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Open Design of Trusted Things
Smart Cities

Technology is fundamentally changing how cities 
work, but these smart cities are most often 

determined in a top-down fashion, with little 
transparency or accountability in how data 

influences the workings of the city. Can we create 
cities that are not just smarter, but kinder, 

fairer and more citizen-centred?







CC-BY Kevin Dooley https://www.flickr.com/photos/pagedooley/8435953365



Focus:
waste prevention in smart cities

Reuse of materials in cities and towns through
initiatives aimed at and run by local actors.



Research Questions

Research Question 1 (RQ1):
What prevents more widespread reuse of discarded materials in contemporary cities?

Research Question 2 (RQ2):
What are the different actors - formal and informal - involved in reusing material objects 
at a city scale and how do they operate? 

Research Question 3 (RQ3):
What current and future digital technologies might help in making local societies reuse 
a higher proportion of materials that are otherwise discarded?



Design Probes

(...) objects that are usually small in scale, whose materiality and form are 
designed to relate specifically to a particular question and context, posing a 
question through gentle, provocative, creative means offering a participant 
intriguing ways to consider a question and form a response through the act of 
completing the probe creatively.

Making Design Probes Work
Jayne Wallace, John McCarthy, Peter Wright, Patrick Olivier



Evil Bin

Miniature plastic bin with either of

- Post-it notes?
- Cards with questions/prompts?
- Audio recording modules?



“The research will investigate in what ways 
can materials that are broken, obsolete or 
otherwise inadequate be repaired, 
adapted or transformed in urban 
contexts. In particular, the study expects 
to understand how the value of an object is 
perceived in different situations. It is part 
of a wider research project investigating 
alternatives for handling discarded 
materials in the city.”

Repair Journey 
a.k.a. Broken Probes



Repair Diaries

A group of participants was asked to spend about three weeks trying to repair at 
least one object of their choice, and keeping a diary of it.

Along the way, I sent them emails exploring different ways to frame issues about 
repair, reuse and waste in cities, around the following topics:

- An object’s personal diary
- The story of your object
- Value 
- The city





(In Ubatuba) I used a bike routinely: to commute, do groceries, take my kids to school or go to the beach. Dundee 
is relatively flat, and I was already willing to get a bike.



Repair Diaries - participation

- Eight participants. One gave up early for health reasons.
- Varied levels of engagement.
- Six agreed to join a final online workshop, but two of them had connectivity 

problems. 
- The workshop had then 4 participants. 
- 2 other participants interviewed separately.



“Great to had from you, and sorry for my silence over the past 
week. I am sure you will be happy to know I have been keeping a 
diary and in a true-to-style bound notebook. I have even just 
started repairing - an external usb battery pack, although as you 
can see from the photos there is some collateral damage to the 
case. It was bomb-proof!”



“Day 6 (1/2)

Today I did a spring clean of my drawers of electronics and have some 
wonderful finds to share with you. You know it's the right time of the year for a 
spring clean when there is a chorus of birds outside. There is a garrulous group 
of house sparrows tending to their homes, which are sadly in decline, ironically 
possibly because of the neatness of modern houses which lack suitable 
nesting sites. Huddled together they seen oblivious to government guidelines 
on social isolation - though thankfully for their sake as much as ours it doesn't 
apply to them. Either way the birds puts a smile on my face and are a lot more 
welcome than swarms of locusts. More to the point of the repair diary, their 
business makes me feel I should also keep my nest (of wires and various 
electronics) in order.

For full disclosure, I also had to do a spring clean to move things out of the 
spare room.

In the course of my spring clean I found the prototypes and the fossilised 
remains of the key fob I repaired for a family member. To the left of the picture 
you can see the remains of the key fob (I didn't preserve the tape that held it 
together), and to the right, the back, and front covers of the printed key fob. 
These actually are only a few of the many prototypes and failures on route to a 
final part, and are in a sign of the first limitation of 3D printing, which ties in 
nicely to the theme of spring cleaning I introduced you with.

Waste. And worse, it is all plastic.

hoarding vs
spring clean

prototype vs fix





How much we rely 
on software side 
of things...

Sometimes the 
repair just takes a 
firmware upgrade.

When / why is that 
decision made? Guilt?

Pain of keeping it? 
space / clutter

Cheap electronics 
(e.g. powerbank)

High upfront cost

Emotional 
attachment Sense of 

exclusivity

Designed to last N 
cycles

(a book can have 
value even if 
unexpensive)

Worth trying even 
if repair fails - (see 
“joys of repair”)

When purchasing, 
people are 
removed f/ impact

Often well 
designed + 
documented

Often, no service 
manuals or spare 
parts

Screwdriver - last 
resort?

Can be repaired, 
but people won’t 
usually

High end, 
expensive

In between - 
consumer 
brands

Low end, not 
worth repairing

Value

How to find about 
manuals, tools 
and parts?



1 Investigate story 
of the object

3 Open it up

4 Identify the 
problem

Service manuals

5 Repair / 
repurpose

Learn how things 
are made

Overcome 
planned 
obsolescence

Document - be 
useful to others

Avoid damage / 
environmental 
impact

2 Clean its outside

Prior experience Internet Play / Experiment

Clean internals Buy tools / 
replacement parts

Use alternative 
parts

Transform

Process of 
repairing 
(typically)

Social value of 
repair/reuse

Joys of 
repairing?

How to identify the 
problem?

How to reward 
repairing?



Repairing / 
reusing in 
private spaces

Repairing / 
reusing in the 
city / community

Garden shed

Workshop

Repair Cafes
Men’s sheds

Social Media
Freecycle
Gumtree

“Free to collect” 
signs replaced by 
social media Hackerspaces - 

perceived as 
inaccessible

Informal repair 
markets

Retailers

How to balance 
liability / risks?

Makeshift / 
informal 
repairability

e.g. old cars - 
there’s always a 
possible hack

Professional 
repair shops

Access to things, 
parts, tutorials, 
people

How to find about 
people, spaces, 
events?



Repair Journey - Main Takeaways

● How to find about manuals, tools and 
parts?

● How to identify the problem of one 
specific broken object?

● How to reward people for repairing?
● How to find about people, spaces, 

events?
● How to store and move broken objects 

that can still be repaired?
● How to offer inclusive spaces for 

repairing?
● How to encourage repurposing by 

modularity?

● How to treat more objects as a 
cherished book?

● How to relate the practical skills of craft, 
repair and making?

● How to undo a robot's work?
● How to make Local Authorities and 

Councils more active in promoting 
reuse?

● How to make materials and services 
known?

● How to use prop shops as models for a 
local circular economy?

● How to welcome people who struggle 
with mental issues?



Repair Journey



Concept map

Citizen

Community

Professional reuse

Local Authority

open database

stories, parts, 
manuals, stock, 
materials

space, tools, PR, 
contests, logistics

donate bin

reuse cabin

web/app - find 
repair / reuse pros 
+ community

app - point to 
object, access 
database

municipal 
lost+found

data about reuse
urban intervention 
- make waste 
visible

infrastructure for 
community reuse



Concept map

Web / App / Database

- Universal Registry of Things
- Point and Reuse
- Save This Thing

City + Reuse

- Reuse Bin
- Transformation Lab
- Reuse Commons

Visibility

- Make Waste Visible
- Data on Reuse





Thank you!


