
A portable weather station. A space allocation op-
timisation model. A virtual reality simulator. A thermal 
im aging camera. A GoPro. A notebook and pen. These 
are the tools of the Future Cities Laboratory (FCL) 
and the material culture of a new urban science.

In compiling an inventory of the tools,  
Indicia 2 documents the materials and processes of 
urban research, and in doing so, also invites a mo-
ment for reflexive assessment of the work of research 
itself. 

It is tempting to take tools at face value, par-
ticularly when they are extracted from the field, pho-
tographed on a white background, and isolated from 
the action or their users. Tools are not only obser-
vational instruments of research, they co-create and 
design the urban spaces that they study. Tools build, 
shape, move, and transform. They are part of a larger 
sociotechnical system, both of the scientific research 
community and of the ever-evolving assemblage of 
the city. Each tool is a node in a network of relation-
ships between the people, the tools, the knowledge, 
and the city itself, mutually shaping and co-creating 
each other.

Though urban science is relatively new, we 
can draw from the intellectual and methodological 
tools of Science and Technology Studies (STS) to 
reflect on the making of data and facts, the socio-
material culture of instruments of research, the val-
ues they embody and the knowledge they create. 
Armed with STS sensibilities, we can begin to unpack 
the neat toolbox collected here and take a reflexive 
look at what these tools say about the practice of 
urban science at large.

Tools + Verbs
Tools are not static objects. They are inher-

ently tied to verbs. Tools make and do. Tools are meto-
nyms for the processes and practices they enact. 
They also embody and mobilise methodologies and 
disciplines into practice. A visit potential model stands 
in for one disciplinary approach to knowing the city, 
a soil probe stands for another.

Tools are used to perform the tasks of ‘cap-
turing, measuring, sensing, analysing, testing, stor-
ing, enabling, transforming, visualising, communi-
cating, making, and designing.’ Grouping the tools 
under gerund labels, verbs masquerade as nouns 
and become inert. What if we understood the tools 
as active participants of these processes and prac-
tices? Tools with more agency capture, measure, 
sense, analyse, and so on.

Close attention to the verbs throughout 
Indicia 2 provides a sense of the research practices, 
methods, and materials employed. Calibrate, gener-
ate, correlate, sample, prototype, press, solder. These 
are the rich and diverse activities FCL’s re search 
tools support. The tools collected here are more than 
objects; they are actions.

Tools + Making Data
Digital or physical, nearly all the tools cata-

logued contribute to one core research activity: mak-
ing data. Whether automated as cloud points gen-
erated by the Leica laser scanner or qualitative ob-
servations from portable sound recorders capturing 
bird calls and interviews, the object of these tools is 
the data they produce as research material. Even 
the more generative tools like a drying oven and hot 
press used to manipulate materials like bamboo and 
mycelium are part of a process that ultimately leads 
in data output about the use of alternative building 
materials.

To index tools is to gather proxies for the 
data they create. Tools shape and make possible the 
quality of the data they create. Data cannot be sep-
arated from the tools used to create it. Looking at 
these tools, we can also think about the quality of 
what kinds of data they make possible.

What Counts as a Tool?
An inventory is necessarily not exhaustive. 

Editorial choices made in what counts as a tool re-
veal something of the values and assumptions of  
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foregrounded and what work gets downplayed or 
hidden? 

Modelling tools and point clouds focus on 
the creation of virtual spatial data. But what about 
tools like Photoshop for presentations, transcription 
software for documenting interviews, or Microsoft 
Word for grant writing? These editorial choices back-
ground certain research work that may not be unique 
to the lab, but nonetheless supports the work. Whose 
labour and what research activities are hidden by 
not including these tools as well?

Inventorying analogue and digital tools 
along side each other presents its own unique chal-
lenge. How can one visually represent a paramet - 
ric definition, aside from a text formula or an image  
captured of an applied example? Digital tools do not 
take up the same material weight next to a bicycle 
or a 3D printer.

Alongside more flashy promises of big data 
analysis and modelling approaches to urban science, 
FCL’s tools privilege embeddedness and field work. 
Umbrellas, language guides, and binoculars may 
seem quotidian, but elevating them as tools signals 
the importance of materials that support observers 
in the field and on the ground, or in FCL’s guiding 
principles language, ‘in place’. 

Questions for Tools
Any focus on tools must be careful to avoid 

fetishising technologies as means to ends in them-
selves. Ursula Franklin (1999) reminds us that when 
looking at tools, we must look at the larger picture: 
‘Technology is not the sum of the artefacts, of the 
wheels and gears, of the rails and electronic trans-
mitters. Technology is a system. It entails far more 
than its individual material components. Technol-
ogy involves organization, procedures, symbols, new 
words, equations, and, most of all, a mindset.’ 

This inventory can be used as an entry point 
to situate the larger practice in which these tools 
participate. Reading through the projects, their meth-
ods, and their tools, one can keep in mind the follow-
ing questions:

• What processes and methods do these tools sup-
port? What effects do these tools have? What are 
their outputs? At what point in the process of re-
search do they operate? At what scale do these 

tools operate? How are they shared across pro-
jects, how do they differ? How do they privilege 
what can be measured? What is not measured 
or observed?

• What counts as a tool? How do these tools differ 
from other areas of research, other disciplines? 
What tools are missing?

• What politics do these artefacts carry with them? 
Where did they originate? And how are they being 
used presently? What values and assumptions do 
these tools surface, enact, or embody? Do these 
tools have any regional speciality or significance?

• What stage are these tools at in the lifecycle of 
novelty and hype to obsolescence? How resilient 
are these technologies to history, interoperability, 
data structures, etc.?

• What power do these tools embody? What power 
do they have to observe, define, or intervene in 
the city? What expertise is needed to operate and 
implement these tools? How do they frame how 
we understand the city and guide interventions 
therein?

Too often, we take tools for granted. In col-
lecting and drawing attention to the tools of research 
here in Indicia 2, FCL elevates both the material and 
the procedural elements that support the work of 
the lab. Beyond the pages of this index, we can also 
begin to imagine new tools and practices that will 
create new types of data and enable new research 
interventions in the future.
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