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CHI 2013 Position Paper
Workshop: "Reclaiming Repair: Maintenance and Mending as Methods for Design"

My interests in repair originate rom spending part of my childhood on a farm in Clemenceau, 
Saskatchewan.  My artwork and research draw energy out of environments that emulate a style 
of rural kludging: creatively using things because you don’t have money or resources.  From my 
perspective, kludging, bricolage and hacking your own path through a system seems like the 
ordinary way that most things get done in the world: technologies break, infrastructures are 
flaky, decay is constant, mistakes happen and the world is imperfect.  The second law of ther-
modynamics – that everything is headed toward entropy – is easier to listen to and observe in a 
rural environment or other places at the gravitational edge of what we normally consider techno-
logical progress.

For the most part, the 1990s term ‘new media’ seemed not to highlight the bricolage of tech-
nologies that compose the internet or interactive computing systems: it accurately highlighted a 
revolutionary convergence of digital technologies, but swept the gaps, inconsistencies and 
seams between systems under the carpet.  As a visioning term it worked, but the trade show 
floors and interactive art exhibition halls still showed the strong pull of the second law of ther-
modynamics, with objects constantly asking to be repaired.  

I see repair and the acknowledgment of technical and social infrastructures as several of the 
important differences between the concepts of making and hacking since the Arduino was re-
leased in 2005.  Making – specifically the ‘maker movement’ popularized by O’Reilly Media 
through its publication Make – is focused on the construction process regardless of technical 
and social infrastructure.  Making can almost be created ex nihilo, or out of nothing.  A 3D 
printer like the MakerBot is a good example: it physically fabricates objects from digital files.1  
Making is focused on new and unique techniques and doing things yourself. It tends to cele-
brate the creative process of invention and its tactical stance is just to make things.

Hacking, on the other hand, requires something to be hacked.  It can’t be created ex nihilo. 
Evan Roth’s “How To Keep Motherfuckers From Putting Their Seats Back” is a poetic example 
of a hack: using a single large zip tie during an economy class flight to prevent the passenger in 
front of you from reclining their seat.2  A hack takes a technical and social infrastructure as a 
starting point and intervenes in it, with an emphasis on the impact or cleverness of the exploit.  
Hacking is not focused on repair in the traditional sense, but is usually aimed at fixing a situation 
or infrastructure by smartly modifying a component.  Hacking’s tactical stance is the desire to 
enter, exploit and invert a system.

Repair starts with the assumption that something is broken and in need of being fixed.  Entropy, 
flaky infrastructures and mistakes are its starting point.  It brings organization to disorganized 
and failing objects and infrastructures, and moves things into the state of being usable.  At its 
default, repair does not celebrate its process as being creative: it is a matter-of-fact and utilitar-
ian job.  Its tactical stance is to make broken things work. 

Making and hacking are related in their celebration of the creative process, but the former can 
ignore the seams of infrastructure in a similar style to 1990s ‘new media’.  At a certain point, the 
hands-on productive work of making ends with the question of what something is being made 
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1 http://www.makerbot.com/

2 http://www.evan-roth.com/work/how-to-keep-motherfuckers-from-putting-their-seats-back/
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for: after learning to use a 3D printer, making an LED blink or using an Arduino, then what?  
Actually making things is a fundamentally important act, but it is only the first phase in producing 
work that impacts culture, history and society.  To do this, making needs to mobilize its material 
craft in the repair and hacking of society.  Making can supplement and extend critical reflection 
on technology and culture through an acknowledgement of existing infrastructures, admitting 
that society has infinite components to repair, and approaching the world as a system to be 
hacked.

One way to think of this, as Matt Ratto and I have done, is as ‘critical making’ where making 
things is combined with critical thinking.3  An additional approach is to take hacking – as op-
posed to making – at the center, widening the concept into a general design methodology.  Ex-
tended further, a ‘critical hacking’ or ‘hacked design’ approach could be articulated as a list of 
attributes.  Since I am in the business of artmaking, here is a manifesto: 

 

1. Hacking can be thought of as a design process and methodology.

2. Hacked design – as opposed to making – involves some form of social engineering and 
some form of circumventing a sociotechnical boundary.

3. Hacked design often involves the intentional misuse of things to bypass sociotechnical 
boundaries.

4. Hacked design often implements techniques like repair, reuse, reappropriation, breakdown, 
glitching, bending or kludging.

5. Hacked design looks for exploit points in a system to short circuit and manipulate an infra-
structure.

6. Hacked design is skeptical of new technology that markets itself as revolutionary, socially 
liberating or personally fulfilling.

7. Hacked design believes that all design is political.

8. Hacked design has the goal of drawing attention to the complexity or power structures of 
an object, network or infrastructure.

9. Hacked design can result in the creation of chindogu (珍道具), where one problem is 
solved exceptionally well at the expense of causing significant social or cultural discomfort.

10. Hacked design sees critical design as primarily entertainment for product designers.

11. Hacked design enjoys opening objects that are tightly shut, cracking things that are highly 
secure, and subverting the revered because it usually reveals power.

12. The goal of hacked design is to reveal things as being infinitely complex and to discover 
the world as a deeply interesting place.

13. Hacked design looks awry at technology.

14. Hacked design believes that the future will always be in disrepair.

15. Hacked design explores and amplifies the seams in a sociotechnical system.

I welcome your feedback.
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3 http://criticalmaking.com/ and http://conceptlab.com/criticalmaking/, respectively.
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Conversational repair in comment threads: Whose job is it, anyway? 
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"Repair" is a term with special meaning in conversation analysis and ethnomethodology: 
it refers to the work done by conversation participants to clarify a misunderstanding that 
has occurred. Lucy Suchman dealt creatively with this meaning of "repair" in her study of 
users struggling to make sense of copy machines' actions; she took conversation as a 
metaphor for the actions and reactions of copy machines as well as the users working 
with them, understanding interfaces as a series of instructions in a conversation in which 
the user, machine, and designer must each imagine what the other is trying to say or do. 
The machines in Suchman's study are not mechanically broken, yet their expert-system-
driven understanding of the task state diverges from human participants'. This difference 
of opinion may lead human participants to think the machines are "malfunctioning." 
 
In our research on searches leading to misunderstandings in comment threads on blogs, 
we have found it useful to think of the "turns at talk" taken by machines -- in our case, 
decisions about conversational turn order (by blog software) and semantic meaning (by 
search engines) which are even more like human conversation than those in Suchman's 
work. We gathered a corpus of 39 blog comment threads, containing a total of 3,572 
comments, at which commenters have apparently arrived from search results. We 
specifically selected conversations in which searchers misunderstand the blogger's point, 
who is involved in the conversation, or what they can accomplish on the site. For 
example, some try to "cancel Google from their homepage" (restore their browser's 
default homepage). Others ask how to cure one's lisp (speech impediment) on a blog post 
about LISP (the programming language). 
 
Our case is particularly interesting in that human and machine repairs to these 
conversations are predominantly verbal. Sometimes these repairs solve problems; 
sometimes they produce new ones. Search engines correct misspellings inappropriately, 
directing users to dead URLs. Unthreaded commenting software muddies the waters 
(who is responding to whom?), demanding additional clarification by users. Universal 
login, where users comment with their Facebook or Twitter profiles as identification, 
confuses users about where and how publicly their comments may appear. These user 
errors lead to security breaches, with users exposing their login information, personal 
details like address and phone number, and even credit card numbers. 
 
In bringing this corpus to CHI, we hope to spark a discussion and exploration of how 
these repairs could be made more effectively. Who may be responsible for repairs when 
computer-mediated communication goes awry, and machines are involved? What can 



search engine developers do to scaffold searches so that users understand their errors 
better? What can blog developers do? Or architects of universal login systems? Is this an 
education problem, better addressed by teaching more users how search engines work? 
Should that happen informally—through interfaces themselves?—or in schools? 
 
Can (and should) computer systems be better engineered to repair conversational errors, 
when in human conversation this repair is unfolds over a sequence of interactions and 
draws heavily on human context and memory? Has technology transcended Suchman's 
1987 observation that systems' ability to sense the human environment is too limited to 
really be "intelligent"? Could knowledge of users' context, generally gathered for 
marketing purposes, also be used by machines to repair conversations? 
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My current research project, for my graduate dissertation, is based on ethnographic fieldwork 
at the Cassini organization, a NASA-contracted space science mission to Saturn, at the Jet 
Propulsions Laboratories in Pasadena.   I have been thinking and writing about this organization 
as a kind of extreme case for understanding infrastructure and systems work. Having launched in 
1997, and planned to complete its mission in 2017, Cassini provides a case for examining 
systems work in a long-lived engagement with a finite life span. As a long-lived mission, Cassini 
finds itself in a landscape that has shifted towards “faster, smaller, cheaper” space exploration 
missions and more “agile” organizational processes. With infrastructure that dates from the 90s 
and early 2000s, they are often perceived as a mission that is behind the times, overdue for an 
upgrade. The infrastructure at Cassini is a mostly bespoke system that has evolved over the years 
since launch into a somewhat unwieldy entanglement of people, software, and machinery. As 
they respond to budget reductions and downsizing, they must figure out how to make cuts in this 
tangle and let go of some of its threads in order to gracefully decay and avoid a mission-ending 
rupture in communication with the spacecraft. They must increasingly contend with an aging and 
degrading spacecraft (e.g. a wheel corroding, strange charges building up on the craft.) They 
must also plan its “death spiral” - the final moment when the spacecraft will be “disposed of,” 
burning up in Saturn’s atmosphere.   

In my work I have been examining how scientists, engineers, and managers at Cassini work 
to align careers to an aging system and craft a legacy for Cassini. As they transition into the final 
phase of the mission there is a greater appreciation for issues of loss, breakage, degradation and 
decay. They must actively work towards the mission’s end, taking on loss and breakage as 
productive of infrastructure rather than its counter-point. In this sense it is a case that is not only 
about a system going away, but one that exposes the tensions/hierarchies between design and 
use, production and maintenance, development and operations. In my fieldwork context, there is 
a “done at launch” attitude in which mission design takes precedence over mission operations - a 
hierarchy that places abstract thinking and design as more prestigious than long-term 
maintenance, “low-level” systems work, and labor close to the machine. In the transition to the 
final stage of the mission’s life, these hierarchies are inverted exposing the inextricable 
relationships between dichotomies such as loss and survival, fragility and stability, old and new, 
life and death. 

Cassini offers an interesting case for thinking about repair and maintenance, with its central 
object - the spacecraft - out of reach. This challenges the idea of repair as a form of recuperation 
or re-empowerment, an antidote to the distancing of production and use. In the case of Cassini 
much of what is in need of repair is at a great distance, speaking to the limits of repair work - 
when are things repaired vs when are things really just lost? In this workshop I would like to 
push on the ways that repair and reuse are used to invert or subvert power hierarchies in design 
and in HCI. Are there limitations to taking up repair and as a form of counter-agency to design? 
As the workshop title suggests, does this amount to a compensatory gesture of reclaiming 
neglected forms of agency? I run up against this in my work as I often feel I am stuck in a mode 
of acknowledging undervalued or invisible forms of infrastructure work. The values that repair 
promises to recover from the dark side of design, survival and sustenance, seem to uphold the 
very dichotomies they aim to subvert. They feed off of each other and are inextricably connected 
- there is no design without repair, no survival without loss. What, then, can a shift towards the 
agency of repair work do for us in HCI?  



Melanie Feinberg   

Reclaiming Repair Position Paper 

I am a classificationist, a researcher and designer of systems for organizing information. Although an 
information system doesn’t break in the same way that my iPod just did, so that it abruptly stops 
functioning, there is always friction as its innumerable parts interact. One example that I’ve been using 
with my students recently involves the subject headings assigned to different versions of the Communist 
Manifesto in our university library catalog. Some exemplars are given a heading (amongst others, 
typically) of Socialism; others are given a heading of Communism; and others are given both. Is this 
wrong? I ask my students. Does something need to be fixed, and if so, how would you fix it?  
 
There is always disagreement about this situation. Some people are adamant that having the catalog assert 
that the same work is about different, if closely aligned, subjects, is wrong, and it almost doesn’t matter 
which headings are used as long as they are consistent, while others insist that the Communist Manifesto 
is really about one, or the other, or both headings, and that the incorrect ones need to be fixed. Yet 
another group claims that the “right” heading should reflect what people search for, and not necessarily 
what the book is “really about,” while some pragmatic souls contend that while consistency might be nice, 
none of this is going to kill anyone, so maybe it’s fine as it is. A few students recognize the historical 
element implied in the records—that these different headings reflect different decisions made at different 
times, by different people, for different reasons—but almost everyone finds such discrepancies troubling, 
when faced with them.  
 
I like this example because it is common and mundane, in some ways trivial, and yet it nonetheless 
illuminates the complexities involved in thinking about breakdown and repair when it comes to these 
kinds of systems. In the intersection of different purposes and people, and in the passage of time, how 
does one decide when a description is broken? (My students have typically interacted with library 
catalogs many times, but they usually haven’t previously noticed descriptive inconsistencies of the sort in 
the example, despite their ubiquity in all catalogs.) Who makes that sort of decision? And whose interests 
are to be considered? Does the system itself, for example, have a sort of interest, as well as the people 
providing it (or its parts) and the people using it?  
 
In my own work, these questions coalesce around the notion of distributed authorship. In a relatively 
simple system like an online library catalog, the overall experience results from the integration of many 
elements, such as cataloging rules (which change over time), the vocabularies used for description (which 
also change over time, but at different rates), the decisions of individual catalogers (who may be local or 
may be elsewhere, as many institutions begin with Library of Congress records and customize them), the 
decisions of bibliographers who select the items to purchase, the features of the online interface being 
used to access the catalog database, the path that information seekers take through the system...all of these 
components can be seen as expressive, as contributing to the qualities of interaction. While a seamless 
integration is typically an assumed goal, I think that ideas of breakdown and repair, and the potential 
productive and creative energy within them, challenge us to think differently. Incorporating provenance 
of components and their revisions is one way to illuminate, instead of blur, the edges coming together. 
(Does a decision to use Communism or Socialism as a subject term become less broken if we know when, 
how, and why the decision was made, and by whom? Or if we see that the decision itself was a repair of a 
previous decision, done for a certain reason?)  
 
I think that pondering breakdown and repair in the context of distributed authorship has application across 
HCI. All software is a complex integration, between myriad components created by many authors, and 
between the users and the aggregated elements. What does a “repair” to something like Google Maps 
mean in the context of its many integrations? Does something like Instagram’s proposed (and retracted) 
display of user-contributed photos in advertisements constitute “breakage”? I am interested in hearing 
how others in different domains view breakdown and repair in the context of aggregation and integration.    
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DIGITAL AND PHYSICAL DECAY 
Traditionally, physical goods have played an important role 
in how people define their environments, identities, 
relationships, and legacies. Certainly, this is still true, but 
digital information and media is being integrated into these 
practices as a way of sharing and archiving information 
about their lives and experiences. As people capture and 
share increasingly significant aspects of their life digitally 
and online, it is important that we examine what it might 
mean to hold on to and pass on this information.  

This issue is complicated by an uncertainty regarding the 
ways in which digital information ages and decays over 
time. Physical goods typically decay in ways that are 
visible, natural, and slow-moving; it is a present and 
expected component of the lifespan of physical objects and 
environments. Additionally, processes such as repair and 
maintenance are deeply integrated into many ubiquitous 
physical objects.  

In contrast, digital information is valued for its longevity 
and security. Although information stored in digital formats 
can be easily damaged or erased without adequate 
redundancy and backup mechanisms, users still think of 
digital data as something that lives outside of the pattern of 
decay seen in the natural world. The types of corruption and 
aging that affect digital data are wholly unlike those 
experienced by physical objects. Instead of a slow decay, a 
user may find that a file has become instantly inaccessible 
due to corruption. Similarly, a person may lose the ability to 
open to a file because formats have changed. 

These differences have significant implications for how we 
place value on digital information. Repairing an object is an 
event that enables a number of processes: empowerment, 
reflecting on the value of an object, repurposing or 
reclaiming it, saving it for the future, passing it on to our 
children, and so on. In the absence of the ability to repair 
digital data, people are exposed to a different set of 
experiences in which they must grapple with contradictions 
related to the lifespan and value of digital data.  

DIGITAL CONTEXT 
At the outset, creating digital media and information has 
become extremely easy; there are thousands of tools, websites, 
and devices that provide people with the ability to seamlessly 
generate new photographs, blog posts, and updates.  

Though it is relatively easy to generate new media and 
information, it is often difficult to understand why or how a 

file or piece of information has become inaccessible or 
corrupted. Fixing a corrupted digital file requires 
knowledge that is held disproportionately to the ease with 
which we can author new content. Most computer users do 
not understand the technological intricacies of how their 
computers and online systems work. Unlike with the 
creation of physical objects, this knowledge is not a 
necessary part of the process of making new digital data.  

As a result, the difficulty of fixing digital files puts strain on 
how people conceptualize its value, as does the ease with 
which we can share an store and share this information and 
the unpredictable nature of its lifespan. 

DIGITAL FORGETTING 
It is unclear that the destruction and disrepair of digital data 
is a process that we should work to counteract. Computer 
users generate more data than is manageable; this problem 
has been documented by a number of fields within and 
outside of HCI (e.g. photography, digital privacy, library 
sciences). It is common to lose access to files through 
format changes and file corruption. Similarly, the scale of 
collections of digital information also makes it difficult to 
maintain access to that information. 

Instead, we might consider embracing disrepair as a 
mechanism for forgetting and purging information from our 
vast archives. The decay of physical objects allows us to 
place particular importance on the objects that we chose to 
repair and save. The loss of digital objects might provide a 
similar opportunity for users to rethink their habits related 
to producing and managing digital content. Additionally, 
this loss might be a helpful mechanism for managing large 
collections of digital data. 

DISCUSSION 
Our previous work has investigated the ways in which 
people manage their digital information in terms of their 
own personal legacy and that of their families. The decay of 
digital files and data is an integral part of this work, and we 
have implemented systems that intentionally degrade digital 
files as a way of examining how the loss and disrepair of 
digital systems impacts the ways in which people address 
concerns about the lifespan of their information.  
At the workshop, we would like to examine two related 
issues: (1) the challenges associated with repairing and 
maintaining digital data over a long time span and (2) 
potential tools that might provide users with the ability to 
repair dysfunctional digital systems.  



Why	  I’d	  wish	  I	  could	  programme	  and	  solder	  as	  well	  as	  I	  can	  work	  with	  wool.	  
A	  position	  paper	  for	  the	  Reclaiming	  Repair	  workshop	  at	  CHI	  2013.	  
by	  Lone	  Koefoed	  Hansen,	  Aarhus	  University,	  Denmark.	  
	  
In	  2011,	  I	  went	  to	  the	  Ars	  Electronica	  Festival	  in	  Linz.	  It	  was	  the	  year	  where	  it	  had	  relocated	  into	  
an	  enormous	  derelict	  factory	  building	  that	  had	  been	  filled	  with	  the	  usual	  digital	  artworks,	  talks,	  
presentations	  and	  café	  lounge	  areas.	  Additionally,	  though,	  there	  were	  also	  several	  ‘analogue’	  
workshops,	  focusing	  on	  practices	  of	  reparing,	  mending	  and	  fixing.	  Most	  (perhaps	  all)	  of	  them	  
were	  inspired	  by	  the	  Dutch	  group	  Platform21	  and	  the	  Repair	  Manifesto	  (read	  more	  here:	  
http://www.platform21.nl/page/4315/en)	  	  
Old	  craft	  practices	  from	  different	  cultures	  where	  presented	  and	  taught,	  although	  none	  of	  these	  
workshops	  dealt	  with	  electronics.	  	  
	  
One	  of	  the	  workshops	  was	  held	  by	  designer	  Lotte	  Dekker	  
and	  Gieke	  van	  Lon	  and	  dealt	  with	  the	  ancient	  Japane	  art	  
Kintsugi,	  which	  apparently	  means	  “golden	  joinery”.	  “It’s	  an	  
aesthetically	  pleasing	  way	  of	  repairing	  broken	  pottery”,	  as	  
user	  Elizabeth	  writes	  on	  iFixit	  
(http://ifixit.org/1577/kintsugi-‐better-‐than-‐new/).	  
Basically,	  broken	  pottery	  is	  repaired	  and	  the	  break	  points	  
are	  dusted	  with	  gold	  dust,	  fixing	  the	  plate	  so	  that	  it	  works	  
but	  also	  using	  the	  fix	  to	  change	  the	  aesthetics	  of	  the	  plate.	  
(see	  figure	  1)	  
	  
	  

It	  was	  also	  possible	  to	  learn	  how	  to	  use	  needle	  felting	  as	  
a	  beautiful	  and	  fun	  reparing	  practice:	  if	  there’s	  a	  hole	  in	  
your	  sweater,	  simply	  needle	  felt	  it	  until	  the	  felted	  wool	  
has	  filled	  the	  hole	  (see	  figure	  2).	  	  This	  has	  saved	  my	  
most	  favourite	  black	  sweater	  dress	  from	  dying	  on	  me,	  
as	  it	  is	  now	  transforming	  into	  a	  fun	  (and	  often	  
complemented)	  dress	  with	  little	  dots	  in	  various	  colours.	  
The	  mending	  of	  the	  inevitable	  holes	  have	  transformed	  
my	  dress	  and	  I	  like	  it	  even	  better	  now	  -‐	  probably	  also	  
because	  I	  have	  to	  sit	  down	  once	  in	  a	  while	  and	  fix	  new	  

holes	  with	  more	  wool.	  The	  process	  of	  keeping	  the	  dress	  alive	  is	  nice,	  and	  it	  both	  feels	  meaningful	  
and	  comforting	  (I	  like	  the	  dress	  a	  lot).	  	  
	  
I	  participated	  in	  both	  workshops,	  and	  I’m	  regularly	  using	  both	  these	  techniques	  for	  repairing	  just	  
like	  I	  also	  fix	  broken	  analogue	  things	  in	  general.	  And	  I	  regularly	  make	  new	  objects	  out	  of	  objects	  
that	  are	  either	  broken	  or	  no	  longer	  useful.	  	  
	  
However,	  it	  becomes	  a	  lot	  more	  complicated	  when	  it	  comes	  to	  electronics.	  In	  my	  academic	  life,	  I	  
analyse	  and	  theorise	  about	  artworks	  and	  art	  practices	  and	  on	  how	  artists	  use	  technologies	  to	  
criticise	  and	  construct	  new	  organisational	  structures.	  And	  when	  giving	  talks	  (for	  students	  as	  well	  
as	  for	  the	  general	  public),	  I	  always	  emphasise	  how	  important	  it	  is	  that	  we	  engage	  with	  the	  
technologies	  and	  try	  to	  reclaim	  them	  by	  hacking,	  deconstructing	  and	  ‘misuse’	  them.	  But	  
personally,	  I	  have	  no	  idea	  how	  to	  fix	  them	  when	  they	  break,	  or	  how	  to	  repurpose	  them	  when	  they	  
need	  a	  new	  life.	  I	  wish	  I	  did,	  but	  clearly,	  these	  fixes	  need	  skills	  that	  I	  don’t	  seem	  to	  possess.	  And	  it	  
doesn’t	  seem	  like	  design	  or	  HCI	  is	  helping	  me	  out.	  I	  can’t	  recall	  having	  seen	  papers	  on	  how	  to	  
design	  for	  easy	  repair	  (unless	  it	  deals	  with	  rural	  Africa	  and	  then	  it’s	  never	  presented	  as	  
something	  the	  Westerners	  can	  learn	  from).	  This	  is	  a	  pity.	  
I	  wish,	  though,	  that	  I	  was	  able	  to	  do	  more	  with	  my	  disused	  electronics,	  and	  this	  is	  why	  I	  wish	  I	  
could	  programme	  and	  solder	  as	  well	  as	  I	  can	  work	  with	  wool.	  



Stories of repair – Sara Heitlinger 

My dad is an expert repair man, and some of my earliest memories are of watching him fix 
our domestic appliances. Even when the professionals gave up, my father would manage to 
get the things working again, much to the annoyance of my mother, who would be holding 
out for a new washing machine or fridge.  

I don’t remember my dad teaching me anything, and he doesn’t remember me being 
particularly interested as a child, but something must have sunk in. I started repairing 
computers when I was in my 20s. I loved the feeling of physically slotting the parts together 
like something between Lego and a jigsaw puzzle. I always started out with an invincible 
belief that I could fix the problem, it was just a matter of time. Engaging in repair was (and 
still is) an all-encompassing activity. Everything else fell to the wayside. I would not stop to 
eat, talk, stretch, or even go to the toilet. I see this same intense concentration now in my 
three year old son when he is busy ‘fixing things’ (usually with pretend screwdrivers, string 
and holes), immovable till he is finished, or wets himself, whichever first. 

I feel a libidinous confidence when I fix things, as though the problem is one of seduction 
and I know all the tricks.  

Between 2003-2007 I was a squatter in London, living in other people’s houses without their 
permission. I was protected by the English law (now recently changed) that gave squatters 
rights to remain. Many of these houses were in disrepair, having stood empty for months, 
sometimes years, due to mismanagement or rising land values, and despite the growth of 
homelessness in the city. Me and my community (and it was a community) breathed new life 
into those buildings, often repairing broken windows and floors, getting the plumbing, gas 
and electrics into working order and making ourselves a home. 

I woke up one morning to find the toilet flooded. Before my housemates awoke, and with no 
one else to turn to, I removed the old one myself and installed the new one (found on the 
street the day before and now waiting in the garden), a job I never imagined, as a university 
educated girl from a middle-class background, I might ever need to do. I was very proud of 
myself, though my mother would not have been. Repair made us creative too: we used a 
vacuum cleaner hose for a cistern pipe. Just aim and flush. Or stuck a webcam down a 
blocked sewerage pipe to see what was going on. Another time I fixed the hot water boiler in 
winter, finding the solution in online forums. The internet has often proved a great source of 
information about DIY home repair.   

I repaired the gas by bending copper pipes and bridging the two pipes where a gas metre 
should have gone. Dangerous and illegal work, there was nothing as satisfying as watching 
the gas flame when it first lit up. Home electrics was also fun – and had more sex appeal 
than gas or plumbing – but I never quite got over the fear after a number of serious short 
circuits.  

I broke, and fixed, countless locks, providing me with free accommodation in one of the most 
expensive cities in the world. 

Fixing things lends a sense of accomplishment, empowerment and independence. I don’t 
need to rely on others (typically men), pay lots of money, or buy something new. I recognise 
it as resisting the capitalistic impulse to consume. I get to prolong the life of loved and useful 
things. My experiences with repair have shown me the value of community, both online and 
off, of people who are willing to go out of their way to share their knowledge and time. 
Bending gender roles makes me happy. Repair is a link to the past and a key to the future. 



Reclaiming Repair submission, reclaimingrepair@gmail.com 
Oliver Hess, oliver@choubun.com

Reading the title of this call seemed very inviting, as most of my work involves creating technology 
art that very clearly falls into the categories of durable (public art) and experimental (exhibition 
art), based more often than not on my willingness or ability to service it.  Frequently the standards 
of technology (even the most rugged systems) do not meet even the most basic requirements of 
practical institutional settings.  If environmental factors are not enough to erode the function of a 
piece of art certainly maintenance requirements will eventually overwhelm the feasibility of 
keeping a piece operational.  While issues of standards, obsolescence, ruggedness, and best 
practices are the most common access point for accessing how to correct this problem, in the 
case of this call I think that the perfect access point is cmos lithium batteries!

If you have ever had maintained a computer for a few years you have seen the coin type battery 
that requires semi-annual replacement and is probably the only time you have to dig into the guts 
of a computer for no reason other than the threatening realization that things have gone horribly 
wrong.   A computer with a failed battery will probably not boot, and if it does it might require 
some sort of verification that the backup settings it is working with are acceptable.  Frequently this 
involves hitting return to jump past it’s asking if the date is really january 15 1978 (Appendix 1.)

Last year in Wendover Utah, on a military base best known for housing the enola gay and the 
Center For Land Use Interpretation’s Desert Research Station I fixed a pedal cart with gps driven 
historic information about the site.  It was a fairly rudimentary artwork with a powerfully 
entertaining presentation which gets only more charming in its aging.  Unfortunately it no longer 
worked, since its construction by Simparch in 2005 it has suffered a little from the elements and a 
little from cannibalization of high value technology (which in a remote dry lakebed become highly 
valuable.)  But its dysfunction could all be overcome if it were not for the dead battery.  Repair 
was not difficult, but my quest to make sure that after a repair the same failure cannot happen 
again, was simply not possible.  There are several flaws in how computers are designed that 
prevent me from using computers in durable artworks.  What I mean by computers is what is 
called a micro-computer, a home desktop pc type object which is the commodity standard of most 
computers in operation today.  However, as the lines of different computational options blurs 
further with each generation of hardware, the clear choice for artwork is embedded system.  

Only weeks ago I was fixing a Zcorp Z450 3d printer which simply refused to boot up, I 
determined that there was a dead cmos battery inside and replaced it and with only about 4 
hours of work (yes it was not designed to be easy to get to) I was able to not only make the 
machine work, but also learn that the pc had almost no purpose except hosting an fpga daughter 
card and creating a standard interface to it.   Frequently the lack of industry standards, demand 
for products, and insufficient warranties make even potentially useful technology paths unusable.  
The popularity of arduino and other low end microcontroller development platforms illustrate the 
vast need for these types of systems but something between an arduino and a pc is only starting 
to make itself available and even then with limited applicability to the varied and complex uses 
that technology art requires.

Until an embedded and durable platform is common for technology art (still 5 years away 
assuming raspberry pi and google android products continue on their development path), I would 
like to see a computer which is guaranteed to last for 25 years with no need for maintenance.  It 
may be possible to create a hardware prosthetic for existing cmos systems which would allow for 
batteryless operation through WWVB RCC’s (appendix 2 & 3) and defaulting settings through 
non-volatile ram which would allow the computer to boot seamlessly and allow another system 
further up the chain to detect or deal with any threatening errors. The idea of this patch is 
interesting both in extending the life of existing only partially failing technologies, and creating a 
cultural awareness and appreciation for the growing tide of waste technology we are creating.



Other potentially interesting prosthetic technologies to increase the life of computers include 
cooling systems which frequently fail and hard drives (essentially the mechanical components in a 
computer (hard drives are being replaced by solid state drives at a satisfying pace).)  Sterling 
engines powered by cpu heat, ion wind powered by thermal gradients, perhaps peltier coolers 
driving shape memory fans, and other non mechanical systems could be used instead.

Appendix 1:

((computers frequently have an interesting idea of the beginning of time.  link ))

Appendix 2:
FROM NIST:
Through its Time and Frequency Division located in Boulder, Colorado, the National Institute of Standards and Technology (NIST) 
maintains official time and frequency standards for the United States of America and distributes these standards to the American 
public. Radio station WWVB …

The signals from WWVB can serve as a convenient reference standard for time interval and frequency, but their primary function is 
the time-of-day synchronization of radio controlled clocks (RCCs).

Appendix 3:



Lara Houston  
PhD Candidate, Sociology Department, Lancaster University, UK 
 
Mobile phone repair networks in Kampala, Uganda 
 
My thesis explores the repair practices of mobile phone technicians in downtown Kampala. 
I have been engaged in ethnographic research on everything that goes on in (and between) 
repair workshops to pragmatically get phones working again. Mobile telephony has rapidly 
diffused within Uganda over the past decade, which makes it a compelling location for 
research on repair. In 1999, it became the first country in the world where mobile 
subscriptions overtook the number of fixed lines1. Subscriptions increased from 283,520 in 
2001 to 16.697 million in 20112.  
 
Repair workshops were an important part of this changing landscape. Technicians ensured 
that newly arrived mobile phones were enrolled in Ugandan networks, and kept a 
heterogeneous handset ecology working. They were engaged in forms of ʻlocal 
improvisation,ʼ which Lucy Suchman describes as ʻthe means by which anything - 
technological systems, organizational forms, everyday projects - are made to workʼ (2002: 
139). In this workshop I am interested in thinking about how these practices can be 
reconnected to design. Practices of maintenance and repair that take place ʻdownstreamʼ 
are not usually framed as innovative, and yet they certainly contribute to ʻthe ongoing 
project of building robust, appropriate, and sustainable ICT systems in countries of the 
global southʼ (Jackson, Pompe, Krieshok, 2012: 107).  
 
The framing of mobile phones as global commodities often obscures the significance of 
local improvisations. Whatʼs interesting about studying peripheral places located far from 
sites of technology design, is that the common fiction of a universalized ʻdesign from 
nowhereʼ (Suchman 2002: 140) doesnʼt hold up. In Kampala, places of origin are bound up 
in the way phones are characterized and valued (as ʻoriginalʼ or ʻChineseʼ). Sites of design 
and repair are already drawn together here in interesting ways. Looking at high-tech work in 
the ʻwrong placeʼ (Takhteyev, 2012: 1) is revealing of new and surprising geographies. 
What Jackson calls ʻsociotechnical differenceʼ (forthcoming) can be a productive engine for 
rethinking the place of repair in discourses around design. 
 
The thesis also goes on to describe the qualities of repair work. Like other theorists of 
repair, I characterize it is an improvisational and situated activity (Orr 1999). I find that 
repair competence is distributed; firstly between technicians and tool assemblages, and 
secondly, across the many repair workshops and spare parts shops located in downtown 
Kampala. These are similar to the ecologies and hybrid networks described by 
Rangaswamy and Nair (2010). But many technicians also looked beyond their co-present 
contemporaries for help with repair. Technicians in repair shops ʻauthorisedʼ in some way 
(by telecoms operators, or device manufacturers) often had privileged access to knowledge 
and repair tools through their organizational linkages. Independent ʻinformalʼ technicians 
were members of virtual communities of practice. If practice can be defined as ʻa temporally 

                                                
1 See this report online: http://www.worldwatch.org/cellular-phones-close-telephonic-divide 
2 Figures from the International Telecommunications union, generated using their Data Explorer Tool: 
http://www.itu.int/ITU-D/ict/statistics/explorer/index.html 



unfolding and spatially dispersed nexus of doings and sayingsʼ (Schatzki 1996: 89), then 
repair practices extend far beyond Kampala and into other sites. Local improvisations are 
not so local after all.  
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Politicizing Repair: Thinking With Turkopticon 

Lilly Irani 

Crowdsourcing and human computation are often described as a new frontier for HCI 
research and creativity, and for technological progress more broadly. CHI researchers 
have built word processors powered by crowds. Others have shown how usability and 
visualization evaluations can be taken out of the lab and into the natural environments of 
crowdworkers. 

These frontiers, however, are enabled by the novel organization of digital workers, 
distributed across the world and organized through task markets, APIs, and network 
connections. This paper looks behind the walls of abstraction that enable human 
computation in one specific system, Amazon Mechanical Turk (AMT). We present 
workers’ occupational hazards as human computers, and explain the activist project we 
developed in response.  Turkopticon, the project we present, is a tool in its fourth year of 
deployment. The web-based system receives 100 thousand page views a month and has 
become a staple tool for many AMT workers, installed over 7,000 times at time of 
writing. 

Turkopticon allows workers to create and use reviews of employers when choosing 
employers on AMT. Building and maintaining the system, as well as communicating 
about the system with workers, has offered us a distinct vantage point into the social 
processes of designing interventions into large-scale, real world systems. Turkopticon 
supports a thriving collective of workers engaged in mutual aid, brought together by our 
simple extension and web-based technology.  

For the workshop, we would like to consider Turkopticon as a provocative case for 
thinking through the politics of repair on two levels.  

First, the ethos of repair articulated by Jackson pervades Turkopticon. We have argued in 
our upcoming CHI 2013 paper that the work of repairing and maintaining Turkopticon 
itself generates social relationships between worker-reviewers, moderators, and ourselves 
as systems maintainers. Repair, then, is not only about the object that is mended but the 
forms of sociality engendered through the collective work of repair and upkeep.  

Second, our system could be seen as an ambivalent attempt to at once repair and sabotage 
AMT itself. Repair captures the sense that Turkopticon improves AMT from a marginal 
position; because we cannot redesign the system, we must work upon it to meet workers 
where they are while politicizing their work conditions. Sabotage, on the other hand, 
indexes Turkopticon’s attempt to render “human computation” seamful by making 
workers visible and giving them a way to make demands on employeres. Like the sabot 
thrown into the machine, we aim to breakdown AMT’s smooth functioning. At the 
workshop, we would like to think through what politicized repair practices look like and 
how we articulate their workings. 



Extending Repair from ‘Restoration’ to ‘Transformation’
 
When we were conducting an interview with Kyle Wien, a CEO of iFixit, he described his dream 
as “seeing the renaissance of local repair shops.” Although it sounds very important to him, I 
couldn’t really feel sympathy on his dream. It’s not only because repair shop wouldn’t seem 
to make good profit, but also I don’t have enough emotional attachment on repair to set as my 
dream. While I was talking to him, I felt that we might have different understanding and values 
on the word, repair. 
 
Such discordance on ‘repair’ leads me to following question: “When we say ‘repair’, what kinds 
of meaning are attached to the word?”, which reminds me of an argument of Ferdinand Saussure, 
a Swiss linguist that directly affected to the concept of Structuralism. Saussure argues that how 
a word means can be differently understood according to the social mechanism or the demand of 
the ages. In other words, the meaning of ‘repair’ that Kyle uses, I uses and next generation would 
use can be projected to the world in a different way although we all use the same word.
 
Such assumption makes me rethink that the reason why people in the modern society rarely 
appreciate fixing and like to throw things away might not be because they are wasteful, but 
because social structure disable us to feel and understand the value of  repair. For example, most 
of people in our research who are actively fixing some things have experienced the time where 
the culture of repair was prevalent (70-80s’), and have ‘good’ memory about it. At that time, 
the ‘repairer’ was not only who offered economic values, but also a savior of the things we loved 
that otherwise naturally ought to breakdown over the time. On the other hand, young generation 
including me often think repairing is wasting of time because we can easily get new and cheap 
product in current social structure. 
 
Therefore, more important question that we need to underline is not  “how we can reduce the E-
waste from repair activity”, but “how we can extend the meaning of ‘repair’ 
from ‘unnecessary’ to ‘adventurous’” Our research team intends to find the answer of this 
question through examining the ‘art world.’ We have been looking at different artists who 
feature breakdown, maintenance and repair as their main theme and methods. They used to read 
the language of the creators, understand the spirit of the age and ultimately bring the ‘repaired’ 
objects into us that makes us surprise, joyful and imaginative just like old repairers used to 
do. For them, the meaning ‘repair’ are not just the “restoration” to the original value, but 
represents ‘the transformation’ to new possibility.
 
Everything in the world including objects, human relationship and emotion are naturally 
breaking down, fading and disappearing in every each moment. No matter how hard we try to fix 
or restore, we are never able to go back to the original values that they had.  It is inevitable fate 
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that every existence living under the nature of time ought to take.  Lovers may break up. Your 
computer may stop working someday. We may say we are living in the world of heartbreaking 
because we are ontologically unable to bring the moment that we really loved back to our 
current life. However, such breakdowns always have potential to “transform” towards different 
possibility and value. We naturally know it our day-by-day life and that’s how we go forward.



Sustainable Reusability in the Rise of Electronic Waste 
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In today’s fast-paced and fast-changing society, we are constantly being introduced to revolutionizing new 
technologies. Last year alone, we saw the growth of tablets and e-readers, advanced smartphones with 
groundbreaking technologies, and new gadgets such as 3D TVs, smart cameras, personal activity trackers 
and many more. With so many new products and gadgets available at the stores, the replacement of those 
technologies is getting faster every year.   

As a result, there is an exponential increase of electronic waste in volume. What is worse is that many 
electronics are discarded not because these are broken or malfunctioning but because new products replace 
the old ones. This contributes to the increment of electronic waste, economic loss, wasting materials and 
environmental pollution.  

When designing new technologies, we, designers and programmers, consider various aspects to improve 
the product quality such as systems usability, easy adoption and adaption, and affordance. As HCI 
researchers and practitioners, we are responsible for this discarding culture as we lead such fast shift in the 
new technologies. In this position paper, I propose sustainable reusability as an HCI design consideration.  

Recently, we started to focus on the concepts around sustainability for product/interaction design. For 
example, Blevis introduced the term Sustainable Interaction Design, proposing a rubric for understanding 
the material effects of particular interaction design cases in terms of forms of use, reuse, and disposal [1], 
and Wakkary et al. broadened the role of users and their identity from a mere consumer to a creative 
everyday designer by introducing the concept of design-in-use [4]. Also, Huang and Truong found out the 
importance of context in how people replace and dispose of their mobile phones through a field study of 
mobile phone ownership, replacement and disposal practices [2]. Building on these works, I drew particular 
attention to obsolete electronic waste, introducing the concept of creative reuse of electronic waste.  

In our previous study, we found that people often kept unused electronics because of the possibility of 
future use [3]. Our study participants showed high expectations or anticipations that they would want or 
need to use the obsolete electronics in the future. However, they also showed contradicted thoughts 
between their expectation and anticipation of future use, as one participant said “I would like to use it later. 
But I know it would never happen. But I still hope to use it.” This illustrates that people want to make use 
of unused electronics but do not know what to do with those.  

To provide a simple design strategy that can inspire everyday people to practice the creative reuse of 
electronic waste, we developed a design reuse vocabulary: materials, shapes, and operations (see table 1). 
Then, we operationalized this vocabulary and evaluated its legibility and usefulness. As a result, we derived 
a reuse composition framework: reuse as-is, remake, and remanufacture to be accessible and to encourage 
everyday people with the reuse of unused electronics in creative ways. These frameworks could be a 
catalyst for everyday people to reuse electronic waste creatively and in meaningful ways. 

In this workshop, I would like to work with professionals from a variety of fields to explore how the design 
reuse vocabulary supports an engagement with repair practices. Furthermore, I would like to brainstorm 
ideas to build a rubric of sustainable reusability with the workshop participants.  
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Table 1. Design reuse vocabulary 

Materials Shapes 

Transparent/transmissive Opaque Block/rectangular 

Porous Impermeable Complex 

Smooth Rough Concave 

Fragile Stiff/rigid Curved 

Reflective Absorbing Hollow 

Thin Thick Spherical/circular/round 

Heavy Light Symmetric 

Soft/malleable Hard  

Sharp Dull  

Duplicable Decomposable  

Operations 

Attach Bend Break Burn Cut Engrave 

Fill Fold Fuse Glue Hollow Lean 

Melt Paste Paint Sand Screw/unscrew Scratch/scrape 

Smash Solder Stack    
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ABSTRACT 
It is well known in the medical practice that an important 
part of the strategy required to achieve any good result 
always includes listening to what a patient has to say 
regarding its symptoms. Planning any medical treatment, 
hence, begins with listening to a story of the subject (the 
symptoms identified by the patient) together with the story 
of the body (chemical / physical analysis). Considering now 
a broken object as a subject of treatment, would listening to 
its story provide an aid to its repair? We here claim that the 
answer to this question is affirmative and that such process 
might work also for unanimated objects, granted that the 
right stories are coded, preserved and told. Two suggestive 
questions hence emerge: how can objects tell their stories? 
And, continuing, what should an object say in order to 
guide its repair process?  

Author Keywords 
Repair, storytelling, talking objects, gesture recognition, 
symptoms. 

ACM Classification Keywords 
H5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous.  

 

1. TALKING OBJECTS 
The typical process that leads to the diagnosis of a disease 
walks through an initial phase where a doctor listens to its 
patients’ stories, then searches for any visible sign of the 
reported symptoms, finally evaluating the results of a 
number of relevant lab tests. Hopping back and forth 
between these information sources, a doctor typically ends 
formulating a theory regarding which are the possible 
causes of the observed symptoms and proposing a treatment 
plan for their definite eradication. All in all, we can 
summarize this process in two basic steps: (a) listening (i.e., 

to a patient, to visible symptoms, to lab test results, to 
medical know how) and (b) taking action (i.e., formulating 
a diagnosis and a treatment plan). Now, it is important to 
emphasize the importance of the words that a patient says. 
Without those words (e.g., treatment of infants) the clinical 
evaluation of a subject lays additional difficulties in front of 
a medical doctor. Hence, listening, in its widest meaning, 
that embraces both any general (e.g., medical science) and 
specific knowledge (e.g., any chronic disease) of the subject 
under study, represents the initial step of any treatment, or 
repair, process.     

Interestingly, we can find similar situations also in the 
realm of unanimated physical objects. For example, when 
electronic components were not as pervasive as today, 
mechanics typically diagnosed the diseases of motor 
vehicles by simply listening to the sounds that they emitted. 
Today such type of approach has been augmented, 
mechanics can still listen to the symptoms that their patients 
report, but can also perform lab tests connecting computers 
to the sensors that modern cars mount.  

Clearly, not all objects are capable of telling their stories 
and not everyone is capable of interpreting them, when 
available. When a mechanical wristwatch stops, no 
particular sound provides a hint regarding the cause that 
made it stop. But also when an object emits sounds that 
indicate how well it works, like in the motor vehicle 
example, a casual person might not be able to distinguish 
those that are made when broken (e.g., a seized engine) 
from normal ones.  

Now, in a contemporary scenario where the process of 
repairing, just as those of reusing, re-scoping and recycling, 
represents a fundamental component of a sustainable 
society, we here aim at discussing the possible approaches 
that could be taken when answering to the following two 
questions: (a) how can objects report the nature of their 
symptoms, and, (b) how can those reports aid anyone (i.e., 
also the unskilled) in their repair process?  
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In order to make a step in the direction of answering to both 
questions, let us now jump a long way forward and imagine 
a scenario where an object contains all the information 
required to accomplish its repair. We hence imagine that 
when an object breaks, a system is capable of indicating the 
type of repair that it needs, along with the tools and the 
gestures (i.e., practices) that the specific repair requires. 
Remaining open to imagination, this entails that a person 
could view a video showing how the repair could be 
accomplished, or wear a pair of gloves that physically guide 
through the performance of a set of mending gestures, or 
listen to a succession of detailed instructions that explain 
what actions should be taken.  

 

2. HUMANS LISTENING TO 
Moving on to turning imagination into reality, the first 
technical problem that emerges amounts to how an object 
can contain any information at all. Interestingly, the authors 
of [1] recently addressed this problem proposing a system 
capable of integrating digital information into objects. In 
particular, they designed and implemented Spyn, a system 
based on mobile platforms that is capable of supporting the 
pinning of digital data on fabric. In brief, while knitting, a 
person can mark positions on fabric with special ink. This 
ink is used to create patterns that can be easily recognized 
by any simple visual recognition algorithm. These patterns 
are then utilized as virtual links between locations on fabric 
and digital data of any kind. A knitter can then insert a 
piece of information (e.g., an audio recording) directly from 
its smartphone by: (a) marking a position, and, (b) linking 
that information to the given position. Hence, simply 
pointing that smartphone’s camera at that position it is then 
later possible to retrieve the information that was there 
stored.  

 

 
Figure 1. Tortellini X-Perience: recognizing when you cut 
the dough 

 

The first draws its inspiration from the Tortellini X-
Perience system [2]. Tortellini X-Perience teaches how 
Tortellini pasta can be prepared implementing a set of steps 
where it: (a) shows on a video the actions that are required 
during each preparation phase, (b) requires that a person 
repeats those actions, and, (c) checks (utilizing a set of 
gesture-recognition algorithms) whether the person has 
repeated the given actions correctly (see Figure 1 and 2  
above). In case the actions that a person performs are 
wrong, Tortellini X-Perience requires their repetition in 
order to move forward to the next step of the preparation 
recipe. 

 

 
Figure 2. Tortellini X-Perience: explaining how you can fill 
in the pasta 

 

Hence, taken for granted that some mechanism for pinning 
digital information on objects exists, the problem moves on 
to understanding what type of information may be useful in 
a repair process that an object should carry on. While a 
general answer to this question is far from being available, 
we here propose two non-alternative directions of work. 

Now, moving back to the repair context, we can envision a 
system (or a context) that digitalizes and records (in some 
given form, may it be a video or the codification of their 
trajectories or whatever) the actions that are performed 
while creating an object. But why should this information 
be useful? We here rely on conventional wisdom, 
considering that often a clear knowledge of how an object is 
created can also give an insight on how that object can be 
(or not) repaired. However, recognizing the fact that the 
knowledge of how an object has been created cannot 
always be useful or beneficial to its repair process, we also 
propose the following approach. Such approach origins 
from another piece of conventional wisdom: most of the 
objects that we use break in a very limited set of ways in 
very specific positions. Tears on clothing, for example, will 
typically occur along seams. Dishwashers, as well as other 
appliances, have common problems and common solutions 



[3]. Many producers of objects and appliances already 
acknowledge such fact when providing tutorials and 
frequently asked question sections written on manuals and 
sketched on parts. How could such existing initiatives be 
boosted with the aid of advanced computer-based 
technologies? Again, such initiatives can be supported, just 
to cite the simplest example, taking videos and codifying 
the actions required to accomplish given common repairs.  

However, an additional step ahead can be taken in such 
direction. In fact, although breakages typically fall in given 
sets, each has its peculiarities and can require more or less 
care when performing certain repair actions. Some degree 
of customization might be very useful, hence, also when a 
common type of deterioration occurs. For this reason we 
envision repair support systems, which will rely on: (a) 
where an object broke, (b) how it was created, (c) how it is 
used or naturally decays, (d) how it is typically fixed at that 
point, and, (e) how a typical fix should be adapted to the 
peculiarities of a given deterioration. 

Generalizing the approach that we have just described, we 
can hence classify any information related to an object in 
two groups: (a) preexisting and hence generic (e.g., the 
design of a sweater), and, (b) related to its own production 
and lifecycle and hence specific  (e.g., how worn out is a 
given sweater). While any generic information can be 
easily coded according to the standard construction process 
of an object (i.e., some form of a storyboard that codifies 
the steps) and does not require any additional technological 
intervention to be acquired, the same cannot be said when 
thinking of the specific characteristics of an object. 

Such type of information, in fact, is related to the peculiar 
lifecycle of an object and can only be acquired as the object 
is crafted, manipulated and operated along its life. Two 
sweaters, for example, may be exactly the same, but 
depending on how they have been worn, and on the decay 
process to which they have been subjected, they could 
present very different problems (i.e., tears and holes). 
Modern vision technologies and fine gesture recognition 
and interpretation algorithms, like in [4, 5], clearly appear 
very promising when searching for mechanisms capable of 
fulfilling such type of task, but many open questions 
remain. The prominent one amounts to understand how 
such two pieces of knowledge can be stored, mixed together 
and put to good use to support repair operations. In 
conclusion, following this approach, the problem of 
repairing an object resembles to humans listening to very 
different stories told by different objects. Hence, the very 
final problem will be: will people be with their objects as 
patient as doctors are with their patients? 

 

3. CONCLUSIONS 
Just as a doctor listens to the symptoms reported by its 
patients, a person could listen to the deterioration symptoms 
reported by its objects, along with possible ways of repair. 

Listening and learning, in fact, are both part of do-it-
yourself procedures, where one aims at fixing, rather than at 
replacing a malfunctioning appliance or tool. Under such 
perspective, we have here proposed an approach to two 
fundamental problems in the repair process: (a) how can 
objects be augmented with digital technologies so as to tell 
their stories to humans, and, (b) what an object should 
exactly say to humans to be repaired. As part of our 
proposal, we have also individuated the existing approaches 
that fall closest to the implementation of such ideas, for the 
development of future repair systems [6]. 
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This position paper is culled out of a four year research from deep field engagements in down 
markets of urban India creating and sustaining ecologies of ICT repair and maintenance. Repair 
and maintenance of technology is a down-market but thriving activity defined by both a huge 
business demand and lack of critical business infrastructure supply. Central to this process is 
setting shop, skill building, forging socio-business networks, acquiring and servicing client 
loyalty. These are aggregations of hybrid socio-business networks, a critical resource for the ICT 
repair entrepreneur. Empirically, the paper examines mobile phone repair as a thriving enterprise 
and explores its business model among micro-entrepreneurs. We call this process ‘hybridizing’, a 
range of practices, skills and resources congealing around the business of repair.  
 
The mobile shop’s business ecology is not simply the sale of mobile handsets and recharge/ pre-
pay coupons but the acquisition of skills to service the phone. The social infrastructure of urban 
slum and low-income neighborhoods aid and abet a diversity of ICT micro-enterprises from a 
rotating used ICT market to PC assembling and repair. Mobile phone services abound, and shop 
keepers occupy a critical role in exposing and disbursing services to the large low-income 
consumer base. Of particular importance to this ecology are practices aimed at procuring 
hardware parts, the skill to service phones and tapping into local demand. Despite the extreme 
resource crunch and skeletal digital infrastructures, small businesses thrive on alternate business 
assets: the rich network of social and commercial interactions mediated by both people and 
technology. Shops, stores, and servicing centers are embedded in the larger informal economy 
not only of the immediate and adjoining neighborhoods, but extending to the sprawling city.  
 
Mobile phone businesses in emerging markets are deeply embedded in the structures of the non-
formal economy. The paucity of formal organizations and the inaccessibility of organized market 
networks to small-scale entrepreneurs often drive them toward informal networks. Struggles with 
infrastructure are built into the very fabric of urban slum life; these challenges are met by 
dexterously weaving together resources, organizational routines, and skill-building. The mobile 
store business relies heavily on informal business practices and social networking to find its way 
around infrastructural hardships.  
 
The “archetypical” mobile phone store is a bricolage of gray real estate (space), infrastructure 
(electricity), and hardware. The transformative role of the mobile phone business is initially as a 
new commercial opportunity that allowed easy and relatively inexpensive entry to micro and 
small enterprise ventures; next, as a business built and grown on tapping formal and non-formal 
modes of refurbishing phones, procuring, and even transmitting repair skills. Thus evolves the 
local mobile phone repair ecology: an ecology born out of survival exigencies, addressing and 
circumventing challenges posed by infrastructural and commercial constraints through 
translating hybrid  social capital into business resources. 
 
Finally, the social world of repair in developing economies is defined, no doubt by artisanal 
ingenuity, but more by need and re-purposing rather than re-design and artistry.  
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ABSTRACT 

Design has been a domain of extroverts for a long time and the 

role of introvert approaches have been explicitly ignored. With 

design introvert manifest, I want to discuss particular qualities 

of ignored design practices such as everyday design aesthetics, 

recycling, upcycling. With examples from my own grounded 

design portfolio, I would like to discuss underestimated values 

of excludedness, ordinariness and similar. I further would like 

to contribute to repair in HCI topic by pointing to not yet well 

taken topics in repair issue, such as its connection to our visual 

culture and habitus1 of everyday designers.  

DESIGN INTROVERT  
Design introvert manifest is about humility of design. It values 
the subtle things that everyday designers create with their 
skills, rather than high cost, high-end commercial products. 
According to design introvert manifest, design is: 

• “ noting down what "things" can do and their relations 
to their grounds 

• realizing "countless meanings" that objects can create 
(alone or in interactions) 

• [re]-creating "things" that have some kind of lifecycle  

• Design is about the subtle, not yet recognized, 
introvert.”2 

By doing all these, grounded design ideas value thinking more 
than thin[g]ing. They equally value the process and the actors 
and they try to democratically credit the whole habitus of the 
work. 

GROUNDED DESIGN PORTFOLIO 
Grounded design portfolio is a set of objects that are presented 
with their creation process, inspirations and similar. It is  a 
portfolio of the design introvert approach. It captures 
inspirations, field notes and their materialization through majorly 
up-cycling and repairing processes of the designer. The portfolio 
aims to communicate an everyday aesthetics language through 
photos (photos of products in their natural environments), by 

giving insights to inspirations in an understandable annotation 
language and similar. 

 
Figure 1: Silent Soul Retro (left), Sight Wall (right) 

As a n example Silent Soul Retro2, is an idea that build on the 
further notions of re-locatedness, such as: 
• what happens to our learned understandings of style once a 

person loose her context of consumption? 
• how people deal with consumption when they have less cash 

than their desired objects would require? 
The full background story can be visited in the portfolio2. 
 
SilentSoul Retro is an old lamp of dark and light colors, that was 
carried from this flea market to the flat, that was “worked out” 
with textiles, recylce materials and some soul. SilentSoul Retro 
is a hommage to people who value the locality, scarcity and 
authenticity and use these as base for expressing a new taste. 

RELATIONS TO HCI REPAIR  
I believe the strategies from introduced portfolio and design 
introvert perspective can add some value to repair in HCI. Going 
beyond the functional, repair in HCI can benefit from experience 
of merging research disciplines such as material culture insights, 
everyday aesthetics, and design anthropology. The result would 
be visual statements from repair practices that visually 
communicate introvert values (underestimated qualities) of 
repairing process. 
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