innovation,
and Vinck (2007) for a more recent discussion of the notion of “laboratory.”

64 A definition of laboratory activities proposed by Dominique Vinck, relying on eth-
nographies of research centres, as well as STS studies from the past 30 years (VINCK, 2007, p. 162).
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participation has supported a more exploratory, open-ended
mode of engagement.

The “critical” qualifier in “Critical Unmaking” highlights a sec-
ond difference between the laboratory and the repair shop. These
shops’ repair activities are shaped by a broadly critical stance
towards large manufacturers and multinational companies. Re-
stricted by the ambiguous legal status of many of their opera-
tions, repair shops rely on a “technological disobedience”* in
their strategies and actions. Often directly threatened by domi-
nant consumer brands, and working against their efforts to pre-
vent users from tinkering with their own devices, repair shops’
work is a form of “counter-making,” producing iterations of the
smartphone which differ from those envisaged and sanctioned
by manufacturers (ALLARD, 2015, p. 164). In this, these sites of-
fer a counterpoint to the kinds of R&D producing the wide-
ly-hyped innovations that feed into new models of smartphones,
connected objects, and digital services. Although the impacts
of these shops are dwarfed by the major digital manufacturers’
market-shaping power, repair shop laboratories support users’
efforts to prolong their device’s lifespan; finding ways to circum-
vent manufacturers’ technical restrictions, and acting as a brake
efforts to perpetuate a cycle of regular device upgrades.

Third, we saw how these “cell phone clinics” worked to reconcile
knowledge creation with community engagement and an ethic of
care. Having opened this book with a litany of shop names high-
lighting the different metaphors used to describe repair stores’
activities, the frequency of medical analogies stands out as sig-
nificant. These framings underline the similarities between our
repair shop laboratories and clinical research. Regardless of the
appropriateness of equating commercial repairers with medical
researchers, these stores’ techniques for diagnosing and docu-
menting smartphone problems—experimenting with different
interventions, deriving general lessons from specific cases, pro-
ducing documents, and socialising new knowledge—demon-
strate clear parallels with the tenets of clinical research.

Applying their exploratory ethos to disassembly and reverse
engineering, adopting a clear stance opposing the power of big

65 Coined by Cuban artist Ernesto Oroza, this term designates the unorthodox and
liberatory character of the small, humble gestures of collection, repair and reuse, and their potential
to alter and question means of production (Oroza, 2009, p. 20).

184 “MY STORE IS A LABORATORY”



HIDDEN LABORATORIES OF CARE

business, and framing their work as something with a para-clinical
dimension, repair shops a site of friction where different logics
and epistemologies intersect.

A laboratory of sorts and site of friction, the repair shop could
equally be cast as a “patch,” situated in a wider landscape. This
analogy builds on environmental anthropologist Anna Tsing’s
work, where the term “patch” names pieces of apparently der-
elict land, from which precarious workers are able make a liv-
ing, by picking Matsutake mushrooms (cf. TSING, 2015). Foragers
in the forests of Oregon—and elsewhere—supply these highly
prized mushrooms to independent buyers, who resell them to
agents of global trading companies, in order to meet demand
from customers in Japan, where the mushroom has fallen victim
to changing agricultural practices. For Tsing, these “patches” rep-
resent the outermost edges of the capitalist system, spaces where
more familiar and scalable forms of organisation flounder, inca-
pable of extracting value (TSING, 2015, p. 111).

Comparing the phone repair shops we researched with Tsing’s
“patches” reveals the limits in casting such spaces as a situated
subtype of the scientific research laboratory. In the course of
their repair activities, shop technicians must manage an inter-
play of multiple, often divergent logics. These stores are, at once,
commercial service providers and sources of local aid and social
support. Repairer technicians are active participants in high-
tech, globalised supply chains, even as they mobilise low-tech
and improvised DIY practices. Applying their skills and expertise
for profit, these repairers nonetheless oppose the might of large
manufacturers and, in certain cases, can be seen working for free.
Just like Tsing’s mushroom-pickers, our portraits show in-store
repairers making their livelihoods at one end of a distributed
global commodity chain. Acting with a level of autonomy, even
when working for a chain or larger store, their everyday repair
practices show how money can be made without “rationalizing
labor and raw materials... [through] acts of translation” (TSING,
2015, p. 98-100). Like other patches, these repair shops “emerge
from disturbance” (ibid., p. 139), responding to demand unmet
by the major smartphone manufacturers, who have disavowed re-
pair as flatly unprofitable. Approximate, shifting spaces on the
periphery of the consumer technology landscape, these repair
stores are “neither neat solutions nor guarantees of progress”
(PERNG, 2019, p. 14), even as their position allows them to resist
co-optation or scaling. Despite the webs of cross-connections
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sustaining a wider community of repairers, each repair store has
its own history and culture, and the practice depends on the
continued existence of larger manufacturing firms and, indeed,
component suppliers. Individual repairers may be a source of
innovation, devising new methods and practices to ensure their
economic survival, but their room for growth has an upper limit.
If they were able to scale further, phone repair stores would no
longer be a source of value to the dominant manufacturers, but
instead threaten their strategies of regular upgrades and planned
obsolescence.

This book opened with an assumption that a close examination
of the varied practices taking place in repair shops and hacker-
spaces could enrich our understanding of efforts to improve the
durability of digital devices. The portraits shared here, our eth-
nographic vignettes, and subsequent analysis highlight the im-
portance of these spaces for technological and social innovation.
We also found that these venues did not necessarily hang togeth-
er as a coherent unit, with striking differences between hacker-
spaces and commercial repairers. As a result, we narrowed our
focus to repair technicians working in shops, and, more specifi-
cally, how these actors generated new knowledge about “closed”
smartphones and consumer devices. Using analogies from the
existing literature, we compared these repair shops with scien-
tific research laboratories and “patches,” spaces of disturbance
and transformation situated within larger landscapes of techno-
logical practice. Although these repair shops are likely to play a
larger role as societies face growing pressure to transition to a
more sustainable economy, we conclude by asserting that their
emergence was not a given, and that their continued existence
should not be taken for granted. These observations, and our re-
pairer portraits, prompt further questions for policymakers and
practitioners. Should these venues receive greater support from
government and public institutions? Do they have the potential to
contribute in areas beyond those identified in our portraits and vi-
gnettes? If we are to rework our relationship with technology and
consumer devices, is a greater focus on repair and maintenance
enough? Is this just a question of fixing, or do we need new meta-
phors to imagine new—and less resource-intensive—interactions
with smartphones, electronics, and other consumer devices?

“MY STORE IS A LABORATORY”









LEXICON #-D

1G/2G/2.75G (EDGE)/3G/4G/5G
Various generations of cellular network technology
(communication networks the network is distributed over
land areas called “cells,” each served by at least one fixed-
location transceiver, but more normally, three cell sites or
base transceiver stations).

BLOATWARE
Unwanted software (included on a new computer or mobile
device by the manufacturer) which may use large amounts
of memory and ram, and eventually slow down the device.
BODGING
A clumsy or inelegant job, usually as a temporary repair
(see also kludge).

CERTIFICATE (APPLE)

Apple certified ios technician (acit) is a four-day course
that prepares participants to become certified in
troubleshooting and repairing iphones. Acit 2019 qualifies a
technician to repair ios products that were produced before
march 15, 2019.

CPU (CENTRAL PROCESSING UNIT)
Sometimes referred to simply as the central processor, but
more commonly called processor, the cpu is the core of the
computer/smartphone where most calculations take place.

DATA CORRUPTION
Refers to errors in computer data that occur during
writing, reading, storage, transmission, or processing,
which introduce unintended changes to the original data.
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May damage the quality of digital content. Can be solved
with various countermeasures (data scrubbing, data
redundancy) or via data recovery software designed to
recover corrupted data like photos, audio file, videos, sms,
call history, contacts, whatsapp messages and other files
that’s deleted or formatted.

DEFRAGGING
Short for “defragmentation,” a technique to consolidate
files on a hard drive. Smartphones as devices that use flash
storage, which is not affected by file fragmentation like
traditional hard drives are, do not need defragmentation.
However, some repairers may defrag android devices only
to wear out the storage and speed up the device, but it may
eventually lessen its lifespan.

DESOLDERING
The removal of solder and components from a circuit board
for troubleshooting, repair, replacement, and salvage.

E-WASTE
Discarded electrical or electronic devices. Used electronics
which are destined for refurbishment, reuse, resale, salvage,
recycling through material recovery, or disposal are also
considered e-waste.
F

FAB LAB

A small-scale workshop offering (personal) digital fabrication
machines. Set up to provide the environment, skills,
advanced materials and technology to make things cheaply
and quickly anywhere in the world, and to make this
available on a local basis to entrepreneurs, students, artists,
and small businesses.
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FLASHING (FLASHING A ROM, FLASHAGE, IN FRENCH)
An operation that aim at changing the executable
instructions of an operating system and related apps (rom)
so that the original os can be changed and updated.
Generally done on android phones to modify the version of
the os, as well as getting new features and customizations,
removing bloatware, altering custom ui.

FLEXIBLE FLAT CABLE (NAPPE, IN FRENCH)
A miniaturized form of ribbon cables, which feature many
conducting wires running parallel to each other on the
same flat plane. Often connects the smartphone
motherboard to other micro-components (e.G. Camera).
H
HACKERSPACE
A hackerspace is an open community laboratory where
participants can share resources and knowledge. Activities,
usually related to digital technologies, often take the form
of workshops, presentations and conferences.
Imei (international mobile equipment identity)
A number, usually unique to identify certain mobile
phones, as well as some satellite phones. Usually found
printed inside the battery compartment of the phone, but
can also be displayed on-screen on most phones by
entering a code, or alongside other system information in
the settings menu on smartphone operating systems.

J

JAILBREAKING (DEBRIDAGE, IN FRENCH)
The process by which the phone’s operating systems is
modified to remove restrictions and give greater user
control over the device.
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JUMPERING
Technique through which copper wire is melted onto the
board in order to bypass (or jump’) faulty elements in the
circuit.

KLUDGE
A workaround or quick-and-dirty solution that is clumsy,
inelegant, inefficient, difficult to extend and hard to
maintain.
L

LCD SEPARATION

The process by which the separator screen repair machine
is used for separating the broken glass from an LCD lens/
touch screen, or for cellphone glue removal.

MAGNETIC MAT
Organizer surface for small electronics repair that
magnetically secures all the parts (e.G. Screws) while
working on a device.
MICRO-SOLDERING
Connecting wires or small-scale components to each other
with an alloy made from tin and copper under a microscope.
MOBILE DRYER
An oven-like machine that heat the components to be
dried so that they do not undergo any damage such as
delamination, internal cracks, stagnation of the tin from
the core, etc. The oven also reduces the temperature shock
that results from soldering.
MOTHERBOARD (CARTE MERE OU PLATINE, IN FRENCH)

The main printed circuit board (pcb) found in general
purpose computers and smartphone. It holds and allows
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communication between many of the crucial electronic
components of a system, such as the central processing
unit (cpu) and memory, and provides connectors for other
peripherals.

MULTIMETER
An electronic measuring instrument that combines several
measurement functions in one unit. A typical multimeter
can measure voltage, current, and resistance.
N

NETTOYAGE/SERVICING

1. Technique for washing and cleaning the motherboard,
restoring functions lost through the intrusion of dirt or
moisture.

2. Nettoyage logiciel.

OBSOLESCENCE
The process of becoming obsolete or outdated and no
longer used.
OVERCLOCKING

The action of increasing a component’s clock rate, running
it at a higher speed than it was designed to run. This is
usually applies to the cpu or gpu, but other components
can also be overclocked. Overclocking a phone requires
root access and adding new code to the internal memory,
which generally comes with some serious risks of damaging
the device.

RE-BALLING
Re-making missing pins within integrated circuits.
REBOOT (REINITIALISATION, IN FRENCH)
To execute a device’s “boot” process, effectively resetting it
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and causing the operating system to reload, possibly after a
system failure.

RECONDITIONING (RECONDITIONNEMENT, IN FRENCH)
Replacing or repairing all the parts that are damaged or
broken. Refurbished phones corresponds to devices that
are returned to the seller (because of some manufacturing
and functioning defect) then repaired under full quality
check in order to sold them again.

RECYCLING
The process of converting waste materials into new
materials and objects. It is an alternative to “conventional”
waste disposal that can save material and help lower
greenhouse gas emissions. Recycling can prevent the waste
of potentially useful materials and reduce the consumption
of fresh raw materials, thereby reducing: energy usage, air
pollution (from incineration), and water pollution (from
landfilling).

RESSOURCERIE

A social recycling facility that collect and sell/share/lend/
give various household devices to anyone interested in
lowering their consumption of everyday products.
Common on continental europe under different names,
sometimes couples with a fab lab/hackerspace.

REPAIR CAFE
A meeting in which people repair household electrical and
mechanical or digital devices, bicycles, clothing, etc. Often
organised by and for local residents, sometimes by
hackerspaces. Repair cafés are also commonly held at a
fixed location where tools are available and where they can
fix their broken goods with the help of savvy volunteers.
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RETROFITTING

Refers to the addition of new technology or features to
older systems.
REVERSE ENGINEERING (RETRO—INGENIERIE, IN FRENCH)
The process by which a device is disassembled to reveal its
designs, architecture to extract knowledge from it, or to
duplicate or enhance the object.

ROOTING (ROOTER, IN FRENCH)
The process of attaining root access—the administrative
superuser permissions—to an android device so that the
user can remove the limitations that carriers and hardware
manufacturers put on the phone and have the ability to
perform operations that are not allowed to a normal users,
such as deleting system applications and settings, or
running specialized applications.

SPUDGER. ALSO “SPLUDGER”

A tool that has a wide flat-head screwdriver-like end that
extends as a wedge, used to separate pressure-fit plastic
components without causing damage during separation. He
flat end of the spudger is often used to loosen or release
components inside electronics, for example during the
replacement of batteries or touch screens for smartphones.

SWAPPING
The process by which a component (battery, sim card, etc.)
Is exchanged. “Sim swaps” is also complex form of mobile
phone fraud that is often used to steal large amounts of
cryptocurrencies and other items of value from victims.
T
TEARDOWN REPORT
A document that provides a summary of disassembling a
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technological product. Includes a detailed analysis of
technologies and hardware improvements. Also go by many
names such as 'work shop reports’ or 'shop findings’. Often
useful for learning and performing repair interventions.
THERMAL COMPOUND
A kind of paste that is necessary to create a reliable transfer
of heat from the smartphone’s processor to its heatsink to
keep its cpu from overheating.
U
ULTRASONIC CLEANING
A process that uses ultrasound (usually from 20—40 khz) to
agitate a fluid. The ultrasound can be used with just water,
but use of a solvent appropriate for the smartphone to be
cleaned of contaminants adhering to substrates like metals,
plastics, glass, rubber, and ceramics. This action also
penetrates blind holes, cracks, and recesses.
UNLOCKING (DESIMLOCKAGE” IN FRENCH)
A sim lock, simlock, network lock, or carrier lock is a
technical restriction built into certain mobile phones by
their manufacturers to restrict the use of these devices to
specific countries and/or network. Unlocking a phone can
be done by entering a code provided by the network
operator, or through software running on the handset or a
computer attached to the handset. Usually the unlock
process is permanent.
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“Dr. Smartphone,” “Mobile City Center,” “Docteur IT,” “iklinik,” “La clinique du
téléphone cellulaire,” “Phonetime,” “iPhone clinique,” “Smartphone clinique,”
“Phone services...” These are some of the names of a new type of business
that has appeared in towns and villages in the past ten years: smartphone
repair stores represent the most visible element of this ecosystem, but similar
practices can be seen in hackerspaces, Fab labs, and temporary venues such as
repair cafés. The services provided vary, but they tend to focus on the mate-
rial elements of the hardware. Though the problem or issue is usually with
the device’s hardware, repair technicians may also be able to address software
issues; overseeing updates, changing settings, installing applications, or adding
software and accessories not supported by manufacturers.

Drawing on a two-year field study in Geneva, Lausanne and Zurich, this book
focuses on these independent repair stores and hackerspaces, and the practices
of their technicians. How do these individuals come to end up fixing cus-
tomers’ devices? How do they learn to handle products that were not de-
signed to be repaired? And what can the mending of a cracked phone display
tell us about skill, innovation, and the use of technology?

In this book, Nicolas Nova and Anais Bloch argue that a greater understand-
ing of maintenance and repair is both timely and urgent, a fundamental part
of any attempt to meet the challenges of an era of environmental crisis and
consumer waste. An inquiry into “mobile repair cultures” presented through
portraits of individual repairers, this book highlights users’ efforts to improve
the sustainability of their technical objects.
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