
Foreword: Tackling the Challenge of Speed

What are cities? Some people say they consist of networks (transport, water,
electricity, waste), and other think they are made of structures (houses, roads, pipes
and wires). Most fundamentally, though, they consist of people. We are the city.

The way we are the city has been changing lately, assisted by smart gadgets most
people have started to use, and the ubiquitous platformisation of almost any
business from groceries to insurance. The speed of this change has created the
pressure for city organisations to change the way they manage the city, deliver
urban services and renew urban spaces.

Currently, most cities cannot cope with the speed of change. Legacy systems—
physical infrastructures, outdated IT systems, organisational models and practices—
are notoriously slow to change. Cities lack competence in understanding digitisation,
experimenting with technologies and approaching challengesßexibly. Business
models, funding models and procurement practices are underdeveloped, do not
support technological innovation and are often unsuitable for multi-stakeholder
strategic collaboration.

City governments are used to lead by strategies and policies. Those are still
needed, but the process of developing them must become much faster. If planning
takes� ve years, plans are out of date before they are even ready. Joy’s law says that
“no matter who you are, most of the smartest people work for someone else” .
Shifting the mindset from“city as governance” to “city as an enabler” can help the
city administration to tackle the challenge of speed. This book covers many
examples of renewing the city by open collaboration, experiments, design
methodologies and agile development, which can deliver results faster and in an
iterative manner.

In order to create the digital and physical infrastructure which can accommodate
a crowdsourced way of problem-solving and solutions from different developers,
cities must also change the way they work with technology. Traditional city sys-
tems are monoliths—proprietary, complex, costly, and locked in to their vendors.
Instead, cities need technologies and infrastructure which can connect different
sectors together in a lightweight, modular manner, with components provided by
multiple vendors, sharing enough core protocols and data to be interoperable.
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Introduction—The Hacker, the City
and Their Institutions: From Grassroots
Urbanism to Systemic Change

Martijn de Waal and Michiel de Lange

Abstract In the debate about smart cities, an alternative to a dominant top-down,
tech-driven solutionist approach has arisen in examples of ‘civic hacking’. Hacking
here refers to the playful, exploratory, collaborative and sometimes transgressive
modes of operation found in various hacker cultures, this time constructively applied
in the context of civics. It suggests a novel logic to organise urban society through
social and digital media platforms, moving away from centralised urban planning
towards a more inclusive process of city-making, creating new types of public spaces.
This book takes this urban imaginary of a hackable city seriously, using hacking as
a lens to explore examples of collaborative city-making enabled by digital media
technologies. Five different perspectives are discussed. Hacking can be understood
as (1) an ethos, a particular articulation of citizenship in the network era; (2) as a
set of iterative and collaborative city-making practices, bringing out new roles and
relations between citizens, (design) professionals and institutional actors; (3) a set of
affordances of institutional structures that allow or discourage their appropriation;
(4) a critical lens to bring in notions of democratic governance, power struggles and
con�ict of interests into the debate on collaborative city-making; and (5) a point of
departure for action research. After a discussion of these themes, the various chapters
in the book are brie�y introduced. Taken together they contribute to a wider debate
about practices of technology-enabled collaborative city-making, and the question
how city hacking may mature from the tactical level of smart and often playful
interventions to a strategic level of enduring impact.
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1 The Parallels Between Hacking and City-Making

‘Hacking’ has long been part and parcel of the world of computer science, ICT and
media technologies. From radio amateurs in the early twentieth century to the US
west-coast computer culture that gave rise to �rst personal computers in the 1970s
and the rise of the free/libre and open-source software (FLOSS) movement in the
following decades, users have been �gured as active creators, shapers and benders of
media technologies and the relationships mediated through them (Roszak1986; Levy
2001; von Hippel2005; Söderberg2010). In general, hacking refers to the process of
clever or playful appropriation of existing technologies or infrastructures or bending
the logic of a particular system beyond its intended purposes or restrictions to serve
one’s personal, communal or activism goals.

Where the term was mainly used to refer to practices in the sphere of computer
hardware and software, more recently ‘hacking’ has been used to refer to creative
practices and ideals of city-making: spanning across spatial, social, cultural and insti-
tutional domains, various practices of ‘city hacking’ can be seen in urban planning,
city management and examples of tactical urbanism and DIY/DIWO urban interven-
tions. Various authors have by now described the rise of ‘civic hackers’ (Crabtree
2007; Townsend2013; Schrock2016), where citizens are cast in the role of tech-
savvy agents of urban change, usually working towards the public good. For instance,
in the guise of monitorial citizens (Schudson1998) that make use of open data to hold
governments accountable (Schrock2016); or as coders that take part in programs
like Code for Americato create apps or websites that can help solve problems posed
by local authorities (Townsend2013); or alternatively, as participants in hackathons
that code more speculative prototypes to spark discussions around issues of concern
(Lodato and Disalvo2016).

Furthermore, moving beyond the application of technology to civic life, the
ethos and spirit of various hacker movements have been invoked to describe new
forms of bottom-up, grassroots and collaborative city-making. Lydon and Garcia
(2015) connect their tactical urbanism paradigm to the iterative, learning-by-doing
approach of the hacker movement. Caldwell and Foth (2014) describe the emer-
gence of DIY-placemaking communities around the world, partly inspired by hack-
ing cultures and their ethos of shaping, bending and extending technologies to their
needs, often beyond their intended use. In professional circles, Gardner (2015) sees
a similar shift in the profession of architecture at large. Architects are moving from
the position of ‘the self-conscious designers of modernism, with its unassailable
belief in social engineering’ to an ethos of hacking, projecting their imaginations
of better futures onto the ‘full and buzzing activities and structures’ of the exist-
ing world. Examples are abundant. In Raleigh, North Carolina, a student in land-
scape architecture and urban planning, Matt Tomasulo, set up set up a guerrilla
way�nding system to improve the walkability of the city that has gained traction
around the world (Lydon and Garcia2015). In São Paulo, a group of concerned
citizens occupied the Lago Da Batata, a central city square in the gentrifying neigh-
bourhood Pinheiros. They reactivated it as a public sphere by programming it with
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intelligence’, ‘crowdsourcing’, ‘open-source ethics’, or ‘sharing economy’. Further-
more, a key question that remains largely unanswered is how ‘city hacking’ may
mature from the tactical level of smart and often playful interventions to a strategic
level of enduring impact.

The latter is one of the most important foci of this book. The contributing authors
have described and analysed various tools, practices and trajectories that seek to
leap the gap (or in some cases have failed to do so) between subversive, often iso-
lated practices of city-making enabled by digital media and the promise of systemic
change towards more democratic and collaborative cities that have been brought up
in discourses around hackable cities. As such we want to contribute to the further
development of the debate around civic media, civic hacking, smart cities and smart
citizens. We want to move this debate forward from the (promises of) practices of
computer-aided community organisation to a more systemic understanding of the
interactions between institutional actors such as local governments and bottom-up
civic initiatives in the context of democratic societies.

2 Hacking Against the Smart City

In that debate, more than just an empirical category, the hackable city can be under-
stood as an urban imaginary concerning more democratic and collaborative forms
of urban planning and city-making. This imaginary can be placed against another,
more dominant vision on the role of technologies in the future city: that of the smart
city (Ampatzidou et al.2014; de Waal et al.2017). Although de�nitions of smart
cities also vary widely (Hollands2008; Allwinkle and Cruickshank2011; Caragliu
et al.2011; Nam and Pardo2011; Chourabi et al.2012; Brynskov et al.2014; Kitchin
2014a; de Waal and Dignum2017), in dominant visions of the smart city, technolo-
gies such as digital sensors collecting urban data, online platforms and the application
of various algorithms are presented as more or less neutral tools that can optimise the
management of urban infrastructures and resources or even solve urban problems,
such as traf�c congestion, parking, and safety.

This approach has been criticised for various reasons. Many have pointed out that
such an approach is based on a top-down and technocratic ‘solutionism’ that serves
the interests of companies rather than citizens (Green�eld2013; Morozov 2013;
Ampatzidou et al.2014; de Waal2014; Foth et al.2015a; Cardullo and Kitchin2017;
Morozov and Bria2018). Many smart city schemes seem to underwrite neoliberal
approaches of urban governance in which ‘the logic of choice, consumption and
individual autonomy’ is favoured and the market is seen as the best way to determine
what is best for the city (Cardullo and Kitchin2017). In reality, the most prominent
form the smart city has taken is that of a ‘platform society’ (van Dijck et al.2018). This
term highlights the fact that various urban infrastructures such as transport and traf�c
management are now turned into dynamically priced and algorithmically governed
on-demand consumer services made available through platforms such as Uber and
Airbnb. It is internationally operating corporate actors that provide these services,
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who have set up their own schemes of governance, including the management of
identities and reputation systems.

The criticism here is not about data being used for optimisation of urban processes
per se. It is about data analytics being used in urban governance and management
through the application of non-transparent algorithms, instigated by non-democratic
actors that cannot be held accountable by the public, and that it is initiated without
democratic debate about the underlying values these systems serve (Kitchin2014b;
Foth2017). This smart city vision of neutral technologies providing ‘urban solutions’
negates or at least depoliticises the intrinsic con�icts at play in processes of optimi-
sation. After all, who de�nes the optimum, and whose interests does this optimum
serve? As Brynskov and Foth have argued, cities are wicked problems that cannot
be solved by the application of an algorithm (Foth and Brynskov2016; Foth2017;
Estrada-Grajales et al.2018). Whereas the rise of digital media technologies initially
led to optimistic accounts of a ‘participatory culture’ (Jenkins2006), in which cit-
izens would be empowered by technologies of communication and collaboration,
Foth (2017) has pointed out that instead we face the emergence of a data-driven
‘algorithmic culture’ (Striphas2015) that may bypass democratic processes of gov-
ernance, transparency and accountability. It is time, therefore, Foth et al. (2015a)
argue, that citizens reclaim their ‘rights to the digital city’.

The hackable city serves as a model to think through such an alternative imaginary.
Whereas the smart city often takes a solutionist and depoliticised approach, introduc-
ing technologies as a means to ‘neutrally’ solve urban problems, the hackable city
departs from the city as a political site. It highlights a vision of the city as a site of both
collaboration as well as struggle and con�icts of interests. In this account, new media
technologies enable citizens to organise, mobilise, innovate and collaborate towards
commonly de�ned goals. Yet the hackable city also recognises the messiness of such
a process, the con�icts of interest at play and the continuous struggle between the
alignment of private goals, collective hacks and public interests. As an alternative
imaginary, the hackable city is not a progressive alternative panacea to a neoliberal
smart city that will by itself bring out a harmonious, inclusive resilient city, if only
citizens would start using the right technological tools and governments would be
willing to listen to them. Rather, as a lens, the hackable city aims to bring out the
underlying dynamics and (sometimes con�icting) values at stake in city-making. It
revolves around using the affordances of digital technologies to �nd new ways to
organise civic initiatives and align these with processes of democratic governance
and accountability in a society that is increasingly technologically mediated.

3 Hacking as an Ethos

In this process, the metaphor of the hacker opens up an alternative deployment of
digital media technologies; it calls for citizens to take on ‘ownership’ (de Lange and
de Waal2013) in the process of city-making, de�ned as the degree to which city
dwellers feel a sense of responsibility for shared issues and also have the capacity to
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current notions of the digital commons are derived from this particular interpretation
of liberalism in hacker culture. These have manifested themselves amongst others
in community-run wireless networks that emerged from the 2000s on. Here, hack-
ers well-versed in technological skills worked together in wider social networks to
establish a communal infrastructure that could serve as an alternative to dominant
commercial ones. For Medosch, these initiatives illustrate that technological devel-
opment is not an autonomous force but is shaped through ‘social exchanges and
cooperative practices between communities of practitioners’ (Medosch2018).

4 Hacking as a Practice of Collaborative City-Making

It is these practices that we turn to next. Hacking can not only be understood as a
particular ethos, but also as a particular set of practices, consisting of new forms
of civic organisation and professional engagement. If indeed civic hackers mobilise
around issues of communal concern, employing ecologies of digital artefacts, what
then are the platforms and practices through which they do so, and how can they be
designed? As Gordon and Mihailidis have argued, our interest there should not so
much lie in the rei�ed features of the (digital media) platforms themselves, but in
the practices through which they are enacted. In their analysis of civic media, which
they de�ne as ‘the technologies, designs, and practices that produce and reproduce
the sense of being in the world with others toward common good’ (Gordon and
Mihailidis 2016b), they bring out the notion of ‘communities of practice’. These
communities of practice cannot be reduced to individual actions that are undertaken
but bring out the ‘participation in an activity system about which participants share
understanding concerning what they are doing and what that means in their lives
and for their communities’ (Lave and Wenger1991cited in Gordon and Mihailidis
2016b). The notion of ‘hacking’ brings out such a broader (sub)cultural context.

Amongst others, it draws attention to the production of knowledge and manage-
ment of expertise, a central theme in many hacker communities. In the discourse
around civic hacking, hackers are not just seen as mere appropriators who create
a simple hack to solve a local problem. Hackers are more broadly envisioned as
‘experts capable of applying technical knowledge to bring about systemic change’
(Schrock2016, 592), where the source of this expertise is widely debated. Hacker
cultures centre around merit and processes of mutual learning, rather than of�cially
sanctioned expertise, where know-how is often more important than knowledge.
The point is not that expertise does not matter (quite the contrary, peer-recognition
of one’s clever solutions is understood as a key reward), but rather that the process of
producing knowledge and expertise is opened up. Hence, the often-made connection
is between civic or urban hacking and processes of ‘open innovation’ and ‘living
labs’. As Baccarne et al. have written, these living laboratory formats are understood
as expression of a hacker’s ethic, as they ‘promote the idea that anyone is capable
of performing a variety of tasks rather than relying on paid experts or specialists’
(Baccarne et al.2014).
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At the same time, and although they are often described as ‘bottom-up’, many
practices of ‘hackable city-making’ are initiated by professionals, be they designers,
architects or those working in the cultural and art sectors, bringing in particular sets
of expertise, grounded in community organisations as well as in the application of
design skills. These professionals have started to rede�ne their role; rather than grand
designers they see themselves as ‘community orchestrators’ or ‘urban curators’ who
organise publics around issues or places (van’t Klooster2013; Beer et al.2015;
Gardner2015). In a related discussion, recently Foth et al. have argued for design
professionals to embrace ‘citizen-ability’ rather than usability as the main goal for
interaction designers: design that promotes the ability as citizens to use technologies
(Foth et al.2015b). This perspective builds upon disciplines with longer traditions
such as participatory design and extended planning (Saad-Sulonen and Horelli2010).
Similar to these approaches, professionals acting as civic hackers aim to bring out
the local knowledge of stakeholders while bringing in their professional domain
knowledge, in processes of open innovation.

This does not mean that authorship has vanished, but rather that it has shifted. It
lies not in the signature designs they deliver, but rather in the stories and process of
‘imagineering’ around these projects (Gardner2015). Alternatively, it can be found
in the design of ‘dramaturgies’, de�ned by de Waal (2017) as ‘the design of local
settings and stories and the orchestration of events by which collective action is
organized in time and place’. Hacking as a lens can help to bring out the ‘thickness’
of situated practices involved in collaborative city-making, as well as point out the
various roles and relations emerging in these processes.

5 Hackability as an Affordance of Systems

The notion of ‘hackability’ further extends these relationships. The goal of many
urban hacks can be understood as part of a broader agenda of systemic change. Prac-
tices of hacking are not just about ‘infrastructuring’—the continuous reworking of
technologies and infrastructures to adapt them to the needs and realities of particu-
lar users—but also about ‘institutioning’—attempts to rework the organisation and
logic of institutions, existing or new, in relation to a project’s systemic goals (Pipek
and Wulf2009; Dantec and DiSalvo2013; Huybrechts et al.2017). Civic hackers,
Hunsinger and Schrock have found, are increasingly willing to work with institutions
rather than just opposing them, as the anti-authoritarian stereotype of the hacker has
it. In their vision, civic hacking can be understood as practices that shape new spaces
for collective action. ‘As technologies and their communities of practice changed’,
they argue ‘new spaces were needed that reached beyond established collectivities
of group, community, and organization’ (Hunsinger and Schrock2016). The civic
hacker can then be seen as an interstitial �gure, perhaps even the ‘missing link’
between insular bottom-up movements and the top-down structures of government.
That is at least the promise that belies in the �gure of the civic hacker.
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6 Hacking as a Critical Lens and an Action-Based
Research Approach

So, a heavy load rests on the shoulders of civic hackers. They are to self-organise
around issues of communal concern, improve the world step-by-step, challenge exist-
ing paradigms of knowledge and expertise on the way, while working towards sys-
temic change and reinvigorating democracy. Meanwhile they have to face challenges
with regard to their legitimacy and negotiate their contributions to public values with
institutions of (local) governance.

Are we perhaps asking too much of this by now mythical tribe? Various criticisms
have pointed out that the rhetoric of participation at the heart of the civic hacker’s
ethos runs the risk of ‘responsibilisation’ (Iverson2011), be�tting a broader neolib-
eral trend of the dismantlement of the welfare state. Rather than making societies
more democratic, it could lead to a situation in which governments step back from
their duties to safeguard public values, outsourcing the management and responsi-
bility of essential public provisions to civic initiatives (Thomas et al.2016), whereas
the citizens that are most apt to take on these challenges are those that are highly-
educated and already well connected with local institutions (Tonkens et al.2015). In
addition, one could question the legitimacy of these civic initiatives. As Hill (2016)
has posed, they may be social, but are they democratic? These collectives may claim
their ‘rights to the city’, (Lefebvre1996; Mitchell 2003; Harvey2008) but whose
rights are they exercising exactly? After all, Thomas et al. argue that the right to the
city is a collective one, rather than an individual one, that should be incorporated in
‘the collective exercising of power in the processes of urbanization’ (Thomas et al.
2016). Furthermore, various authors have argued that it would be naïve to expect that
self-organisation would automatically lead to positive outcomes. On the contrary,
open systems, Rantanen and Faehnle write, are always vulnerable to misconduct and
manipulation (Rantanen and Faehnle2007).

What these valuable criticisms demonstrate is the con�ation of two discussions
and �elds of study around civic hacking. On the one hand, hacking as we have
described it here is both a practice and set of affordances that can be studied empir-
ically and critically as ‘community of practices’. On the other hand, the notion of a
hackable city brings out a normative debate about democratic governance and civil
society in the network or platform society, producing imaginaries that have become
performative in social organisation, political debates and policy.

Research into the hackable city has started to combine these formerly separate
domains. As Kitchin has argued, the risk of normative debates is that academics
maintain their ivory tower positions, referring to the perils of dominant smart city
imaginaries while these work their ways into society at high speed (Kitchin2016).
‘Critical scholars’, he argues, ‘have to become more applied in orientation: to give
constructive feedback and guidance and to set out alternatives and to help develop
strategies, not just provide critique’. That does not mean that critique is not valuable.
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On the contrary, as Morozov and Bria state (Morozov and Bria2018), constant
ideological and intellectual work is needed to think through the application of new
technologies in society in relation to power and their implications for democratic
governance. Yet, being critical is not enough. The rapid application of technologies
in society requires that researchers put their principles into action and contribute to
their translation ‘into practical and political outcomes’ (Kitchin2016). In this line
of thinking, Foth and Brynskov have suggested ‘participatory action research’ as an
‘indispensable component in the journey to develop new governance infrastructures
and practices for civic engagement’ (Foth and Brynskov2016). The lens of the
hackable city can serve as a critical reminder for these methods. It underpins both
ethos and praxis: normative discussions about principles and value systems of urban
governance, as well as practices to discuss and shape these principles in collaborative
ways and take on a learning-by-doing and iterative approach in their implementation,
including cycles of critical appraisal to see whether indeed these interventions live
up to the goals and expectations.

7 Overview of the Book

It is such an approach that informs the contributions to this volume. Taken together,
they explore normative points of view with regard to citizen empowerment and
inclusive democratic governance in an emerging network or platform society. They
also share their attempts to put this model into practice, by designing new modes of
iterative and inclusive urban design and dramaturgies for collaboration. This includes
the search for new roles for and relationships between citizens, professionals and
institutions. They also divulge the struggles these initiatives have run into, trying to
make the leap from subversive yet isolated acts of bottom-up city-making to systemic
change and institutional reform.

The �rst part is titledDesign practices in the hackable cityand explores a core
principle of hackable city-making: the notions of iterative design and beta-testing.
A hackable city is not made by top-down applied master plans but comes into being
through the orchestration of stakeholders with sometimes con�icting interests who
iteratively design, test and try out urban improvements. In the �rst chapter,Luke
Hespanhol and Martin Tomitsch explore the appropriation of public spaces as a
means to test out new ideas for city-making. Their notion of plug-in interfaces draws
the attention to the use of portable interactive technologies that can temporarily be
deployed in public space, creating choreographies that are based on pre-existing
architectural and social affordances and situated social dynamics. Their chapter
describes a �rst exploration of design parameters for such plug-in interfaces.

Viktor Bedö analyses the strengths of street games as tools for prototyping in
urban design. As he argues, ‘for the duration of the game, things that are not present
at an urban site outside the game become present in the �ction of the game and thus in
players’ experiences’. This allows for the temporarily modi�cation of the affordances
of a particular urban site and encourage players to test out these affordances. As they
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Part I
Design Practices in the Hackable City



Power to the People: Hacking the City
with Plug-In Interfaces for Community
Engagement

Luke Hespanhol and Martin Tomitsch

Abstract This chapter presents a discussion about the design and development of
bespoke “city hacking” initiatives focused on community engagement. We draw
from the literature in the �eld to propose a de�nition ofplug-in interfacesas portable
interactive technology deployed directly to public spaces on a temporary basis and
addressing pre-existing architectural and social affordances. We then present a series
of short-term cross-sectional �eld studies where we make use of two distinct plug-in
interfaces to contrast different design scenarios against three core contextual con-
straints: (1)technology familiarityof the interfaces; (2)level of integrationof the
interfaces into the built environment; and (3) nature ofpedestrian activityordinarily
unfolding in the urban precinct. We then discuss the observations from the studies
and derive some initial �ndings regarding the utilisation of plug-in interfaces as tools
for city hacking with the purpose of developing community engagement campaigns
with rapid deployment and quick turnaround.

Keywords Urban interaction design· Urban interfaces· Smart cities
Community engagement

1 Introduction

This chapter presents �ndings from a city hacking initiative focused on community
engagement. It is structured as a series of short-term cross-sectional �eld studies
evaluating the effectiveness of placing tangible user interfaces in public thoroughfares
for the purposes of public consultation on local community matters.
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We ran a total of eight �eld studies testing all combinations of the above variables.
In each study, we observed conversion rates and the behaviour of passers-by in regard
to noticeability and discoverability of the interfaces. From the observations gathered,
we then derived initial insights regarding motivational factors for impromptu inter-
action and intuitiveness of the interfaces. We discuss the issues commonly faced
by city hacking deployments for community engagement, as well as considerations
about the validity of the observed public participation. We conclude by pointing out
strategies for effectively employing plug-in interfaces as lightweight tools for similar
bottom-up initiatives.

2 Background

Community engagement is an administrative strategy commonly used by govern-
ments and research organisations to learn about the views, opinions and ideas of
local residents of a neighbourhood. Traditionally, they have taken the form of exhi-
bitions about new development proposals, followed by public sessions held at town
halls, where citizens gather to deliberate directly with the local authorities, voice
their concerns and vote on possible outcome options based on their preferences. Yet,
local government authorities themselves have started to acknowledge shortcomings
on traditional civic participation initiatives (Fredericks and Foth2013; Gianluca et al.
2013; Schroeter et al.2012; Valkanova et al.2014). For example, many people may
not be aware of the community meetings and their schedules, or simply may not be
able to attend them. Some individuals may also avoid fear of public embarrassment,
feeling discouraged to express their opinions in front of others, especially if those
defy the views of the majority. The use of online surveys for gathering feedback from
local communities on development proposals addresses some of these aspects but
also introduces participation barriers, as people need to discover and be able to access
the online platform and have to make time to complete the surveys (Fredericks and
Foth2013). The view that individual public spaces and communities have individual
requirements has encouraged the design and development of bespoke technologies
to engage speci�c sections of the communities directly within the public spaces they
use and provide a platform that appeals more directly to the patterns and concerns
of their daily life (Taylor et al.2012). Interaction designers and urban planners have
increasingly grown aware of the fact that the design of interfaces for community
engagement is strongly shaped by the physical, social and cultural contexts of the
urban public space in which they are deployed (Behrens et al.2014; Bilandzic and
Venable2011; Hespanhol and Tomitsch2015). Those factors, of course, may signif-
icantly shift overtime, and awareness of this shift has led to more lightweight urban
interventions, “hacking” various elements of an urban precinct by appropriating and
augmenting them for a short period of time and with a purpose often unrelated to their
original role in the public space. Caldwell and Foth (2014) investigated the emergent
attempts to articulate placemaking speci�cally with digital media and interactive
technologies through grassroots approaches generally referred to as “do-it-yourself”
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Table 1 Theoretical angles informing plug-in interfaces

Theoretical angles Design options

TA1 Contextualisation Private and semi-public indoor spaces
Public plazas
Public thoroughfares

TA2 Agency and
accountability

Top-down
Bottom-up

TA3 Aesthetics of public
interaction

Media modalities
Placement
Spatial layout
Feedback strategies

(DIY) media architecture. Such a DIY mindset, coupled with the increasing afford-
ability and availability of Web, tracking and social technologies, has also prompted
numerous other instances of grassroots activism (Koeman et al.2015; Kuznetsov
et al.2011; Vlachokyriakos et al.2014), where the urban environment is temporarily
hacked by its own citizens. Admittedly, in some of those instances, the city hacking
interventions are actually designed by academic researchers, with the goal of creat-
ing new platforms through which citizens could eventually take over and participate
in. Nevertheless, this trend reveals a shift in agency and accountability regarding
civic participation, from a traditionally top-down agenda driven by government and
occasionally consulted with people, to an emerging bottom-up movement rooted
on self-organisation. Notably, this movement works actively towards persuading the
authorities about new community solutions informed by peer feedback at the citizen
level and supported by rapid urban prototyping carried out directly in public spaces.

In that regard, Matsuda (2010) also identi�ed a similar turning point in broader
social relations, observing an increasing appropriation of the public space for activ-
ities previously con�ned to private or semi-private environments, and pointing to a
fundamental shift in individual forms of expression towards shared spaces, a trend
he referred to asaugmented domesticity. Digital technology has enabled experiential
privacy in public spaces by offering instant and ubiquitous availability to personal
data while providing acceptable levels of access control. Echoing Hill’s (Hill2008,
2010) realisation of the city as a platform—or “soft city”—Matsuda argued that the
physical qualities of an urban space have become less relevant than its role as a
platform for technology-driven social interactions:

As the public and private spheres established in the 19th century merge, and space is perceived
differently by each person, this terminology [private/public space] can no longer express
universal spatial qualities. (source)

Based on the points above, we can therefore articulate the use of public space
for community engagement from three different—yet related—theoretical angles
(Table1).

The �rst informs the themes of engagement and participation from a socio-political
perspective, particularly the attempts atcontextualisation(TA1), referring to the
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curated choice of speci�c public spaces for the deployment of lightweight commu-
nity engagement urban interventions [e.g. plazas versus thoroughfares, as de�ned
by Hespanhol and Dalsgaard(2015)]. The second angle relates to levels ofagency
and accountability(TA2) prompted by different mechanisms of top-down (govern-
ment bodies) or bottom-up (citizens, community groups and design researchers)
appropriation of public space for the purposes of community engagement. And the
third angle relates to what we refer to as theaesthetics of public interaction(TA3),
more speci�cally relating to the design aspects (media modalities, placement, spatial
layout, feedback strategies, etc.) relevant to choreographing community engage-
ment and placemaking. In this chapter, we attempt to use those three theoretical
angles to inform our research in regard to investigating the utilisation ofplug-in
interfaces—portable interactive technology deployed directly to public spaces on a
temporary basis—for the purposes of community engagement. As we will discuss in
the next section, this is not an entirely novel concept, rather a direct consequence of
the city hacking ethos born out of the above-mentioned bottom-up activism boosted
by digital technology. Yet, de�nition and understanding of plug-in interfaces as a
design strategyon its own right—particularly for the purposes of urban prototyping
(Hoggenmüller and Wiethoff2014; Korsgaard and Brynskov2014)—is still largely
lacking. To the extent permitted by the scope of this chapter, we propose a de�nition
of plug-in interfaces and present a series of short-term cross-sectional �eld studies
where we contrast different design scenarios against speci�c contextual constraints.
Further, we present initial �ndings regarding the utilisation of plug-in interfaces as a
tool for community engagement campaigns supporting rapid deployment and quick
turnaround times.

3 Plug-In Interfaces

In the 1960s, the British avant-garde architectural group Archigram conceived Plug-
In City, a futuristic concept for dynamic city planning (Sadler2005). Plug-In City
consisted of a central scaffolding framework spanning a very extensive area, where
moveable modular residential and commercial units could be attached to, moved
around or removed according to local urban planning and design requirements. Trans-
portation, sanitation, computing and other essential services would be embedded
into the central infrastructure and shared by the community but designed in a way
that would allow them to be readily reallocated to other parts of the city, if neces-
sary. By allowing a temporary and �exible deployment of urban resources, Plug-In
City would enable adaptable collective living, integration of transportation and the
accommodation of rapid change in the urban environment (Merin2013). Despite
its clearly utopian character, Plug-In City helped to forge a vision for a more agile,
readily adaptable deployment of speci�c resources for well-de�ned purposes within
the urban environment. By keeping the scope of the plug-in modules smaller, design
solutions could not only become more realistic, but also their implementation less
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risky—if a newly tried module failed its intended purposes, consequences would be
less damaging, and reversing the change much easier and less costly.

The concept ofplug-in moduleshas also been borrowed by information technology
and extensively used since the 1990s in the design of software applications. Typically,
plug-in modules consist of third-party software components that can be installed
as extensions to existing applications, expanding their scope of features. Plug-in
releases represent an extremely common platform for allowing controlled addition
of features by independent developers to well-established applications such as Web
browsers (Google2015; Mozilla Foundation2015), content management systems
(Wordpress.org2015) or integrated development environments (Vogel2015).

Recently, concepts reminiscent of Archigram’s Plug-In City have materialised
both in speci�c niches of architectural designs as well as in the form of digital furni-
ture in public spaces. Shipping containers, for example, have been used as temporary
dwelling units, movable hotels or structures for pop-up community markets (Williams
2015). Due to their resilience and portability, they have also become a popular tem-
porary housing option in Christchurch, New Zealand, following a 6.3-magnitude
earthquake that hit the city in 2011 (The Press2014). Likewise, small-scale digital
devices extending the built environment for purposes of public consultation or track-
ing have become increasingly common, such as digital customer polling interfaces
(Fig. 1). Plug-in initiatives are particularly well suited for grassroots, placemaking
activities, for allowing the quick trial of new layers of public infrastructure that man-
age to �t—spatially as well as functionally—into perceived “urban gaps” resulting
from vacant or underutilised sections of the city. More importantly, those added lay-
ers can be completely and seamlessly uninstalled after the event, without loss of
features from the original design. PARK(ing) Day and Build A Better Block (Lydon
2012) are relevant examples of such grassroots plug-in initiatives.1 Examples exist
where, upon community endorsement on the outcomes of those initiatives, local
governments approve their deployments as permanent new urban features—as is the
case of the “parklets” installed at the Civic Centre in Canberra, Australia, illustrated
in Fig. 2.

We can observe, therefore, a degree of interdependency between system and inter-
face, whereby the plug-in character of the latter is a consequence of it �tting into the
social and architectural affordances of the former. In that sense, plug-in interfaces
represent more than just a temporary—or “pop-up”—feature added to an urban space:
just like in Archigram’sPlug-In City, they consist both ofsystemicfactors—repre-
sented by an urban architecture designed with qualities that support (intentionally or
not) appropriation by external agents—as well asusability factors—represented by
the resulting urban interfaces, the mechanisms guiding their uptake by the commu-
nity and the orchestration of the interactions with them by the various social actors
involved. This is true regardless of whether the plug-in interface is designed as a
physical, digital or hybrid addition to the built environment.

1PARK(ing) Day is an internationally recognised event where parking spots in various cities
and towns are transformed into pocket parks and parklets. See for instancehttps://www.
civicdesigncenter.org/events/parking-day.

https://www.civicdesigncenter.org/events/parking-day
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Fig. 1 Customer polling interface at Aarhus Airport, Denmark

In this chapter, we focus on plug-in interfaces that incorporate digital media. To
that extent, examples of systemic factors include public infrastructure where sensors
or devices can be temporarily installed at (such as poles, trees, fences and benches),
provision of electrical power or Wi-Fi connectivity within an urban site, or even
spatial affordances such as a wider sidewalk, an atrium, a lobby or unused corners
of a plaza. Conversely, usability factors include the type of media device used to
construct the interface, the kind of sensing mechanisms employed, how feedback
is given to users, how many users can interact simultaneously, how discoverable
and intuitive the interface is, the time taken to answer the questions asked, and how
publicly or privately the interaction unfolds in the shared public space.

Following on from the concepts above, we therefore de�neplug-in interfaces
as portable, interactive media technology, deployed directly to public spaces on a
temporary basis and leveraging on existing urban infrastructure and social dynam-
ics. Conversely, we de�ne (a)plug-in architectureas the set of design properties
observed in or assigned to a built environment that enables the accommodation of
plug-in interfaces; and (b)plug-in choreographyas the set of new social dynamics
unfolding in the public space as a consequence of the deployment of a plug-in inter-
face. The design and implementation of plug-in interfaces tap into the ethos of the
Internet culture and agile practices (Silberberg et al.2013; Urbagram2011) to pro-
mote human-centred, participatory design of public spaces, whose features emerge
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Fig. 2 Permanent parklets in Canberra, Australia

from its own live social dynamics through a low-risk iterative process that embraces
change and swiftly adapts.

The notion of plug-in interfaces is, therefore, largely formal, in the sense that
it is characterised by the spatial affordances of the public space architecture and
the social dynamics of its target urban precinct, regardless of its actual purpose or
content. However, it is precisely its property of being at the same time bespoke
and hyper-local, yet easily adaptable and ultimately reversible, that makes it highly
suitable for city hacking community engagement. As discussed above, community
engagement and, more broadly, placemaking initiatives have typically been realised
via top-down public consultation, following an agenda driven by the government.
More recently, local government authorities have also resorted to lightweight
urban interventions—often in the form of “pop-up” events (Fredericks et al.2015,
2016)—in an effort to reach out to communities, especially citizens otherwise alien-
ated by the traditional political process. Given their temporary deployment in public
spaces, those government initiatives could arguably also employ plug-in interfaces
and rapid prototyping as a design strategy—and, in fact, the insights from this article
are also applicable to them. However, their agenda is still admittedly top-down in
the sense that the questions asked and the data gathered are still under the control of
a representative body. It is precisely the ability of plug-in interfaces to allow regular
citizens also to “attach” temporary, lightweight digital media interfaces directly
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Steinberger et al. (2014) developedVote With Your Feetas a tangible plug-in
interface exploring the social and spatial affordances offered by a bus shelter. That
was augmented by allowing citizens to take advantage of their time waiting for public
transport to express their opinions on topics such as current affairs, cultural identity
and local matters. The interaction mechanism was very straightforward and intuitive:
a digital screen, mounted at the roof of the bus shelter, would display “yes/no”
questions, one at a time. Once a question was displayed, people could cast their votes
by stepping on one of two tangible buttons on the ground: one labelled with “Yes”, the
other with “No”. Following the same principle of creating “serendipitous encounters”
with the digital interfaces,Visualising Mill Road(Koeman et al.2015) deployed
low-tech polling devices in shops and cafes along a commercial road spreading
two neighbourhoods, divided by a railway track. Each device was built from black
cardboard boxes, embedded with electronic hardware to process and store the votes
entered. On top of each device, a printed question was stuck above three buttons
providing a canonical set of possible answers: agree, neutral or disagree. Citizens
could vote in front of participating shops, in a way that would catch their attention as
they walked up and down the street. Cumulative results were visualised with marks
stencilled with coloured chalk spray along the street in front of each shop, exploring
the affordances of visibility and walkability offered by the sidewalk pavement.

Adopting �ndings from the studies described above, such as making a conscious
effort to keep the design of the voting interfaces simple, we developed our own case
study. It consisted of a series of short deployments ran at our university campus,
focused on testing the impact of certain contextual constraints on the observed par-
ticipation by the general public. In the next section, we explainwhy we decided
to investigate such a proposition,wherewe tested it,what interfaces we actually
deployed, andhoweach interface was made available for citizens in the public urban
space. Furthermore, we present the results of our studies and consider the design
implications suggested by their outcomes.

4 A Case Study on City Hacking for Community
Engagement

4.1 Why: Motivation

Above, we de�ned plug-in architecture as a process of opening up city-making and
empowering citizens to develop plug-in choreographies as a set of new and situated
social dynamics. As �rst line of enquiry, therefore, we decided to focus on the
design of plug-in interfaces as elements �tting into the architecture and enabling
choreographies.

When designing the deployment of digital interfaces to public spaces, researchers
are repeatedly faced with three common contextual constraints: (1) thetechnology
familiarity of the interface; (2) thelevel of integrationof the interface into the built
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environment it was deployed to; and (3) the nature ofpedestrian activityordinar-
ily unfolding in the urban precinct. Technology familiarity refers to the extent to
which passers-by would quickly make sense of the interface and learn how to use
it upon a brief encounter in the public space. Level of integration relates to how
much the interface blends into the surrounding architecture: for example, card read-
ers on train stations are usuallyinstalled intolocal public furniture such as gates
or station entrances (Fig.3), while beverage machines or ATMs are oftenplaced
alongsideother architectural elements in the public space such as walls or escalators
(Fig. 4). Finally, the likelihood of passers-by stopping by an interface in a public
space is determined by extrinsic factors such as the primary function of the space
(e.g. connecting destinations, or else being a destination in itself) and the presence
of other elements of interest nearby, such as shops, buskers, public art, benches or
stairs (Mendelson2015).

In order to get a better understanding about the impact of each of those contextual
constraints in the levels of participation by the general public, we devised a series
of �eld studies aimed at testing each of them with plug-in interfaces. The sections
below describe our design approach for the study of each of those constraints.

4.2 Where: The Locations

To gauge the impact caused by the nature of pedestrian activity, we adopted two differ-
ent locations for running the studies. The �rst location (L1) was a pedestrian crossing
(Fig. 5(1)–(4)) on a busy wide avenue running through our university campus. The
crossing is controlled by traf�c lights both for cars and pedestrians, and pedestri-
ans can indicate their intention to cross the road by pressing button-driven devices
installed in electricity poles on each side of the zebra crossing. As we observed,
pedestrians tend to adhere to traf�c rules at that particular crossing, as it is located at
a busy major road: they walk towards the area of the sidewalk immediately behind
the zebra crossing (and therefore besides the electricity pole where the button-driven
light control device is installed at) and then assess the status of the lights. If the
lights are red, pedestrians press the device button and stand at the same spot for a
few minutes waiting for the lights to go green. This waiting period offers therefore
a window of opportunity for casual interaction with a plug-in interface.

The second location (L2) was a fully pedestrianised thoroughfare (Fig.5(5)–(8)).
Importantly, it was located in the same university campus as L1, so that we could
ensure participation in all scenarios would involve members of the same community.
The thoroughfare consisted of a 3-m wide concrete pathway running on a straight
line through a small park �anked by faculty buildings on one side and a wide grassed
area on the other. Sitting benches of different types are present on both sides of
the pathway, which connects one of the campus’ entrances and sport �elds to a
library, food court and other faculty buildings. As a result, the thoroughfare receives
a continuous �ow of pedestrians in both directions all day long.
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Fig. 3 Transport card readers at a rail station in Sydney, Australia

4.3 What: The Plug-In Interfaces

As indicated by Table2, to address technology familiarity (Blackler and Hurtienne
2007), we implemented two very distinct interfaces. The �rst (I1) consisted of a Web-
based survey running on a 9.7-in. iPad Air (Fig.6, left). The Web application would
present the passers-by with a series of polar (i.e. “yes/no” questions). Walking up to
the interface, participants would encounter a single question displayed on the iPad
screen, above buttons corresponding to “yes” and “no” answers. Once participants
answered the question, an animation would play con�rming that the vote had been
cast, followed by a visualisation of the cumulative results for that question gathered
up to that moment, so that the participants could learn how their opinion stood in
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Fig. 4 ATMs at a food court in Sydney, Australia

Fig. 5 Setups for the �eld studies

relation to their fellow citizens. After 30 s, the interface would display the next
question, thus starting a new cycle.

The second interface (I2) consisted in a portable ready-made device using audio
to ask “yes/no”-type questions to passers-by, once they were detected to be in the
vicinity (within 3 m) of the device by a proximity sensor. After hearing the question
(recorded by an English-speaking female actor), participants could cast a vote by
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Table 2 Design scenarios addressing the contextual constraints

Contextual constraint Scenario Description

Where Location Pedestrian
Crossing

People normally stop near the interface while
waiting for the traf�c light to turn green

Thoroughfare There is normally a steady �ow of people
walking past the interface

What Interface iPad High technology familiarity

Audio Low technology familiarity

How Con�guration Pole Blended into existing street furniture

Stand New street furniture

Fig. 6 Plug-in interfaces used in our studies

placing their hands on top of one of two cards labelled with “yes” or “no” (Fig.6,
right). The cards were embedded with sensors to detect the variation of light once
a hand was placed on top of it, and a vote was only counted if only one of the two
cards was covered. Like the iPad Web interface, upon computing a vote the audio
device would present the participant with the cumulative results for that question,
reading out loud how many other citizens had voted the same way. The cycle would
then resume, with the device asking the next question if the participant stayed around
or going silent otherwise until being approached by the next participant. The cycle
would also resume in case of no vote being detected in the �rst place (e.g. if the
participant walked away while the question was still being asked), timing out after
waiting 10 s for a response.

Through those two interfaces, we sought to compare the effects of technology
familiarity in the usage of urban plug-in interfaces for community engagement. We
assumed the iPad interface to be perceived as more familiar—being a well-known
device and given the fact we created the survey as a standard Web application.
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However, we were interested in investigating how strong a role technology familiarity
would play when presented in a rather unfamiliar context. Also, to facilitate the
understanding of both interfaces, we designed them using a combination of very
simple user actions, quick interaction cycles and complete independence between
the questions, in order to producewalk-up-and-use interfacescenarios (Jacucci et al.
2010). Our intention was to allow passers-by to join in or opt out from the interactions
anonymously, at any time and at their own pace, therefore facilitating the interaction
with the interface by individuals who would encounter them among other public space
features in a way that was most likely sudden and unexpected. The same concerns
with the passers-by choreography elicited by our plug-in interfaces led us to compose
the survey with polar (i.e. “yes/no”) questions rather than asking for more articulated
feedback from participants: we designed the plug-in interfaces to take advantage of
impromptu encounters with participants on their way to do something else as part of
their daily routines—a requirement derived, in turn, from the architectural and social
affordances of the chosen locations, as described above. Given that polar questions
demand very little time commitment, we expected, by adopting them, to minimise
the impact of time availability as a potential factor in�uencing participation. Had we
designed interfaces to “plug into” a more accommodating public space—for instance,
a public park with plenty of seating spaces, or even a bus stop, where people would
dwell for longer—we could have afforded to design the survey for eliciting more
articulated answers from citizens.

In order to isolate the survey content as a study variable, we asked the same
questions on both interfaces. As we ran the study at a university campus during
school holidays, we targeted the survey to the university staff community, asking
�ve questions about sustainability and physical activity around the campus:

1. Do you drive your car to work?
2. Do you turn off your computer when you go on lunch break?
3. Do you use a reusable coffee cup when you get coffee or tea?
4. Are you able to control the air condition or heating in your of�ce?
5. Do you take public transport to get to work?

4.4 How: The Interface ConÞgurations

To test the level of integration of the plug-in interfaces into the built environment,
we deployed each of them in two con�gurations. The �rst one was intended to give
the interface a seamless character, well blended into pre-existing elements of the
urban landscape. We chose to use Velcro straps to attach the interfaces topoles
on each environment next to where people walked: on the pedestrian crossing, we
attached them to the electrical pole also hosting the button-driven crossing lights
device (Fig.5(2), (4)); in the thoroughfare, to a tree at the edge of the pathway
(Fig. 5(6), (8)).
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While the �rst con�guration would have the devices mounted on existing street
furniture, the second should, on the contrary, cause the interfaces to stand out promi-
nently on their own among the other elements in the local built environment. This
second con�guration, therefore, involved having the interfaces mounted on a portable
stand, placed near the electrical pole (in the pedestrian crossing, Fig.5(1), (3)) or the
tree (in the thoroughfare, Fig.5(5), (7)), but as clearly separate visual entities.

4.5 Methodology and Results

We ran a total of eight �eld studies, testing all combinations of the above variables.
Each study ran for one hour, during which we recorded two metrics: (a) total number
of passers-by who approached the plug-in interface under observation and (b) number
of passers-by who actively interacted with the interface. For the purposes of this study,
we de�nedapproaching the interfaceas the act of walking towards it while aware
of its presence, which therefore entailed slightly different behaviour depending on
the location. In the thoroughfare, we counted passers-by walking within a range of
up to 3 m from the interface and who performed active movements indicating their
awareness of it, such as changing their walking pace around the interface, turning
their heads to it or walking towards it. In the pedestrian crossing, we counted all
people walking from the side of the road the interface was deployed to and crossing
towards the other side, therefore incidentally coming within close proximity with
the interface. Figure7 shows the breakdown of the total number of participants per
setup. The de�nition ofactively interactingwith the interface was the same for all
scenarios: the act of making explicit gestures in or around the interface in an attempt
to explore it further and cast a vote.

From the two metrics described above, we derived theconversion ratefor each
�eld study (also displayed in Fig.7) as the percentage of passers-by who, having
become aware of the plug-in interface, actually interacted with it. Combining the
numbers per design scenario, across all studies, we then derived the conversion rates
for each of them, as shown in Fig.9. Likewise, Fig.8 shows the distribution of
participants when each design scenario is looked at in isolation.

5 Discussion

Before we analyse the results obtained from our studies, it is important to acknowl-
edge their limitations. We should point out that the research questions presented in
the previous section, although informed by all three theoretical angles outlined in
Table1, pose a much greater focus on aesthetic aspects that could in�uence public
interaction (TA3). When designing our �eld studies, we aimed to prototype scenarios
that could exemplify typical grassroots urban interventions. To that end, we designed
our plug-in interfaces to re-contextualise community engagement sessions from
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Fig. 7 Conversion rates per �eld study setup (tick marks indicate the features of each setup)

Fig. 8 Percentage of participants per design scenario

private to public spaces (TA1) and simultaneously avoid perceived accountability
by government or administrative bodies (TA2). In addition to implying aesthetic
decisions (as discussed below), such a departure point also assumed public spaces
as test beds for our plug-in interfaces and a bottom-up approach to their deployment.
That, in turn, got re�ected in the “urban guerrilla” manner we designed our inter-
ventions, employing low-cost interfaces and running each session for a very limited
amount of time: each study ran only for a short period (one hour) and, therefore, the
total number of participants coming into contact with the interfaces was relatively
low. Also, as Fig.8 indicates, the percentage of total participants was somewhat
unbalanced when location is considered in isolation, with more than two-thirds
(70%) engaging in interaction with the interfaces at the pedestrian crossing. The
distribution of participants across the other two contextual constraints—con�gura-
tion and type of interface—was much more uniform: 54% pole versus 46% stand,
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Fig. 9 Conversion rates per design scenario, across setups

environment became too noisy for the question to be heard, passers-by might not
understand that the interface could be addressing them.

In regard to the mounting con�gurations, 3 out of 4 of the setups where the inter-
faces were mounted on a stand produced greater conversion rate than their counter-
parts where the interfaces were mounted on a pole (Fig.7). Likewise, when looked
at in isolation across the setups (Fig.9), the stand con�guration yielded a greater
conversion rate than the pole con�guration (49 and 29%, respectively). Such a result
suggests that interfaces that are less integrated into the built environment are actu-
ally more effective in terms of attracting interactions from passers-by. Those results
re�ect some of the conclusions raised by similar grassroots city hacking deployments
for community engagement. The design iterations reported in bothVisualising Mill
Road(Koeman et al.2015) andVote With Your Feet(Steinberger et al.2014), for
example, also pointed to the effectiveness of utilising elements that visually disrupted
and stood out from the ordinary street aesthetics (chalk visualisations and extra sig-
nage, respectively). This strategy also corroborates the use of visual disruption in
the urban space by other initiatives aimed at instigate civic engagement, such as the
London Is Changingproject (Ross2015), which used billboards to display opinions
about the city’s affordability originally expressed online by members of the public. In
all those scenarios, employing visual disruption in the urban space as a tool to attract
the attention of passers-by to platforms aimed at civic discussions pose bene�ts that
are twofold: in addition to the obvious increase in participation, it also presents citi-
zens with views expressed by others, potentially in con�ict with their own. In doing
so, it counteracts one of the challenging factors to the public discussion of ideas
in modern society:Þlter bubbles(Pariser2011). A result of the automatic selection
of news, topics and opinions by online search engines and social network based on
a user pro�le, �lter bubbles emerge by the algorithmic tracking of an individual’s
preferences, subsequently feeding an increasing presentation of materials related to
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devices, factors found to signi�cantly encourage community-wide engagement were
the participating shopkeepers and the media. The involvement of shopkeepers, in par-
ticular, was relevant for providing unsolicited endorsement of the process by people
perceived as peers within the community. Similarly, thePosterVote(Vlachokyriakos
et al. 2014) sessions run by a community group were perceived as having higher
degree of governance, therefore lending a more of�cial atmosphere to the process.

As Taylor et al. (2012) pointed out, “if the results of a poll, the response posted
or the device itself cannot be trusted or are not seen as legitimate, then this impacts
the ability of the device to provide a sense of ef�cacy”. Based on our results and on
the �ndings from the literature, we argue that the observation of the points above
during the design of plug-in interfaces can increase its credibility and, consequently,
the trustworthiness of the community engagement campaign.

6 Conclusion

In this chapter, we presented the concept of plug-in interfaces: portable interactive
technology deployed directly to public spaces on a temporary basis and addressing
pre-existing architectural and social affordances. We derived the concept from the
observed increasing popularity of bottom-up activism initiatives and practices of
“hacking” the city for situated, purpose-driven design interventions. Plug-in inter-
faces allow citizens to appropriate and subvert sections of the city for controlled
and temporary manifestations of urban activism, reversible by nature and limited in
duration. By bringing rapid prototyping and continuous improvement into the urban
planning �eld, plug-in interfaces turn community engagement into city hacking, by
promoting iterations of direct and situated consultations with the general public as
well as with stakeholders.

After an overview of related research in the �eld, we presented a case study on the
utilisation of plug-in interfaces for community engagement. In particular, we sought
to gain further understanding about approaches to address three core contextual
constraints recurrently faced by studies of this nature: (1)technology familiarityof
the interface; (2)level of integrationof the interface into the built environment; and (3)
nature ofpedestrian activityordinarily unfolding in the urban precinct. We presented
the eight setups ran in the studies as well as the metrics observed, from which we
derived conversion rates per setup as well as cumulative by design scenario. We then
discussed limitations of the studies as well as an analysis of the results, re�ecting
on motivational factors for impromptu interaction with, and intuitiveness of, the
interfaces.

Our analysis points towards design aspects that should be favoured in the design
of plug-in interfaces as lightweight tools for similar bottom-up initiatives. Aspects
worth of consideration include: (a) use of simple, clear and familiar interfaces, adapt-
able to the circumstances; (b) quick interactions, placed on locations people would
normally stop by (resting areas); (c) low integration and distinctive aesthetics; and
(d) iterative prototyping via human-centred, participatory design. Furthermore, a
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greater contextualisation of the interfaces regarding their purpose in the public envi-
ronment might have helped to make them more trustworthy among members of the
community and, consequently, increased participation.

We adopted the notion of plug-in interfaces from speculative design in architecture
(Merin 2013; Sadler2005) as well as from software design. In both instances, plug-
ins are used to extend existing systems by adding new features that can be easily
adapted and removed without compromising the core functionality of the hosting
system itself. In software design, the development of plug-in interfaces is supported
and encouraged through the provision of application programming interfaces (APIs).
In comparison, cities do not yet offer similar frameworks that allow anyone to develop
and deploy plug-in interfaces. The studies discussed in this article, including our own,
attempted therefore to leverage on existing architectural affordances to design plug-
in interfaces to appropriate the built environment for the purposes of community
engagement. In that sense, the current state of plug-in interfaces is more akin to
hacking, compared to the more established, formalised and supported development
of plug-ins for software applications—in our study, for example, we “hacked” the
environment by attaching polling devices to existing urban elements or deploying
them into existing spaces. However, as the digital layer of cities develops and the
concept of smart cities matures, it may indeed be possible to conceptualise cities as
operating systems (Tomitsch2016) with a more formalised API consisting of input
and output channels—such as the number of people or vehicles passing through a
space, for instance—that any citizen could build on.
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Rapid Street Game Design: Prototyping
Laboratory for Urban Change

Viktor Bedö

Abstract Street games are predominantly physical games played in the streets,
incorporating the built urban environment, spatial layout, social and political char-
acteristics of urban sites into the gameplay. This paper outlines how rapid street
game design and playing street games are means of knowledge generation for urban
change. To develop the argument, it looks Þrst at implicit aspects of design knowl-
edge in an iterative design process. It then explores the role of explicit and implicit
rules in game design as well as the concept of the magic circle that incorporates both
the game design and the context of the actual urban site. Game design examples
underpin the exploratory and prototyping aspects of street game design.

Keywords Street game· Implicit knowledge· Prototyping magic circle
Rapid game design

1 Introduction

Street games are predominantly physical games played in the streets, incorporating
the built urban environment, spatial layout, social and political characteristics of
urban sites into the gameplay. Since 2006, a small but constantly growing community
of urban and street game designers emerged along with events and festivals for games
and playful activities in the urban environment. These include Come out and Play,
Weekender and Playpublik among many others (for an overview see Wood2016).
As the games featured by these festivals show designing street games can be a form
of artistic expression, a cultural form for negotiating what is possible and what could
be possible in the architectural, infrastructural, social and political context of urban
spaces. This chapter will outline how rapid street game design can contribute to
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urban change as a prototyping tool or as an in situ laboratory-like tool for exploring
city-related matters.

The use of prototyping goes beyond the areas of product or service design and is
now widely adopted in the testing and exploring of proposals for social change on a
smaller scale (Murray et al.2010) or in the context of city-making (Mulder and Kun,
Chap.12 in this volume). Koskinen conceptualises models, scenarios, prototypes
and sketches asdesign thingsthat turn weak hunches into stronger claims (Koskinen
et al.2011, 125Ð140). Arguments from design theory and philosophy suggest that
conceptualising thinking can include thinking in material artefacts just as much
thinking in words or language. EhnÕs termthinginghighlights how artefacts enable
experts to gather, negotiate and think together in co-creation settings (see Koskinen
et al.2011, 125). MalafourisÕs framing ofcreative thingingoutlines an even more
fundamental aspect of thinking in material artefacts, according to which shaping
artefacts and our environment allows for constant exploration and re-exploration
of the affordances of both mental and physical spaces (Malafouris2014). Krist—f
Ny’ri highlights that a technology like the word processor allows for a faster and
more ßexible manipulation of language. He points out that the difference between
the materiality of the thought that is spoken and the thought that is written down is
only a gradual difference (Ny’ri1993). These arguments suggest that faster and more
ßexible means of manipulating prototypes decrease the gap between thinking with
words andthingingwith objects.

This chapter will outline how rapid street game design creates knowledge for urban
change from the earliest moments of the design process. To develop the argument,
the chapter Þrst elaborates on the aspect of design knowledge that is employed in
sketching and prototyping. Then, the paper discusses the closed or open nature of the
game design concept Ômagic circleÕ in the case of street games. The argument then
will be contextualised with game design examples before concluding on the kind of
prototyping rapid street game design is.

2 Enacting Design Knowledge

Iterative processes are characterised by frequent loops of prototyping, an increasing
level of detail and context of the prototype, but also the possibility of failure and
returning to earlier stages of the process. The earlier an idea is prototyped, the earlier
it is possible to get feedback in context. Yet quick iterations are not just a mere trial-
and-error strategy but build on and generate implicit knowledge. This knowledge
is embodied in our patterns of interaction with our environment and in our feel for
stuff which we are dealing with (Schšn1983, 49). Using an example borrowed from
SchšnÕsThe Reßected Practitioner(1983) as a point of departure, I would like to
elaborate on the kind of implicit knowledge involved in iterative design processes.
Schšn describes the situation when an experienced architect looks at a sketch and
changes it in order to create something better:
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sense of the word ÔmemoryÕ). But if the word ÔcatÕ occurs to my mind Ð or a cat-image or a
physical cat-replica Ð then something comes to be true of me which is not true at all times.
All these diverse memory-dispositions are in some degree excited or sub-activated. I am put
into a state ofreadinessto recognize mice, bowls of milk, tigers, etc., if I should happen to
perceive them; and also, in a state of readiness to talk of such entities or produce images of
them. I am ready to do these things, even though I do not actually do any of them. (Price
1953, 317Ð318)

To come back to the example of the architect working with the sketch, it is clear
that they not only recognise similarities and differences between the sketch and past
sketches but also the similarities and differences of the sketch with past experiences
of built architecture. They understand the built architecture that they see on the
sketch. No‘Õs theory of enactive perception, according to which spatial experience
is transmodal, provides an explanation of how a sketch can display similarities to
architecture (No‘2004). Transmodality, in this context, means that visual experiences
and tactile experiencesÑon an abstract levelÑare producing the same sensorimotor
patterns. I argue elsewhere that transmodal re-enactment is also possible when touch
and vision are on different scales: for example, when recognising visual patterns
for the Þrst time on digital maps visualising traces of street-level activities we have
experienced before (Bedš2011).

Based on past experiences in different modalities and scales, we have an under-
standing of what usually occurs together, and our respective concepts activate each
other in case one is activated. Based on this implicit understanding of what is usually
activated together, we may implicitly understand a disparity between the concept and
what we see, even if not in the whole, at least in certain details. For example, if we
draw a cat:

Sometimes I feel dissatisÞed with my image; something is wrong with the ears, or the
whiskers are missing. My (dispositional) knowledge or memory of what cats are like Ð
in other words, my concept of Cat Ð is again occurrently manifested by this feeling of
inadequacy; and sometimes by the production of a better image which has fewer defects
than the Þrst. (Price1953, 338)

Also, in the case of SchšnÕs architect, this feeling of inadequacy is a symptom of
the disposition to produce another detail that he implicitly knows should be produced
along with the ones on the sketch.

With the above arguments, I wanted to outline how implicit embodied knowledge
acquired through interaction with artefacts generally or more speciÞcally with the
urban environment is the driver of iterative prototyping processes. I will return to
these arguments after exploring the way urban and street games set the frame for
interacting with the urban environment.

3 The Rules of the Game

Street games are experiences embedded in urban space, constituted by the urban
environment and the rules to which players commit for the duration of the game (see
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Huizinga emphasises that play creates an experience outside of the everyday and
the ordinary when the more or less explicitly delineated sites of play are entered,
such as the stage, the card table, the tennis court or the magic circle (of sumo Þghts)
(Huizinga 1949, 10). Salen and Zimmerman borrow the termmagic circle from
Huizinga to describe the space that constitutes a frame outside real life, where the
magic lies in exploring the gameÕs own reality repeatedly and safely (Salen and
Zimmerman2004, 94Ð95). Salen and Zimmerman highlight the ways in which the
magic circle has porous boundaries. WhatÕs more, they point out that games as
systems can have different levels of openness and closedness. A closed game forms
a self-contained world, and an open game allows interchange between the game and
its real-life environment. Tic-Tac-Toe is an example of a closed game. The game
MySpace is an example of an open one.

The genre of pervasive games challenges a narrower concept of the magic circle
as such games are played for a longer time period and with no explicit boundaries
of the playing Þeld. The game often referred to asKiller,1 for example, turns players
into assassins whoÑbesides living their everyday lifeÑalso invest days and weeks
in hunting down a target assigned to them by the game masters and eliminating the
person using, for example, a water pistol. Assassins are themselves targets for their
players, meaning that they have to watch their back during the game at all times. The
magic circle is expanded here as

[t]he game no longer takes place in certain times or certain places, and the participants are no
longer certain. Pervasive games pervade, bend, and blur the traditional boundaries of game,
bleeding from the domain of the game to the domain of the ordinary. (Montola et al.2009,
12)

The praxis usually referred to asgamiÞcationis introducing an even thinner game
layer (like the possibility to earn points or collectable tokens) onto ordinary life.
People taking part in gamiÞed activities mainly remain immersed in their everyday
lives, not really entering something like a magic circle.

The strength of street games as discussed in this chapter, on the other hand, is
exactly that players exit the realm of their everyday lives and commit to the rules and
the narrative of the game for its duration. The collectively understood boundaries of
the magic circle foster playersÕ ßow and serious engagement and create an experience
in which the urban environment is as real as the game. At the same time, the magic
circle is not entirely closed: although players of street games are invited toenterinto
the world of the game, the playing experience never entirely blinds out architectural,
social or political settings of the urban environment. Drawing a parallel between
locative gamesÑa genre mostly driven by the rise of the positioning capacities of
mobile technologiesÑand Situationist artistic practises, Flanagan points out that
due to the embeddedness into the local, games played in the streets Òcannot help but
refer to, rework, or, conversely, avoid history, social relationships, and customs of a
play siteÓ (Flanagan2009, p. 207). When blending the games and the city, the game
designer decides on the extent to which the playersÕ experiences are shaped by the

1https://en.wikipedia.org/wiki/Assassin_(game).
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everyday features of the site or by the game. For the duration of the game, both the
rules of everyday urban existence and the rules and narrative of the game are equally
ÔrealÕ in the experience of the players.

In addition to their relative closedness, simplicity is another aspect of HuizingaÕs
magic circle that is relevant for street games. HuizingaÕs depicts games an almost
sacred physical or ideal space with a certain completeness temporarily carved out
of the complex everyday world: Ò[Play] creates order,is order. Into an imperfect
world and into the confusion of life it brings a temporary, a limited perfectionÓ
(Huizinga1949, 10). Indeed, a game must be simple enough so that its rules are easy
to comprehend and remember and players can immerse themselves in the ßow of the
game. Although the level of complexity may vary between game formatsÑsimulation
games dealing with complexity, for exampleÑstreet games mostly only have a few
rules that Þt on a rule card. The game is a framework where the explicit rules have a
limited complexity. This makes it easier for the players to achieve the state of ßow:
state challenging enough not to be boring and simple enough not to be frustrating.
For the game designer, it means that particular focus can be given to one aspect.
Even though the rules of the game are simple, it is played within a complex urban
environment, which gives often unexpected responses to the gameplay.

The three game projects discussed below were chosen to illustrate some aspects
of activating implicit dispositions of players who are interacting with urban space
in the framework of a street game. The ÔMySpaceÕ game shows the permeability of
the magic circle. Embedded in the pedestrian ßow, the gameplay reveals how the
implicit rules of being a pedestrian change depending on the broader urban context.
The ÔShelfÕ project demonstrates rapid prototyping and iteration for exploration
and hypothesis testing: the playing expert team changes the rules of the game in
each round to match the playing experience with their implicit understanding of
the question to be explored. The ÔBlackoutÕ game functions as a testing tool for
a prototype solution which is employed in a hypothetical situation. In the playing
experience, a hypothetical blackout is activated in the actual urban space through the
gameÕs Þction, and the proposed solution is ready to be used in the gameÑalthough
most of its functionality is simulated for the duration of the game.

4 ‘MySpace’ Game

The street game MySpace2 is one of the results of a Þve-day workshop with students
exploring and prototyping alternative uses of urban resources. The assignment was
to scout urban resources that could be hacked in order to be used in a different way
or redistributed and to create street games that prototype those alternative uses. The

2Created by master students of the Faculty of Arts in Design at the Zurich University of the Arts in
the framework of the Resourcing Design workshop program. Student team: Marina Llopis, Diego
Martinez, Simon Peter Pfaff, Philippe Stauffacher. Supervision: Nadine Kuhla von Bergmann and
Viktor Bedš.
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team who created MySpace returned from the research phase with material about
urban citizens claiming some private retreat space in midst of the urban tumult. For
example, an informal smokers corner with a chair at the back entrance of a shop-
ping mall or three girls sitting in a circle on a park lawn reading. MySpace uses
the mechanics of opening up a triangle on the sidewalk (see game rules above) to
prototype temporarily claimed private spaces and test their resilience and fragility.
Some pedestrians would not recognise the triangle; others would recognise it and
walk around it; still others would recognise it and deliberately cross through it. Using
gameplay, the team could test out pedestriansÕ awareness about certain choreogra-
phies of bodies forming a unity and implicit norms of allowing or denying spatial
claims of this unity. Furthermore, the gameplay iteratively revealed the most suc-
cessful spatial constellation of the triangle in terms of claiming private space on the
sidewalk. The game functions like a probe in the context of a given site at a given
time of day.

5 ‘Shelf’ Game Session

The ÔShelfÕ session was a cooperation between the Berlin-based architects Studio
Schwitalla and Tacit Dimension in order to explore the types of contributions that
street games can play in the studioÕs design process. The studio was in the process
of designing an urban shelf-like structure the size of a small neighbourhood, sev-
eral levels high with inner yards. According to the architectural concept, the Shelf
provides a basic urban infrastructure while allowing for a self-organising spread
of residential, communal and commercial units within it.3 The structure existed on
paper and in an architectural model. After preliminary discussions, we identiÞed the
following challenge for a game-based research and prototyping session: how to test
the architectsÕ assumption that an open view of the inner yard from all levels of the
shelf would foster ad hoc gatherings in the inner yard. Obviously, the paper plans
and the architectural model did not allow for testing such affordances of the space.

I designed and play-tested a game to explore meeting and gathering dynamics
in the shelf and set up a game session. In order to keep the explicit rules of the
game simple and to delegate as much as possible to the constitutive factors of the
urban environment, I was looking for a site that was a close enough analogy to the
model of the Shelf regarding spatial layout. The playing Þeld of choice was the
Berlin Hauptbahnhof train station building. It has Þve levels made up of platforms
and shopping areas and features agora-like sections and good visibility between the
levels. The players were six members of the architecture studio. The plan was to
play several rounds of the game and iterate the rules during the rounds in order to
take away the best learning. According to the Þction of the Shelf game, players were
inhabitants of the Shelf who are out to look for a Þctional party crowd. The game
had the following rules:

3http://studioschwitalla.org/work/hashtag-urban-shelf.
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• As an initial set-up, all players are dispersed in the building. They Þnd a ÔhomeÕ
that is a corner in a dead end where no other players are in sight.

• The goal was to meet with every other player at the ÔpartyÕ.
• The ÔpartyÕ (for the Þrst round) was deÞned as any gathering of at least Þve non-

players with no more than two sittings.
• Players were allowed to make a single phone call not longer than one minute to

one other player of their choice.
• Being a cooperative game, players win if all of them succeed in meeting at the

party within 10 min.

During the Þrst session, players adopted a combination of emergent strategies:
random walking, tactical positioning to create a partial chain of eye contact between
players, random calls to other players. The players succeeded in meeting at the
ÔpartyÕ. In the second round, we decided to change the ÔpartyÕ into a moving target:
someone on the move, walking a dog. This decision reßected the architect playersÕ
understanding of how real-life gatherings emerge in an area of the size of a small
neighbourhood. We also limited the maximum calling time to half a minute so that
the role of the visual chain was emphasised in the gameplay. In the second round,
playing tactics did not change a lot, but with more elaborated tactics the interplay
with visibility and architecture become more prominent.

Three months later, we reßected with the studio on how the experiences and
learnings of the studio members contributed to the ongoing design process. According
to the lead architect, the areas more or less explicitly impacted by the gameplay were
the measures to allow or cover free view between the levels of the shelf (e.g. the
distance of the railing from the edge changing the axis of vision). The session also
triggered ideas about mirrored ceilings on some ßoors to increase visibility of the
level from lower levels.

The methodological learning was that the street game format is an effective tool to
explore relatively focused aspects in planning processes, like the effect of visibility
conditions on Þnding other people in the case of the Shelf session. Street games are
very effective tools for activating and generating in situ embodied knowledge that
explicitly or implicitly can be built on in a design process. They can therefore be
used to test a prototype in cases where the prototypeÕs critical function affects the
scale of human interaction. Street games have limitations, however, in embracing
the full complexity of urban planning, a scale for which moderated board games and
playful co-design formats labelled as urban games or city games city games are more
useful.4

6 ‘Blackout’ Game Session

Blackout is an example of a mini-street game in the context of prototype testing.
It was created in the framework of the Energyhack 2015 hack day organised by

4For a collection of examples seehttp://gamesforcities.com/database/.
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Open Knowledge Foundation Germany and the electricity utility provider Stromnetz
Berlin.5 The hack dayÕs topic was ÔblackoutÕ, meaning spatially and temporally
extended power outages with potentially catastrophic consequences. Teams attending
the hack day were provided with energy consumption and energy network-related
open data in order to work on solutions for a blackout. I cooperated with the SMS
Gateway 3000 team6 by providing rapid street game design as a testing method for
the teamÕs prototype. The team was working on an automated SMS-based system
that would set up meetings between those in need those who could help them, in a
blackout scenario (e.g. connecting people who need blankets with people who have
blankets they can offer). The concept was that both groups could send an SMS to
an emergency number with what they need or what they can offer. A server with an
intelligent matching system would connect the requests with the respective offers and
send out a meeting place in the city for the matched users. The solution addressed
the time window when the Internet was down while the GSM network was still
functional: an uncertain time span of a maximum of 30 min, according to experts.

The street game-based testing took place in the afternoon. At that point, the SMS
Gateway 3000 team had already implemented an SMS server that could receive
and send out SMS messages. Due to the obvious constraints of the hack day, the
intelligent matching functionality had yet to be implemented in the prototype. At
this stage, we set up a mini-street game to test the proposal of the SMS Gateway
3000 team. The playing Þeld was the neighbourhood around the site of the hack
day. There were two players, a ÔgiverÕ and a ÔreceiverÕ. The two players start from
two different positions in the neighbourhood with some distance from each other.
The goal of the game was to succeed in meeting and to shake hands as a symbol
of handing over the goods within 20 min. TheÑnot yet implementedÑmatching
algorithm was simulated by a non-playing character who read incoming messages
through the SMS server terminal, matched messages manually and manually sent
messages to playersÕ phones. According to the Þction of the game, the blackout has
just started with Internet already down, GSM network still functional for an uncertain
duration. Everything else in the gameplay was carried by the Þction of a blackout
(on which players had been educated by expert presentations in the morning of the
hack day) and the actual urban environment.

When the game started, both players sent their messages to the emergency number.
After some time, they both received an answer from the system (sent by the non-
playing character using the terminal interface of the SMS server) giving them a
meeting point deÞned by the intersection of two streets in the neighbourhood. To jump
ahead, the players did not succeed in meeting in twenty minutes. What happened?
Even though the streets that were used to specify the meeting points were not hidden,
they were not very obvious either and the players did not know them by heart. Neither
of the players checked a map application on the phone, as this would have been
cheating after committing to the scenario that Internet is down. Asking not involved
pedestrians did not prove useful either as it turned out that people hardly know the

5http://energyhack.de/.
6Team members: Mark Rentschler and Jakob Penka.

http://energyhack.de/
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name of the streets they donÕt walk regularly. Players ran out of time while searching
for the respective intersection.

One of the insights from this round was that more obvious and unmissable land-
marks should be used as meeting points, even if getting there potentially involves
a detour; intersections offering more choice of meeting points closer to the parties
involved. Another unexpected design requirement for the emergency SMS system
derived from the playersÕ experience of waiting for the system to answer SMS. Due
to some technical difÞculties with the SMS server, the non-playing character was
only able to answer several minutes later. Players knew that in a real-world blackout
the GSM system could go down every minute, so while waiting for the SMS dur-
ing gameplay they started to suspect that the non-playing character is simulating a
breakdown of the GSM system. Even though that was not the case, the experience
of the terrifying uncertainty about what the silence of the system means taught the
SMS Gateway 3000 team that the next iteration the system should ping users from
time to time as a vital sign. This experience also triggered the idea that the Þrst thing
the system should do in case of a blackout is to send out a message to every user
giving them instructions for the time after the GSM is down.

The Blackout mini-street game was a very lightweight game, hardly more game-
like than a conventional in situ prototype testing known from iterative design pro-
cesses. Yet even this thin Þctional layer and the deÞned space in which players had
to act tactically arguably pointed to aspects of the blackout experience that plain
prototype testing might not have revealed.

7 Street Games as Prototypes

Street games as prototypes enable us to test our assumptions about what works
at concrete urban sites. The challenge of setting up a street game for this goal is
to translate the problem we would like to explore or assumption we would like
to validate into game mechanics. A very basic scheme for setting up the game is
to deÞne actions (e.g. stand in a formation, block pedestrians path, search for the
ÔpartyÕ), constraints (e.g. phone calls no longer than 30 s, navigate without a map),
a goal (meet within 10 min) and a story or narrative for the game. In MySpace, the
problem of claiming private space in the city was translated into the mechanics of
forming and gradually opening a triangle on the sidewalk. In the Shelf session, the
assumption that open visual Þelds between levels of a building would enhance the
occurrence of ad hoc gatherings was translated into the mechanic of keeping visual
contact and the goal of meeting at an unknown moving target. The game designer
deÞnes the operational rules, chooses the constitutional rules and makes assumptions
about the implicit rules.

Once the rules are set up and the game is running, both the explicit and the implicit
rules of the game as well as the explicit and implicit characteristics of the urban site
are equallyreal. What players know about the city (knowledge acquired through
their involvement in everyday urban life) and what they know about the game (the
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in the complexity of an urban site. Through the permeability of the magic circle, the
responses of the complex environment become part of the experience.

8 Conclusion

Street games can be quick sketches, rough prototypes or full-blown balanced set-ups.
If built with the purpose of exploring or prototyping, they function as in situ labo-
ratories. Considering the duration and invested resources, rapid street game design
as a prototyping tool can be positioned sketching at the drawing table and instant
architecture7 that is installed at urban sites using lightweight materials. Analogously
to the toolset of tactical urbanism,8 street games hack into the experience of everyday
urban life to set a precedent, test the ground and seed new urban forms. Elsewhere
in this volume, Mulder and Kun (2018) emphasise the effect of cross-pollination
at Ôpressure cooker eventsÕ (like hackatons) and are pointing at the strategic impact
of knowledge developed in such frameworks when prototypes spark more sustained
and dedicated actions if stakeholders taking part in such an event turn into change
agents. Considering the Ôfuzzy front endÕ of city-making, as described by Mulder
and Kun in this volume, rapid street game design can be positioned at the proposal
and prototype phase in the life cycle from small-scale experimentation to societal
change.

As the magic circle of the game by design introduces a conceivably simple order
into the complexity of urban life, it invites a deep immersive involvement which
allows for the creation of make-believe strategies. It also renders some aspects
of urban interaction controllable while leaving space for emergent phenomena or
interactions. Therefore, street games have leverage as a laboratory on a street and
neighbourhood scale, exploring embodied aspects of interacting with the given and
possible urban environments. At the same time, it is challenging for street games
to embrace higher levels of complexity of the kind more easily addressed in mod-
erated board games and playful co-design formats labelled as urban games or city
games. A further design challenge would be laying down how to plug street games
into moderated board game like urban games that embrace the higher complexity of
multistakeholder urban planning and city-making processes.

With some experience, street games can be set up easily and are a relatively
accessible tool for a wider circle than professional or trained game designers. The
speed and ßexibility with which a game can be changed and adopted with every
session or even round indicates how much closer rapid street game design gets to
the concept ofthingingabout what is possible at urban sites than just seeing this in
the dichotomy of acting and reßecting. As new technologies and techniques have
the potential to change how we think (like in the case of the word processor), rapid

7For an example of instant architecture, see the project series 72 h Interactions,http://
72hourinteractions.com/or Construct Labhttp://www.constructlab.net/.
8For an overview of the approach and projects, seehttp://tacticalurbanismguide.com/.

http://72hourinteractions.com/
http://www.constructlab.net/
http://tacticalurbanismguide.com/
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street game design has the potential to become a more widespread tool of thinking
about the city.
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The City as Perpetual Beta: Fostering
Systemic Urban Acupuncture

Joel Fredericks, Glenda Amayo Caldwell, Marcus Foth and Martin Tomitsch

Abstract Applying the concept of perpetual beta to cities proposes a continual and
never complete process of city-making. Building on this notion, this chapter employs
a conceptual framework ofurban acupuncturefor conducting and analysing localised
small-scale community engagement activities through situated pop-up interventions.
Pop-up interventions ‘hack’ public space by temporarily changing the feel of a place
to promote awareness around civic issues. We argue that the use of situated pop-
up interventions has the potential to provide more inclusive forms of community
engagement by combining digital and physical media. The proposed framework
employs pop-up activism to facilitate a middle-out approach that encourages citi-
zens to actively identify topics for discussion. Two pop-up interventions in different
locations in Australia are discussed in the chapter to assess in what way a systemic
level of impact can arise from different processes of city hacking that are facilitated
through a distributed, decentralised, yet concerted and regular local approach. We
argue that a concerted process of implementing small urban interventions can con-
tribute to an ongoing commitment to participatory city-making. Further work will
show how each local intervention can contribute to translating the notion of per-
petual beta into systemic change beyond the boundaries of their individual locale
and—taken together—across different urban environments of the city.

J. Fredericks (B)
School of Software, Faculty of Engineering and IT,
University of Technology Sydney, Ultimo, Australia
e-mail: joel.fredericks@uts.edu.au

G. A. Caldwell· M. Foth
Urban Informatics Research Lab, Queensland University of Technology, Brisbane, Australia
e-mail:g.caldwell@qut.edu.au

M. Foth
e-mail:m.foth@qut.edu.au

M. Tomitsch
Design Lab, Sydney School of Architecture Design and Planning, The University of Sydney,
Sydney, NSW 2006, Australia
e-mail:martin.tomitsch@sydney.edu.au

© The Author(s) 2019
M. de Lange and M. de Waal (eds.),The Hackable City,
https://doi.org/10.1007/978-981-13-2694-3_4

67

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-13-2694-3_4&domain=pdf
mailto:joel.fredericks@uts.edu.au
mailto:g.caldwell@qut.edu.au
mailto:m.foth@qut.edu.au
mailto:martin.tomitsch@sydney.edu.au
https://doi.org/10.1007/978-981-13-2694-3_4


68 J. Fredericks et al.

Keywords Perpetual beta· Urban acupuncture· Community engagement
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1 Introduction

Humanity faces many challenges in both the natural and the built environment. Cities
struggle with increased pressure on urban infrastructures and housing caused by pop-
ulation growth, lack of public transport options and more frequent natural disasters
triggered by climate change. At the same time, citizens have more opportunities than
ever to be involved in the planning, design and decision-making process of city-
making. Often seen as only a formality, local governments undertake community
engagement processes to ask citizens about policy change and proposed infrastruc-
ture developments. This top-down approach generally ‘informs’ citizens only rather
than to ‘engage’ people in the decision-making process. As a result of this, grass-
roots movements, such as urban guerrilla (Hou2010) and DIY/DIWO1 (Caldwell
and Foth2014, 2017) movements, have encouraged bottom-up community engage-
ment through localised urban interventions. These approaches empower citizens to
identify topics and issues that need to be addressed within local communities.

Through our research on situated community engagement, we have found that
drawing on the collective knowledge of all actors has a greater opportunity to enable
a more collaborative city-making process. This can be achieved by employing a
‘middle-out’ engagement process (Costa and Ferrão2010; Fredericks et al.2016a)
that integrates the needs and interests from the decision-makers at the ‘top’ (e.g.
policy-makers) with those of the everyday people from the ‘bottom’ (e.g. local citi-
zens), which are met somewhere in the ‘middle’. Depending on the situation or issues
being addressed, this part in the middle (between the top and the bottom) refers to the
policy-making process, the community engagement procedure, the social context or
the organisational structure. Another critical aspect of ‘middle-out’ engagement is
acknowledging that the city is in a state of perpetual beta, which indicates that the
processes of city-making and urban renewal are never complete. These processes are
cyclical, occurring in different parts of the city at different times, and need to respond
to a range of shifting issues from social to political, environmental to economic.

Community engagement activities range from paper-based interactions to those
that are supplemented by digital and physical applications providing new means
and interfaces for the formation of ‘urban publics’ (de Waal2014). Such novel
and complementary approaches to community engagement, aiming to address the
shortcomings of traditional processes, are being investigated through the �elds of
digital placemaking (Fredericks et al.2016b), urban interaction design (Brynskov
et al.2014), urban HCI (Fischer and Hornecker2012), urban informatics (Foth et al.
2011), urban computing (Kindberg et al.2007) and ubiquitous computing (Weiser
1993). This range of novel community engagement approaches and city-making

1Do It Yourself/Do It With Others.
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Fig. 1 Screenshot of the urban screen used during theVote As You Gostudy

methods of community engagement could be used as a hybrid approach. Furthermore,
the research identi�ed that the integration of digital tools presented opportunities to
capture a wider audience, attract younger participants and provide communities with
the ability to be actively involved in the urban planning process (Fredericks and Foth
2013).

Schroeter and Foth (2009) createdDiscussions In Space(DIS) as a design exper-
iment to facilitate a locally situated discussion and opinion forum around urban
planning topics, issues and questions, which were displayed on a large public screen.
Members of the community were able to submit questions directly to the screen using
their mobile phone’s SMS, Twitter or web capabilities. The messages displayed on
the screen in real time provide citizens an additional platform for collective expres-
sion and public discourse. Schroeter and Houghton (2011) discuss how community
engagement is usually resource and time intensive and how this challenge can be
addressed by capturing the attention of digitally savvy community members. They
call on LGAs to go with the times by adopting some of the digital channels already
well established by corporate entities for the purpose of sales and marketing.

Hespanhol et al. (2015) undertook a research study that deployed two situated
Vote As You Gopolling interfaces on a public urban screen for community engage-
ment. Engagement questions were posted on the urban screen to obtain community
feedback via a polling system (Fig.1).

The �rst scenario used a tablet device mounted on a stand that participants could
interact with, by simply answering yes or no on the application. The second sce-
nario incorporated a playful full-body interaction application where an outline of
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Australia. Present-day paradigms such as transit-oriented developments aim to foster
economic and residential development around public transport routes and master-
planned communities that incorporate civic services, residential housing and public
amenities. Although these top-down initiatives have varying degrees of success in
creating urban environments, many citizens across the world continue to feel disem-
powered or unheard when it comes to urban development. Traditional approaches
still employed by LGAs are outdated, have the ability to fragment communities and
exclude certain demographics of society (Fredericks et al.2015; Sarkissian et al.
2009; Schroeter2012).

As a result, many people are taking matters into their own hands with grow-
ing evidence of bottom-up approaches to city-making. Community members have
taken it upon themselves to test the needs, wants and aspirations of civic spaces in
modern society. This contemporary approach has led to bottom-up localised urban
interventions in the form of pop-ups—referred to as pop-up urbanism (Fredericks
et al.2015), tactical urbanism (Lydon et al.2014), guerrilla urbanism (Caldwell et al.
2015; Hou 2010), DIY/DIWO urbanism (Caldwell and Foth2014; Douglas2014;
Iveson2013) and urban acupuncture (Houghton et al.2015; Iaconesi and Persico
2014; Lerner2014; Tomitsch et al.2015). Pop-up interventions ‘hack’ public space
by appropriating new purposes and temporarily changing the nature and feel of a
place. These approaches can be used as temporary installations that are either set up
for a few hours or for an extended period of time.

The Better Block project (‘Better Block’2016), which is being implemented
in many cities throughout the USA, is an example of rapid urban revitalisation or
otherwise known as guerrilla urbanism (Caldwell et al.2015; Hou 2010). Being a
community-driven initiative, the Better Block project aims to revive underutilised city
blocks by retro�tting these spaces to promote pedestrian and cyclist activity through
temporary interventions, such as pop-up shops, positioning of trees and painting bike
lanes onto the road. The project thus utilises existing community resources to create
multi-modal transportation that takes the focus away from private vehicle-dominated
roads. These temporary interventions enable communities to experience the potential
of underutilised spaces and how they can be repurposed as usable civic space.

Attempts to employ more collaborative engagement approaches have seen part-
nerships established between LGAs and local communities to create a middle-out
approach for community engagement. The concept of middle-out was coined by
Kinchla and Wolfe (1979) as a collaborative process that draws on the knowledge
from higher (top-down) and lower (bottom-up) information channels that come
together and meet in the middle. An example of this is thePopUp MANGotem-
porary street festival where local citizens could interact with proposed urban design
and roadway changes through a collaborative design process.2 The pop-up interven-
tion included temporary traf�c calming devices, a parklet with plants and seating,
live entertainment, food trucks and activities for children. The event was organised
as a partnership between the LGA, an urban planning and design consultancy, and

2PopUpMANGo https://www.smgov.net/uploadedFiles/Departments/PCD/Plans/Streetscapes/
Michigan-Ave-Greenway/PopUpMANGo_Summary_Sheet.pdf.

https://www.smgov.net/uploadedFiles/Departments/PCD/Plans/Streetscapes/Michigan-Ave-Greenway/PopUpMANGo_Summary_Sheet.pdf
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Fig. 2 Urban acupuncture framework using pop-up interventions.SourceAuthors

in-the-wild.3 Recent research pertaining to media architecture and urban interfaces
has also relied onin-the-wild research (Fatah gen Schieck et al.2014; Hoggenmüller
and Wiethoff2014).

Our urban acupuncture framework applies a participatory action research method-
ology (Foth and Brynskov2016a; Hearn et al.2009) with the intention to include
local stakeholders in the different planning stages of the interventions. The urban
acupuncture framework draws together the previously reviewed concepts of, the city
as perpetual beta and middle-out community engagement. The framework is intended
to be used as part of an iterative process within an engagement strategy where the
pop-up intervention would be deployed in different locations across the city respond-
ing to different issues. Due to their agile nature, the pop-ups can respond in each
step or iteration to the needs of the context and people involved in the deployments.
The framework does not provide an answer or a mechanism towards the completion
of a city; it is a process that assists citizens to in-act their role as co-developers in a
perpetual beta city. The urban acupuncture framework can be used by individuals,
within groups or across groups of people as a vehicle for communication and idea
generation across the different stakeholders from the top, the bottom and the middle.

The framework consists of six stages: context, objectives, elements, approach,
deployment and outcome. Each stage is made up of different concepts that require
consideration when creating and deploying a pop-up intervention.

1. Context—The �rst stage is to examine and understand the local context including
the people who create the places within it. The use and type of technology that will
be utilised and the needs to be considered in line with the engagement objectives.

3We acknowledge that there is a trend to the opposite where urban science is pushing for more
‘modelling’ using big data analytics, so the focus of that part of the research community is going
back into the ‘laboratory’.

2 For example, see these websites: civicmediaproject.org, beautifultrouble.org, citystudiovan-
couver.com.
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Fig. 3 Study 1 pop-up design

Approaches

We held informal meetings with a representative from the LGA (top-down decision-
maker) to discuss the engagement objectives, including the contextual information,
engagement questions and types of demographics they wanted to capture. In addition
to this, we employed a transdisciplinary research team for the design and develop-
ment of our pop-up interventions. Over a 3-month period, we evaluated and tested
our designs, which we continuously re�ned based on observations and participant
feedback during the deployments. For the purpose of this study, the bottom-up com-
ponent incorporated the community interactions during the three deployments and
the feedback received from participants regarding the pop-up set-up and functional-
ity.

Deployment

Our overall goals for this study were (1) to draw attention to the engagement activity;
(2) to create discussion around healthy built environment; and (3) to provide a space
for participants to interact within the civic space. Each of the studies utilised the
existing urban screen, which was used as the output channel to display the community
engagement questions and participant responses in conjunction with a tablet device
with a customised web interface that served as the input channel for participant
responses (Figs.3 and4).
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Fig. 4 Study 2 pop-up design

Outcome

Data collected from the three iterations produced valid responses in regard to LGA
services and healthy lifestyles with a total of 27 responses received. In addition
to this, we undertook 13 semi-structured interviews with willing participants. All
participants expressed positive feedback regardingDigital Pop-Up, re�ecting that
this approach to community engagement works well in contemporary society and
is not something that is not normally located in a civic space. Representatives from
the LGA highlighted thatDigital Pop-Up is an effective approach to complement
existing community engagement approaches and has a greater potential to attract a
younger demographic. Our case study showed how this approach deployed within a
civic space provides citizens the option to participate on the spot, with little effort
in comparison with attending an organised engagement event during a speci�c time
frame. Our study further demonstrated how existing digital technologies, such as
tablets and urban screens, can be easily appropriated to engage citizens in a pop-up
environment within a civic space.
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4.2 Study II: InstaBooth

Context

TheInstaBoothis a telephone booth inspired portable �at-packed structure that has
been designed and fabricated to enable an alternative approach to community engage-
ment (Johnstone et al.2015; Caldwell et al.2016). The InstaBoothincorporates
a combination of interactive modules with different types of physical and digital
media to ask questions of its users and gather feedback. It is the result of a transdis-
ciplinary research project led by researchers from the Urban Informatics Research
Lab, Queensland University of Technology, that consists of team members from the
disciplines of architecture, urban planning, interior design, interaction and visual
design, computer science, business and urban informatics. In collaboration with the
U.R{BNE} Collective (urbne.com), an independent group of urban planners, archi-
tects, designers and artists, theInstaBooth(Figs. 5 and6) was deployed in April
2015 during the U.R{BNE} Festival. The festival is an annual event held within the
Brisbane central business district with the purpose of bringing together a range of
artistic, design and social interventions to inspire people to question the future of the
city of Brisbane.

Objectives

The nature of the deployment and the types of questions asked through theInstaBooth
during the U.R.{BNE} Festival were discussed and elaborated based on collaboration
with the festival-organising committee and theInstaBoothteam. The questions and
interaction modules were designed to gather insight into the community on their needs
for better infrastructure to promote healthy and active lifestyles including better food

Fig. 5 InstaBooth design
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Fig. 6 InstaBooth activities

options. This approach was in line with the overarching theme of the festival which
focused on creating a vision of a better future for Brisbane. TheInstaBoothwas
viewed by the festival committee as an opportunity to trial an alternative approach to
traditional community engagement. The combination of digital and physical media
and design of the questions as part of the engagement strategy was purposefully
designed to attract the engagement of more people from diverse backgrounds, cultural
and age groups.

Elements

During the U.R{BNE} Festival, theInstaBoothwas installed in two distinct locations
in the Brisbane central business district over the course of 5 days. In the �rst location,
theInstaBoothwas set up for a Friday evening at the location of the main event of
the festival, a park in inner-city Brisbane. During this event, the local city council
conducted a formal community consultation on development ideas for that precinct.
In addition, there were food trucks, live music, art installations and projection art as
part of the festival. The second location was on the edge of the Queensland University
of Technology (QUT) campus and next to a busy pedestrian and cycle bridge linking
the Brisbane central business district with the cultural precinct across the river. The
InstaBoothwas set up for 4 days and evenings. There were no other events as part of
the festival occurring at this location. During this deployment at the two locations, the
compilation of interaction modules and the questions asked through them remained
the same. TheInstaBoothhad a range of interactive modules including paper-based
questions, iPads with photograph sharing and voting options, an overhead projector
and Discussions in Space (Schroeter and Foth2009) a screen-based consultation tool
that promotes a question, and responses are collected through Twitter or SMS. The
data collected was concerned with three aspects of theInstaBoothproject; (1) the
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Fig. 7 Pop-up deployments in different locations to foster systemic change

local communities and across entire metropolitan areas, fostered by the accumulation
of many voices, actors, devices and technologies. Figure7 conceptualises a series of
pop-up interventions that individually address the locations in which they are situ-
ated; however, it is the evolution and series of pop-ups building on each other that
will assist in creating systemic change.

An example of systemic change created through city hacking is PARK(ing) Day
(‘PARK(ing) Day’ 2016). This DIY urbanism concept or ‘hacktivism’ has evolved
from an unauthorised reclaim of public space into ‘parklets’. The parklet concept
is an example of systemic change through the support gained by elected represen-
tatives, government agencies and communities throughout the USA, Europe and
Australia and has become an acceptable reclaim of public space beyond a ‘one day
a year’ intervention (Mustafa et al.2014). We point out similarities to the concept of
‘perpetual beta’, in the context of the built environment, where a city is continually
changing, evolving and growing. The pop-up approach is particularly promising for
addressing increased pressures on infrastructure within the built environment, such as
population growth, housing densities and public transport. Perhaps, our cities do not
need more infrastructure, and instead we should use what we already have in a better
way? Similarly, the notion of ‘infrastructure’ could extend to the entire city (Ratti
2015) and also consider the city’s ‘infostructure’ (Tomitsch and Haeusler2015) as a
way of making better use of existing resources.

Although parallels can be drawn between urban acupuncture through localised
small-scale interventions, such as theDigital Pop-upandInstaBoothcase studies dis-
cussed in this chapter, results informing city-making, however, depend on the com-
munity engagement methods used. For example, employing a participatory action
research methodology (Foth and Brynskov2016a; Hearn et al.2009) by involving
LGAs, community groups, organisations and relevant stakeholders from the outset
of the engagement activity is promoted in order to create a middle-out approach. It
should be highlighted that LGAs undertake engagement with the intention of obtain-
ing community feedback as a legislative requirement (Innes and Booher2004); how-
ever, the decision-making process and power still lie with the LGA and not the
community. Traditionally, urban acupuncture has been used to create a dialogue
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between designers and communities around architecture projects located in areas
that had been identi�ed as needing repair. We propose to extend this de�nition to
include city hacking through pop-up interventions for community engagement, to
obtain public feedback on infrastructure within the built environment. Through this
attitude, we encourage LGAs to explore the idea of opening their cities to hacking
in order to create an open-source city. This can be achieved by lowering regulations
and restrictions for the deployment of pop-up interventions, hosting hack-a-thons,
providing hackable spaces and sharing data and resources to encourage citizens to
question and provide solutions to city-making. Additionally, this approach can be
used for both locally based (e.g. urban renewal in a local community) and citywide
projects (e.g. improvements to city pedestrian and cycle paths).

We have shown that implementing the urban acupuncture framework has encour-
aged a middle-out approach to community engagement by drawing on the collective
knowledge of top-down and bottom-up stakeholders. This concept further explores
how the �nal outcomes of each local intervention can contribute to systemic change
past the individual locale and—taken together—across different urban environments.
We propose the urban acupuncture framework as a dynamic, continuously evolving
tool, to be adopted, further expanded and developed by practitioners of commu-
nity engagement, urban planners, designers, architects, academics and community
members who contribute to the engagement process.
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Part II
Changing Roles



Transforming Cities by Designing
with Communities

Rosie Webb, Gabriela Avram, Javier Burón García and Aisling Joyce

Abstract The Adaptive Governance Lab at the School of Architecture at University
of Limerick has been working collaboratively with local government ofÞcials and
community activists on action research projects co-designing with communities in
neighbourhoods, villages and city districts in various locations in Ireland since 2010.
The collaboration model developed is a genuine example of Ôhackable city-makingÕ,
where the local communities are involved in designing speciÞc solutions for improv-
ing liveability in their areas, with the involvement and support of local government.
A ÔDesigning with CommunitiesÕ framework has emerged from the process in the
5 years of practice this chapter refers to. This has led to the need to reÞne the char-
acterisation of the time frame, the methodologies, the commitments required from
participants, the Þnancial costs associated with the process, the advantages and dis-
advantages of engagement as well as the replicability of the process across cultures
and governmental systems. Our chapter documents that ongoing process, deÞnes the
emerging structure of the framework, reßects on the value and risks of the process that
has been carried out to date in terms of its usefulness as an urban management tool
and active learning tool and proposes ways in which the framework can be adapted
to Þt into the developing community engagement structures of both academia and
local government in Ireland.

Keywords Co-design· Community engagement· City-making
Tactical urbanism
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Economic Resilience Through
Community-Driven (Real Estate)
Development in Amsterdam-Noord

Matthijs Bouw and Despo Thoma

Abstract Shifts in the perception of risks and precedents of unsuccessful urban
planning efforts in the twenty-Þrst century highlight the conßicting nature of ÔcontrolÕ
and ÔßexibilityÕ in modern urban practices. This essay argues that urban planning can
be revisited today through the lens of the ÔcommonsÕ. The notion of commons can be
seen as the key to approach top-down and bottom-up initiatives in a systematic way.
In this contribution, we argue that collective self-building in Amsterdam-Noord is a
type of commons-based urban planning that occupies a unique territory in between
state-led and market-led practices, and private efforts of urban development. By
correlating the evolving deÞnitions of the commons with the omnipresent dilemmas
of urban planning, this essay intends to draw a link between the two, arguing for a
more resilient form of city-making. We argue that commons-based urban planning
offers a resilient alternative to the master plan, as one of its key strengths lies in the
economic and social models it is based on. Finally, this essay attempts to examine
the ways new technologies allow us today to revisit and reform the understanding of
self-initiation and shared resources in urban environments.

Keywords Economic resilience· Commons· Community-driven planning
PublicÐprivate partnerships· Urban planning· Urbanism· Resilient design
Bottom-up· Top-down· City-making· One Architecture

In the fall of 2015, on an improvised camping ground in Amsterdam-Noord, more
than a hundred caravans and tents were set up, and their owners were willing to
camp out for more than three weeks in order to sign up for a plot of land in the
area, called Buiksloterham, on which they could build their own house or with a
group of like-minded people, a small apartment building. While in line, the campers
talked enthusiastically with each other about their individual dreams and speculated
about the communal efforts that might be undertaken to lower costs or to increase
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This Is Our City! Urban Communities
Re-appropriating Their City

Gabriela Avram

Abstract In this chapter, the author examines a citizen-driven intervention regarded
as “city hacking”; the initiative empowered citizens to organize themselves around
a communal issue and enact urban interventions at economic, social, environmental,
and cultural levels. Using a formula created for a TV show that provided scaffolding
and brought the community together in a very short interval of time as starting point,
during the development the formula was hacked and appropriated in a convenient
way, shifting from the expected support of broadcast media to an assemblage of
social media tools �t for the purpose. The lived experience and the concrete results
demonstrated to the local authorities the value of openness, collaboration with local
communities of volunteers, and social media usage. This development provides an
example of top-down curation of bottom-up city-making initiatives, opening the way
toward hackable institutions. Scaffolding community initiatives through creating
�exible formulas anchored in social media channels that are easy to appropriate and
adapt are presented as a promising avenue to investigate further.

Keywords Civic technologies· Digital media· Hybrid communities· Hacking
Hackable· Scaffolding

1 Introduction

The extensive presence and availability of digital technologies that underline the
smart city concept (omnipresent Wi-Fi and Bluetooth connectivity, various sensors
connecting data, actuators for implementing changes in real time) have, at the same
time, underpinned changes in the way citizens perceive, navigate, and act in the city
and have increased the opportunities for people with similar interests to congregate.

Urban communities worldwide make use of technology to solve local problems
and become more resilient, complementing the work of local authorities. Many of
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Removing Barriers for Citizen
Participation to Urban Innovation

Annika Wolff, Daniel Gooch, Jose Cavero, Umar Rashid and Gerd Kortuem

Abstract The potential of open data as a resource for driving citizen-led urban inno-
vation relies not only on a suitable technical infrastructure but also on the skills and
knowledge of the citizens themselves. In this chapter, we describe how a smart city
project in Milton Keynes, UK, is supporting multiple stages of citizen innovation,
from ideation to citizen-led smart city projects. TheOur MK initiative provides sup-
port and funding to help citizens develop their ideas about making their communities
more sustainable into reality. This approach encounters challenges when engaging
with citizens in identifying and implementing data-driven solutions to urban prob-
lems. The majority of citizens have little practical experience with the types of data
sets that might be available or possess the appropriate skills for their analysis and
utilisation for addressing urban issues or Þnding novel ways to hack their city. We
go on to describe the Urban Data School, which aims to offer a long-term solution to
this problem by providing teaching resources around urban data sets aimed at raising
the standard of data literacy amongst future generations. Lesson resources that form
part of the Urban Data School have been piloted in one primary and three secondary
schools in Milton Keynes. This work has demonstrated that with the appropriate
support, even young children can begin to develop the skills necessary to work with
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Part III
Hackers and Institutions



Working in Beta: Testing Urban
Experiments and Innovation Policy
Within Dublin City Council

Fiona McDermott

Abstract This chapter describes Dublin City Council (DCC) Beta, an initiative
developed as part of the City Council’s Architects’ Division to experiment, innovate
and quickly test ideas directly ‘on the street’. Through the detailing of a number of
Beta Projects, it illustrates how a project is initiated, what the key processes are, what
the role of the citizen is and how the outcomes of completed projects are measured
and formalised. It also discusses the Beta Model, highlighting the opportunities
and challenges that such a model present for other city governments. Ultimately,
it addresses the question of how such an initiative can increase the potential for
more inclusive, immediate and innovative approaches to urban problems in a context
of risk-averse city governments with increasing constraints of both resources and
�nance alongside a growing demand for greater democratic authorship and ownership
of the built environment.

Keywords Urban governance· Citizen engagement· Experimentation
Urban innovation· Scalability

1 Introduction

Beta testing is rarely done in the �eld of placemaking, which is ironic considering that the
longest-lasting products we create are the places in which we live. (Ermacora and Bullivant
2015, p. 76)

While the means, and degree to which citizens participate in urban development
projects has been under scrutiny at least since the late 1960 s when Arnstein cate-
gorised the levels of citizen participation inA Ladder of Citizen Participation(1969),
over the past decade, local governments and city authorities around the world have
come under renewed pressure to open up their processes and investigate new and
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Reinventing the Rules: Emergent
Gameplay for Civic Learning

Cristina Ampatzidou

Abstract Serious games are tools that can instigate civic learning through the social
interaction among players who exchange information, negotiate and deliberate dur-
ing gameplay. Energy Safari is a serious board game developed to make citizens
familiar with the energy transition in the province of Groningen, the Netherlands
and how it translates in local and regional policies. This chapter analyses how play-
ers have collectively exploited the ambiguities in the rule set of the game to deÞne
their own rules, regarding project selection, partnerships, knowledge exchange and
attitude towards the local government. These ad hoc agreements encouraged play-
ers to reßect and relate in-game situations to their real-life experiences with energy
transition, leading to civic learning. In doing so, they Òbend the logicÓ of current
assumptions for the energy transition and demonstrate possibilities for positioning
emergent gameplay within the design and negotiation processes of actual hackable
urban and regional policymaking.

Keywords Board games· Energy policy game· Emergent gameplay
Civic learning

1 Introduction

Within the Þeld of urban planning and policy, games have been employed as early as
the 1950s (Abt1969; Duke1975) and are still a popular medium, particularly in the
areas of participatory and interactive policymaking (Mayer2009; Poplin2012). In
contrast with other methods of citizen participation that are based on information and
consultation, games can be appealing both to citizens and policymakers, because a
major part of control is placed on the players, providing them with a sense of agency
(Sweetser2006). Games are usually conceptualized as rule-based systems, where
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sations, that took place over a period of one month in various locations in the city
of Groningen. The analysis documents emergent behaviour in the ways the play-
ers came up with new rules, and locates civic learning in the connections players
made between their in-game behaviour and their real-life experiences. Finally, it
reßects on the possibilities for hackable city-making, as games utilize the uncer-
tain and unpredictable manifestations of emergent gameplay to reveal the under-
lying rationalities of actors and encourage them to undertake new pathways to
action.

2 Civic Learning: A Condition for Hackable City-Making

Civic learning is a process of learning about the social, political and economic reality
of the community (Shaffer et al.2005) and is a central requirement for appreciating
social responsibility, justice and personal freedom (Lee et al.2013) and for effective
and reliable participation in civic life (Raphael et al.2012). Civic learning is a com-
plex process that is inßuenced by a personÕs community, education and participation
and requires collective reßection and trust building (Gordon and Baldwin-Philippi
2014). For Raphael et al. (2010), civic engagement is connected to three practical
attitudes, which set the desired goals of civic learning: Þrst, encouraging citizens to be
familiar with the institutions and legal frameworks that orchestrate civic processes;
second, fostering the cultivation of skills that allow citizens to express themselves
and articulate their interests and concerns, also through tools such as petitioning,
advocacy and protest; and Þnally, instigating a personal interest in community life
and public affairs. That means that civic learning is a condition for a hackable city
in that it enables citizens to understand and engage with existing institutions, per-
haps encouraging them to open up their administrative processes to new ideas and
frameworks. Through civic learning, citizens also develop the skills to explore new
solutions and ideas on on-going urban processes and communicate them and pursue
their collective interests through coordinated action and efforts that also contribute
to hackable city-making.

Games are ever more considered a signiÞcant educational resource as they com-
bine entertainment and learning (Abdul Jabbar and Felicia2015; Boyle et al.2012;
Whitton 2011) found at the balanced amount of progressing challenges, the feed-
back loops and rewards offered to the players, the social interactions that develop
among players and replayability (Gee2005). BeneÞts associated with the use of
serious games as learning technologies to improve both cognitive and social learn-
ing encompass increasing literacy on speciÞc topics, raising awareness, develop-
ing (complex) problem-solving skills, increasing media literacy, enhancing visual
thinking and spatial sense, and building networks and coalitions (Crookall2010;
Erhel and Jamet2013; Gee2005; Granic et al.2014; Shaffer et al.2005). Harteveld
and Bekebrede (2011) separate between direct transfer learning, which consists of
concrete, predeÞned and measurable objectives and open-ended learning, which is
abstract and difÞcult to measure. Unlike in simulations and models, real people
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can discover new knowledge during the gameplay (de Caluwe et al.2012) and can
experience both direct transfer learning on the level of the game content and open-
ended learning from the behaviours that emerge out of the social interactions of the
players, while, for example, negotiating strategies, sharing knowledge or resources.
Even when players play competitively, learning still happens in a cooperative way
(Oertig 2010), and positive social interaction among the players during the game
has also been connected to increased learning (Padilla Zea et al.2009). Particu-
larly, board games provide more fun and immersion (Gajadhar et al.2008) and
can improve interpersonal relationships (Fang et al.2016) leading to trust develop-
ment among players and possibilities for collaboration in contexts external to the
game.

Civic learning can be achieved when players reßect on their current civic practices,
conceptualize them within a wider context and are able to apply the skills they acquire
through the game in the real world (Dahlgren2009). Raphael et al. (2010) also pay
attention to the transfer of knowledge from the game to the real world arguing that
games can Òfoster civic learning when they help players to develop knowledge, skills,
and dispositions that players can then apply to public matters in the world outside
the game.Ó (203). The authors have proposed a framework for understanding how
games can foster civic learning, arguing for a balanced integration between content
and gameplay, the linkage of ethical and expedient reasoning, and the facilitation
of connections between individual actions and collective or social structures. As
civic learning is a predominantly social and open-ended form of learning, turning
to the social interactions between the players of a co-located game setting can offer
valuable insight into how civic learning takes place.

3 Reinventing the Rules: How Emergent Gameplay
Happens

In complexity sciences, the term ÒemergenceÓ is associated with the unpredictable
behaviour of dynamic systems that arises from the interaction of their parts (Casti
1997), with the whole being more than the parts (Holland1998; Lissack1999) and
to processes of self-organization (Holland1998; Goldstein1999). In the context
of games, emergence is used to describe the complexity of gameplay that cannot
be deterministically attributed to the simplicity of the rules (Juul2002), and for
several scholars, such as Adams and Rollings (2007); Baterman and Boon (2006),
even gameplay is an emergent quality of the game (Doormans2008). Emergence is
particularly important for game designers because it ensures that rules can be played
out differently every time. Emergence in games can include patterns that appear
because of complex programmed mechanisms within a game and the behaviour that
manifests on an experiential level, when complex social relationships form between
the players, during social play (Salen and Zimmerman2004). As Jeremy Campbell
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has put it ÒOne can describe the rules but not necessarily all the products of the rulesÓ
(Campbell1982cited in Salen and Zimmerman2004, 159).

Emergence in games can happen either in the direction of narrative, as with role-
playing games, or of gameplay, as with strategy games (Sweetser2006; Yap et al.
2015). Emergent behaviour can be implied (Vogiazou2007; Juul2002), as in the case
of chess or even be hardcoded (Sweetser2006) in the rules of the game, for example,
by the use of algorithms that simulate actor behaviour or ßuid movement in video
games, but it can also manifest itself in the interactions of players with game elements
(Yap et al.2015) and with each other (Salen and Zimmerman2004). In the last two
cases, emergent gameplay also denotes the use of a game by the players in ways
unintended by the designer (Sweetser2006; Smith, n.d.), for example, in abolishing
or introducing rules and creating new strategies. In this sense, emergent gameplay
constitutes a form of playful reverting of the logic of the game, to make it do things
it was not designed for. Rule breaking in any form is a Ònatural extension of the
ßexibility of the game structureÓ (Salen and Zimmerman2004, 282). By cheating,
changing the rules and improvising new ones, players subvert the meaning of the
game in order to improve their playing experience. Salen and Zimmerman (2004)
attribute the various attitudes of rule breaking (cheating, workarounds, spoil-sport
hacking, etc.) in digital games to the anonymous and mediated nature of the gameplay
and the limited physical presence of other players.

However, rule breaking, cheating and hacking also happen in board games, which
are naturally co-located with a small group of players that usually know each other.
In addition, the social relations among players can greatly inßuence their in-game
choices. An obvious quality of board games is that they bring people together in the
same space, around the game board. Holland (1998) used board games as an example
of emergent behaviour in his deÞnition of emergence as a whole that is more than
the sum of its parts. This is because in board games, individual player agency and
social interactions among players can expand the space of possibility of the game
well beyond the magic circle (Salen and Zimmerman2004), which includes the Þnite
space of the board, objects such as tokens and the rule set. Rules in board games
are usually simpler than in computer games and are always explicit, which make
emergence in board games easier to study (Doormans2008; Zagal JosŽ et al.2006).
Harteveld and Bekebrede (2011) argue that multiplayer games are process intensive
and characterized by social rules. These conditions make board games a well-suited
case for observing emergent gameplay and evaluate whether the emerging behaviours
and social interactions between the players and the game, and among the players,
contribute to civic learning.

4 Playing with the Rules of Energy Safari

Energy Safari was created in the framework of the JPI Urban Europe program ÒPlay-
ing with urban complexity: using co-located serious games to reduce the urban carbon
footprint among young adultsÓ. The game was developed by a small team of urban
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Fig. 1 Energy safari board during a gameplay session. The colourful cards describe projects. Real-
ized projects are placed on the board, and each collaborator adds their own ßag and keep track of
their revenues in the board

4.1 Project Selection

People participate in local energy initiatives for different reasons that may include
care for the environment, reduced energy bills, independence from big energy corpo-
rations, social cohesion (Boon2012), adding local value and creating jobs (Rogers
et al.2008). As such, during the game, the selection of projects was often subject to
personal experiences and ideological choices. Players often refused to participate to
projects that they deemed unsustainable in real life, even when that meant that their
in-game winning chances would be compromised. Upon picking a biodiesel related
project card, a player involved in an existing community energy project said: ÒOh!
This is about biodieselÉ No, I donÕt want to do it. I donÕt like biodiesel, I think
itÕs the stupidest thing to do!Ó (G605-1). In several cases, players already involved
in energy initiatives in the city could answer quiz questions based on their practical
knowledge. ÒThis is what we do!Ó (G614-2) explained to his fellow players, a player
faced with a question about energy cooperatives selling energy to consumers, after
answering correctly.
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4.2 Forming Partnerships

Each project card requests from the player to Þnd a speciÞc number of partners in
order to realize the project. In order for another player to participate in the project,
they have to invest a small amount. Should the project not succeed at a later step,
this investment is lost. Should the project advance, each partner receives a one-time
revenue of energy and community points and a Þnancial return in all consequent
rounds. As such, becoming somebodyÕs partner includes a risk, but the earlier on a
player invests the more proÞtable his investment could become in the long run.

As the exact mechanism of choosing oneÕs partners is not speciÞed, in some cases,
players automatically adopted a Þrst-come, Þrst-served rule to forming partnerships.
Project initiators advertised their projects and the revenues that their partners would
receive, and players would chip in the requested amount. But as the number of
required partners was always lower than the number of total players, several occasions
of competition arose among players who wanted to participate. Sometimes players
would ask the project initiator to explain in detail the project at hand, and very
often they would bid their way to partnership by offering more than the requested
investment amount: ÒIf you want, I can pay two coins to join.Ó (G614-1) Occasionally
players would contest that or check with the game master if that is permitted: ÒIs
that even allowed?Ó (G614-1), but most often, they would adopt this dynamic as an
emergent rule and play along with negotiating the exact terms of the cooperation.
In other occasions, partnerships were formed in terms of reciprocity. Players tended
to include fellow players that had previously included them in their projects and
exclude players that had excluded them. Collaboration based on reciprocity was
stronger among players that knew each other than among people who only met
during the game. A pattern that emerged in several sessions was that of excluded
players punishing their fellow players by blocking the projects they were left out
from: ÒI was not included, and I promised you were going to regret it.Ó (G615-1).
Blocking other playersÕ moves intensiÞed towards the end of the game, when players
had a better overview of everybodyÕs points, so blocking was used as a tool to hold
back players that had collected several points and were closer to winning.

4.3 Knowledge Exchange

In order to secure permission for the projects, players have to roll the dice or answer
a quiz question. Depending on the project, sometimes they can choose which option
to use, and in rare occasions no permission is necessary but other conditions need
to be met, such as paying a higher price for the project. When the choice between
rolling the dice or answering a question was available, players were forced to choose
between basing their project on luck or trying out their knowledge. The questioning
mechanics indirectly provides players with some information about sustainability
goals and the energy transition in the Netherlands. In practice, the quiz questions
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proved to be one of the most collaborative elements of the game. Despite the fact
that the question was addressed to the player currently playing, in almost all sessions
players, sometimes only the project partners and other times all the players, started
collaborating spontaneously in trying to Þnd the correct answer regardless of whom
the question was addressed to.

Some of the joker cards featured in the game allow players to go ahead without
a permit or to learn the answer to the question and move on. An additional strong
element of collaboration was the fact that joker cards were often used as a common
resource. When the project initiator did not have a card that would allow her to
overcome the question, other players would offer their cards, to the advantage of the
group.

Player groups were mixed and included both people unfamiliar with and people
involved in energy initiatives, as well as researchers and employees of the local
government. That meant that some players were more knowledgeable than others in
answering the questions, and other players would expect them to be able to answer
the quiz questions correctly and wanted to use this to their advantage. As a player
said to another: ÒOK then letÕs go for answering a question, because you work for the
municipality, so you should know.Ó (G605-2). From time to time, these expectations
also led to interesting negotiations, where players would exchange coins, joker cards
or the promise of priority inclusion in future projects. Often, knowledgeable players
would avoid showing off and would prefer to either provide some clues or help players
in other ways. On one occasion, a player not participating in a project preferred to
sacriÞce a joker card that would allow her fellow players to bypass the question,
instead of providing the answer.

4.4 Bribing

A bribing mechanic also exists in selected projects. Players can choose to pay a few
coins extra to overcome a disadvantageous chance to get a permit by rolling the dice.
However, when they opt for a bribe they lose their community points revenue. This
forced players to adopt an ethical attitude and decide whether they would engage
in bribing and advance easier in the game or whether they would take the risk of
proceeding with unfavourable chances of success. The following excerpt (G605-2),
which brings together almost every manifested attitude towards bribing, demonstrates
that some players self-imposed a rule of not bribing and not participating in projects
that would involve bribing, while others agreed on the spot that bribing was not only
accepted but even essential in advancing, and others went as far as to withdraw their
participation from projects whose owner was not willing to be corrupted:

[Upon hearing that the project conditions allow bribing]

Player1: What? What? noÉ I Ôm out obviously!

Player2: If the project leader wants to corrupt, I Ôm in!

Player1: You are so corrupt all of you!



196 C. Ampatzidou

[É]

Player3: So if I throw the dice, you are all out?

Player2: I Ôm out. If you roll, maybe there is no projectÉ So you have to be corrupt!

4.5 Attitude Towards Local Government

The municipality or the province is most often the institution that provides the permits
for the projects to go on. This reference to a real institution prompted players to share
their personal experiences from the difÞculties they had to face in trying to realize
their own energy projects in real life, and to express their views on the role of these
institutions in facilitating or impeding local initiatives, as well as on broader issues of
policymaking. Some players referred to citizen initiatives being expensive to engage
in because so much time is wasted in negotiations with local institutions, while
others lamented their own difÞculties in securing permissions and praised the game
for representing them realistically: ÒItÕs too realistic!Ó (G605-1). Another a player
said characteristically: ÒThe permit is really the most difÞcult part of all. ItÕs always
the municipality, isnÕt it?Ó (G605-2). In another case, a question about the intended
reduction of CO2 emissions by the municipality triggered a long debate on the goals
of the local government which were perceived as unrealistic: ÒYeah, thatÕs ridiculous,
but it speaks about how the municipality thinks. That they can save so much just by
energy saving.Ó (G614-2). The conversation ensued with players commenting on the
dependency on gas, the existing sources of electricity and potential solutions based
on their recent readings.

5 Civic Learning Through Emergent Gameplay?

Mapping the emergent attitudes and interactions that develop during gameplay is
a necessary step to identify any form of social or collective learning (Dšrner et al.
2016; Medema et al.2016; Wendel and Konert2016), such as civic learning. In order
to transform the gaming experience into a learning experience for the players, both
individual and as a group, reßection, feedback and debrieÞng are crucial (Crookall
2010; de Caluwe et al.2012; Harteveld and Bekebrede2011; Lederman1992).
Thus, the debrieÞng sessions allowed the players to revisit their in-game actions and
behaviours and link what is represented in the game with their real-life experiences
(Garris et al.2002). From changing and inventing new rules to share their real-
life experiences and debating their opinions on current matters, civic learning has
manifested in different degrees in all three aspects deÞned by Raphael et al. (2010).
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5.1 Bringing the Energy Transition One Step Closer

In terms of encouraging players to understand and engage with the institutions
involved in the energy transition, the participation of people with actual involve-
ment in energy initiatives, energy policy and corporate pilot projects in the Þeld
of green energy contributed signiÞcantly to conveying both direct knowledge and a
sense of vicinity to the stakeholders actually involved in this process. De Caluwe et al.
2012assert that it is wise to include participants with relevant real-life experience
in research-oriented games as these players bring their knowledge to the game and
enhance realism. In the case of Energy Safari, the players with practical experience in
the Þeld of the energy transition were crucial in connecting the emergent gameplay to
the topic of the game. They did this on one hand by bringing in their content-related
knowledge and on the other hand by describing their real-life experiences to the other
players, unwittingly keeping the discussion focused on the topic of the game.

The project cards and the knowledge questions played the role of conveying infor-
mation related to the institutions and stakeholders involved in the energy transition,
policy sustainability goals and existing projects and technologies. The clear structure
of the project cards made the process of getting involved in a project more accessi-
ble to players with no experience in energy projects. Players with more experience,
sometimes contested this simplicity but in doing so, they had to explain to other
players the actual complexities that these projects involve, also indirectly contribut-
ing to building institutional capacity. Finally, the differences in playersÕ attitudes
towards bribing show that for some people, the game functioned as a mirror of their
reality and for others, it represented a magic circle within which they could adopt
behaviours that they would not adopt in real life. Games are considered safe envi-
ronments for testing out difÞcult scenarios (Dšrner1996) and as the playersÕ diverse
reactions to bribing imply, in the context of a game, players feel safe in exercising
behaviours that would be considered unacceptable or socially deviant outside the
magic circle. In addition, this particular mechanic triggered several discussions on
the actual existence of bribing and corruption in various levels of local government.

5.2 Negotiation, Deliberation and Collaboration

The second condition for civic learning according to Raphael et al. (2010) is the ability
of citizens to articulate and claim their interests. Within the gameplay of Energy
Safari, this was expressed both in the motivation behind selecting one project over
another, in the ways players pitched their projects to other players to Þnd partners and
in how they handled cooperation and knowledge sharing. Some players chose their
projects based on what was most beneÞcial within the game world. Others based
their decisions on their actual ethical or ideological convictions in their decision-
making, particularly concerning the selection of projects to initiate or invest in. As in
actual planning processes, players had to negotiate with each other and Þnd a balance
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between their individual and collective interests. This level of interaction emerged
by the setting and the attitude of the players. With regards to collaborating with
one another, the game did not prescribe exactly how partners should be selected,
so players invented a variety of rules, namely rules of speed (the fastest one to
chip in is selected), rules of reciprocity (players exchanging partnership in each
otherÕs projects) and rules or bidding (including the players with the highest bid).
Each of these rules privileges a certain value of partnering. The Þrst-come, Þrst-
served rule was perceived as the fairest because it did not discriminate the playersÕ
attitudes during the game, whereas the partnerships based on the highest bid were
disproportionately in favour of the individual gain of the project initiator. Reciprocity
rules were based on acknowledging other playersÕ in-game behaviour and rewarding
or punishing it.

Apart from serving a direct transfer of information, the questions also triggered
intense collaborative behaviours with regards to knowledge sharing and building
upon the information provided by the question cards. The game designers expected
that the player leading the project would answer the questions, but this did not occur
in any single occasion. On the contrary, several new rules came to effect with regards
to knowledge sharing among players. Firstly, there was a rule of collaboration among
project partners based on dialogue and negotiations. Secondly, when consensus about
the correct answer could not be reached, players would resort to voting for the correct
answer. Finally, players would share joker cards among partners to the collective
beneÞt of the project.

5.3 Reßecting on Community Dynamics

Participants to games, particularly ones for research, come to a game with the expec-
tation to learn (de Caluwe et al.2012). During the debrieÞng, most players admitted
to have learned something on two levels: directly from the questions and indirectly
from the gameplay about regional energy planning more broadly. Additionally, sev-
eral players reported that they were inspired by the game to learn more about the
energy transition in Groningen, while others mentioned that the main lesson they
took out of the game was the complexity and interdependency of energy projects on
a regional scale. Others focused on the necessity of cooperation in order to realize
projects and win the game, a metaphor for a condition where a collective goal can
lead to individual gain. This reßection also offers important indicators of the values
that players assign to the different aspects of gaming, both content-wise and in terms
of rules and interactions. During the debrieÞng, players were asked among others
whether they were consciously following a strategy and whether they perceived the
game as collaborative or competitive. Several players reported that they were just
trying to get involved in as many projects as possible, without a real strategy and
played rather individualistically. There was, however, a general agreement that in
real-life contexts, people are also often willing to cooperate only for their personal
beneÞt and not because they are intrinsically motivated.
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6 Conclusion

Yap et al. (2015) argue for the potential of intentionally and sufÞciently ambiguous
game design to encourage players to construct part of the game experience them-
selves, outside of the hardcoded rules of the game. In the case of Energy Safari, the
institutional space that was left open by the loosely deÞned rules allowed players to
device their own schemes of interaction, which increased enjoyment but also helped
them reßect on their individual strategies, their position within the group and the
contingencies inherent in real-life endeavours. Reßection over real-life situations
consistently appeared in all groups and varied according to playersÕ familiarity to
energy-related topics. If the rule set was more strictly structured or the game master
behaved more rigidly with regards to adhering to the rules, a lot of this knowledge
exchange and consolidation would have been lost. Different initial conditions and
rules would have led to different negotiations among players and different emerging
rules. The potential of emergent gameplay does not lay with the exact outcomes of
cheating, modding or inventing new rules, even when patterns become recognizable,
but with its possibility to enable players to imagine new ways to appropriate, adjust,
extend or improve the social, cultural and economic processes involved in the citizen-
driven part of the energy transition. This inquisitive attitude has been connected to the
value of participatory governance and extensive accessibility to knowledge, particu-
larly through collaborative processes (Powell2016) and is fundamental to a process
of hackable city-making.

Emergent gameplay seemed to have a signiÞcant contribution in playersÕ enjoy-
ment and learning by indirectly enhancing their breadth. During Energy Safari, rein-
venting the rules of the game made players more aware of the formal rules and
facilitated their experiential civic learning, at least with regards to reßecting on their
current practices and reconceptualizing them within a wider social context (Dahlgren
2009). However, a signiÞcant limitation of this study is that the ability and willing-
ness to transfer the acquired knowledge in the real world is only based on the self-
reported intentions of the players. But since most players played Energy Safari only
once because of the research design, there is little reason to assume that it will have
any long-lasting effects. At best, it can act as a trigger for deeper inquisition into
the topic of the energy transition. Games could lead to long-lasting civic learning,
when they are used in various stages throughout the planning process, during which
players can discover new forms of knowledge.

Mayer (2009) argues that games can be used in policymaking and public planning
because they can model the complexity of technical, physical and economic aspects of
policy-related issues as well as the social and political aspects by including human
input not as digital agents but as real people. This paper adds that while games
can indeed incorporate the technical and physical aspects of policymaking in the
hardcoded rules, player input alone can only partly account for the real intricacy of
social and political features. Observing and analysing emergent behaviour during
policy-related games can become productive for actual participatory policymaking,
making it more open to appropriation by the participating citizens. Games create an
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environment where actors can still exchange information, while acting strategically to
advance their own interests and demonstrating actual, spontaneous social interaction.
Within the Þeld of using serious games in urban planning, the study of emergent
gameplay can offer indications of how similarly difÞcult to simulate behaviours might
play out in the real world. Players bring into the game their irrationalities, assumptions
and unconscious, tacit knowledge; all hard to delineate aspects that surface during the
gameplay (de Caluwe et al.2012). Through their genuine reactions and interactions,
players of Energy Safari have spontaneously revealed how they regard the current
energy policy as citizens. They have devised and implemented new rules in the game
that make evident parameters, values and behaviours that are at play in thinking about
and negotiating for a community project, such as a solar or biomass installation. Co-
located games, be they analogue or digital, could potentially be used as negotiation
and brainstorming tools to make urban policymaking more hackable, that is more
tuned to the uncertainties and unpredictabilities of citizen input.
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Data Flow in the Smart City: Open Data
Versus the Commons

Richard Beckwith, John Sherry and David Prendergast

Abstract Much of the recent excitement around data, especially ‘Big Data,’ focuses
on the potential commercial or economic value of data. How that data will affect
people isn’t much discussed. People know that smart cities will deploy Internet-based
monitoring and that �ows of the collected data promise to produce new values. Less
considered is that smart cities will be sites of new forms of citizen action—enabled by
an ‘economy’ of data that will lead to new methods of collectivization, accountability,
and control which, themselves, can provide both positive and negative values to the
citizenry. Therefore, smart city design needs to consider not just measurement and
publication of data but also the implications of city-wide deployment, data openness,
and the possibility of unintended consequences if data leave the city.

Keywords Open data· The commons· Data stewardship

1 Introduction

This paper explores the complex relationship between cities and data or, more accu-
rately, the way that the citizens of a city want data about their community to be
managed. Openly accessible data is often argued to provide the best ways for cit-
izens to organize themselves around relevant issues and hold accountable those in
power. Our research into one community’s gathering of data about �ooding not only
helped them to organize around the issue but also helped them to solve a recalcitrant
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problem. However, we also found that making this data available as open data would
lead to community impacts that were most unwelcome.

We will argue that in data governance for smart cities, the notion of ‘data as
commons’ is crucial because community data is best understood as a rivalrous good
that requires stewardshipby the community. In addition, the notions of ‘datashed’ and
‘contextual integrity’ are presented as helpful in coming to a more nuanced strategy
for the management of data and understanding of the affordances provided by data
for communities. Simply put, we will argue that citizens of a smart city can �nd value
in collecting and sharing data, but that they may also �nd value in restricting that
data’s �ow. Sharing and sheltering strategies will de�ne data governance policies,
which will, in turn, de�ne how people can use that data for ‘hacking the city.’ We’ll
close the paper with an argument that communities themselves must act as stewards
of the data about their community and that sometimes this means that the data will
not be fully open.

1.1 The Value of Data

The past decade has seen an explosion in the creation of—and interest in—data.
Data had been growing in decades past, driven by individuals using the Internet and
then mobile technologies. Most recently, we’ve seen volumes of data collected by
digitally instrumented and connected devices. This superabundance of data has been
called ‘The New Oil.’1 This metaphor brings connotations of boomtown economics
based on data �owing from a source to a purchasing destination. Indeed, most of the
discussions of such data emphasize the �nancial returns and the importance of data
acquisition. As one CTO has put it: ‘Even if I don’t know yet how I’ll use that data,
I want it because I can store it so cheaply. My data science team might �nd a use for
it.’ (Bertolucci 2014). The economics of data appear to be driving an explosion in
surveillance undertaken by those large organizations with the reach and wherewithal
to gather the most data. From this point of view, one could imagine a ‘smart city’ as a
locus for the creation of new �nancial value for some favored few of its constituents.
Given this, the city can be seen as a site of increasing surveillance—although, often,
for no reason other than to enable a private entity to collect additional data for itself
as it provides municipal services.

In contrast to this private acquisition-focused approach to ‘The New Oil’ is the
Open Data philosophy, where data has no private owner and is made available to
any and all. McKinsey Global Institute (Manyinka et al.2013) argues that opening
data up to broader sharing and use could generate $3–5 trillion in economic value
over the coming decade. Research suggests that these open approaches to data offer a
variety of bene�ts. For instance, our own research in the Chileancomunaof Peñalolén

1The quote ‘Data is the new oil’ has most commonly been attributed to marketing professional
Clive Humby in a presentation at the ANA Senior Marketer’s Summit at the Kellogg School of
Management, 2006.
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showed that opening up city government procurement systems led to greater local
participation in contracts, with more equitably distributed economic bene�ts (Kitner
et al.2007). In an entirely different arena, farmers using shared water data were able
to demonstrate their ability to manage a watershed and avoid unwanted government
intervention (Levin and Beckwith2015). In a different arena yet again, Mann et al.
(2002) have argued that ‘sousveillance’ by the populace, eyes on the powerful, would
produce greater government accountability. Thus, freely shared (or open) data can
have many positive effects.

For all of open data’s potential bene�ts, it is itself also a problematic construct,
requiring us to ask such questions as who bene�ts and who might be harmed by the
unselective sharing of data. Raman and Benjamin (2011), for instance, document
what happened when Bangalore, India, put property ownership data online in the
hopes of providing greater transparency and ef�ciency in property records. This
inadvertently created a situation where those with the technical means and education
were able to identify and effectively seize property that had problematic records. This
enabled wealthier, more educated citizens to effectively steal land from citizens with
less education, less technology access, or more tenuous legal claims on the property.
Similarly, this chapter will address a smart city application focused on urban �ooding.
From one perspective, the open sharing of such data helped residents identify the
source of the problem and organize for collective action. From another perspective,
this community discovered that open �ood data could, perhaps undeservedly, put
some homeowners at risk of seeing property values suddenly and steeply decline.

In addition to these issues about who should share data and the potential impact
on monetary value, there is also non-monetary value associated with data. Common
models for dealing with smart city data do not seem to appreciate possible non-
monetary values of data for the community (e.g., social value). This lack of awareness
creates a sword that cuts two ways. On the one hand, the acquisitive private ownership
model seems to see data only as material for ephemeral monetary transactions that
have no history or future (Gudeman2001). To this way of thinking, there are no
relationships among people with which to be concerned. The community, to whom the
data may refer, will have been forgotten. On the other hand, proponents of open data,
in their rush to shed light on every aspect of a community, forget that communities
consist of relationships and have boundaries. These relationships and boundaries
help the community to cohere but are also vulnerable to forces from outside the
community. We will see that sharing data can be detrimental to those relationships.
Because of these issues, smart cities need more nuanced ways to think about data.

1.2 Thinking About the Flow of Data

Much of the recent interest in data is due to the fact that data has monetary value, but
the value under discussion will accrue only if data �ows. As we’ve noted, data can
have both positive and negative values as it �ows from one constituency to another.
Given that data �ow can create new value and can increase or decrease existing
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values, we must ask: What data governance policies will best serve the citizens of a
smart city?

Data doesn’t �ow by itself. It is pushed and pulled between different constituencies
with their own goals and desires. Policies for data access and use create affordances
that allow for these changes in value. Facilitations and constraints are placed on data
�ows, and these can determine the ways in which people can hack the city. Since it
is the city’s policies that create these affordances, they also must ask: How will these
policies make our future cities ‘hackable’ in ways that citizens and communities
desire?

In our thinking about how to construct a data governance policy for the people,
we build on three conceptual frameworks:the commons, datasheds, andcontextual
integrity.These each inform our thinking about how smart city datashould�ow. The
commons are community resources meant to be freely used by those in the community
(in this discussion, that resource will be data). ‘Datashed’ is our term for all of
the constituencies among whom some collection of data �ows. Finally, ‘contextual
integrity’ is a privacy framework (Nissenbaum2004) that argues, in part, that people’s
expectations of information �ow and use within a given context will determine their
perception of privacy violations. Citizens’ perceptions of privacy requirements for
community data can be used to establish better policies (and regulations) for who
should be able to use the data and for what.

1.2.1 The Commons

The commons is a well-known concept having to do with resources that are shared by
members of a community: ‘common pool resources.’ Work regarding the commons
(e.g., Ostrom1990) is important to consider, especially because recent years have
seen a very reasonable push to make civic data ‘open.’2

Open data has often been said to establish a ‘data commons’ (e.g., Grossman
et al.2016). Commons resources are considered public goods, meaning that they are
accessible to the public, and alsorivalrous, meaning that their use by one precludes
their use by another. Rivalrous phenomena are contentious because of the potential
diminution of the value of the resource for later users. As an example, the grass in a
shared grazing land: If one person’s cattle eat all the forage, there will be none left
for the cattle of others. Because of the rivalrous nature of common pool resources,
they need to be protected from overuse. A key focus of Ostrom’s studies of the
commons is how non-market mechanisms are used by communities (and not a remote
government or local gentry) to enact stewardship and to ensure sustainability of such

2Two examples: (1) By Executive Order, the US government (“Making Open and Machine Readable
the New Default”,2013) has mandated that ‘Government information shall be managed as an asset
throughout its life cycle to promote interoperability and openness, and, wherever possible and legally
permissible, to ensure that data are released to the public in ways that make the data easy to �nd,
accessible, and usable.’ (2) Open data is described by UK-based Open Knowledge International:
‘Open data and content can befreely used, modiÞed, and sharedby anyone for any purpose’
(emphasis in original).
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resources (1990). Research into stewardship has established the deep intermingling
of resource management and the community’s social and cultural practices (Netting
1981; McKay and Acheson1990).

One of the conceptual challenges of considering open data as a commons issue
arises from the fact that the notion of data ‘ownership’ is fraught.3 Consider that
data is often created at points of interaction among multiple parties—at the point of
purchase, for instance, involving a buyer, a vendor, and a credit card company, all
of whom may feel some entitlement to transaction data. All three are actors in the
sales event. Clearly each of these actors has the potential to claim ownership. Data,
therefore, often has ownership claims distributed across a number of parties. Dealing
with these claims is one of the roles of a smart city.

Dataaboutthe commons increases this challenge. Should a private party be able
to exclude community members from seeing data that the private party has collected
about a community resource? For a negative example, consider whether a London
cabbie (or London Taxi and Private Hire, which oversees the test for ‘The Knowledge’
of the arcane London street map) should be allowed to stop people from using GPS-
enabled mobiles with maps because cabbies have traditionally been associated with
The Knowledge. This kind of restriction is certainly not in the service of greater
London (or anyone aside from cabbies) and wouldn’t be likely to �nd much support,
legal or otherwise. Maps of public thoroughfares can be owned but not the right to
map. We might ask whether a private party could withhold from public view any
data about ‘public’ resources. Consider, for example, privately collected data related
to a grazing ground or even weather data. Should private companies be allowed to
collect such data and keep it private? Examples from our �eldwork (reviewed below)
suggest that the answer is not so simple.

In addition, questions about the rivalrous nature of information resources them-
selves raise another dif�culty. In some ways, it is compelling to �nd a conceptual
dif�culty considering open data as a commons issue. Digital data can be copied
endlessly with no diminution to the original in physical terms. Unlike most material
goods, data and information are often considered non-rival goods—their access or
use by one party does not preclude access or use by others (Benkler2004).4 We
believe that, in rivalry, the value of the resource is key. While it can be argued that
data copies easily without changing the ability to physically access that same data
for another user, access and monetization of the data do not exhaust the values that a
piece of information might have. In fact, information (the stuff of open data) has been
argued by Aragon (2011, discussed below) to have at least three forms of value—e-
conomic, sociological, and identity. The diminution ofany of these values due to
circulation, then, demonstrates that information resources are potentially rivalrous.
Stewardship of the data itself, to which we shall now turn, is how communities can
preserve those values.

3Indeed, Bezaitis and Anderson (2011) argue that, in the context of so many new information
technologies, the very concept of ownership is in a state of �ux.
4See Benkler’s (2004) exegesis of non-market production of digital information and the results of
the placement of that information into the commons.
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information) allows us to see that it is not just the information but also shared beliefs
about that information that de�ne the practices of data governance.

Aragon compared two communities that manufacture textile goods and the differ-
ent ways that they handled information about how these goods were produced. One
employed a ‘circulation’ strategy in which they were happy to have outsiders gain
access to the knowledge of the methods that they use to produce the goods. Another
employed a ‘sequestration’ strategy where they tried to keep production methods a
secret outside of their group. Their choice of strategy depended upon what type of
value people were trying to steward. In the �rst case, the community felt that if their
knowledge was kept alive, that would keep their culture (and community) alive so
they chose circulation. The second community feared that if outsiders shared the
knowledge of how they produce their goods, then the outsiders could steal their rela-
tionships with customers and their community would be diminished, so they chose
sequestration. These contrasting strategies for stewardship—circulation and seques-
tration—are valuable concepts to use when we think about how a community wants
to share data. It is worth noting that what is called ‘circulation’ here is the typical
notion of open data. Sequestration, though, does allow for some data �ow, but the
�ow is limited only to those inside a de�ned community.5

1.2.2 Datasheds

As described by Ostrom, a key element of successful management of a commons is a
clear sense of physical boundaries. In talking about data circulation, one must address
the boundaries within which data circulates. This is what Levin and Beckwith (2015)
called a ‘datashed.’ Just as a watershed helps hydrologists think about water, looking
at the circulation of data—its datashed—helps us to think about civic data. Because
information shifts in value as it �ows, observing the sites to which data �ows tells
us about how value may be assigned, who collects the data, and also tells us more
about what those people care about.

Levin and Beckwith (2015) examined a community where a recent initiative had
sought to use ‘Internet of Things’ (IoT) technologies to instrument a wide variety of
industries and sectors. The data generated by these technologies was meant to �ow
not only between various constituencies with a history of interaction (e.g., among
local farmers and the truckers who move their crops) but also to bring in new players
who may have an interest in the data (e.g., investors in commodity futures or the banks
that loan money to farms). That is, data would not just be used by the collectors and
those with whom they collaborate to bring a product to market; the data would also
be used by people within the same or adjacent industries and even people interested

5Not collecting data at all is a strategy, too. Some Native American communities do not collect
or map the sacred sites for tribal members and, as a consequence, the tribes cannot share such
information with those who would seek to develop the lands. What’s important to note here is that
communities make decisions about data �ow. Communities act (either as a collection of individuals
or in concert) as the owners of the data.
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in the data for purposes entirely distinct from the original intent. The datashed would
include all of these people.

Levin and Beckwith called the value of data as it circulated outside the initial
site or original intent ‘circulatory value.’6 Circulatory value has implications both
for ‘sheltering’ and ‘sharing’ approaches. Positive circulatory value (for sharing)
will depend upon the existence of an alternative constituency which may or may not
have a common interest. Data only have value when their use or restrictions on use
help someone achieve a goal. Once we understand this, it becomes easier to see why
people often have concerns about downstream recipients of data, especially when
that other’s goals are incommensurate with their own. This is where expectations of
privacy come in and why we think it’s important to consider contextual integrity.

1.2.3 Contextual Integrity

Contextual integrity is the privacy framework that we used to think about the role of
communities in data governance decisions. Contextual integrity (or Privacy in Con-
text) (Nissenbaum2004) provides a structure for addressing issues around steward-
ship by allowing people’s expectations of privacy to shape the rules for information
�ow. Contextual integrity establishes a framework for the problematic challenge of
ensuring privacy in a society where new information technologies enable an ever-
increasing sphere of public surveillance. Contextual integrity uses a concept quite
like datasheds called ‘contextual boundaries.’7 Individuals de�ne these contextual
boundaries to contain the entities to which they believe their personal information
might reasonably �ow. The boundaries exclude entities to which the data should not
�ow. Through contextual integrity, we are able to identify a number of lenses through
which to consider the ‘sharing’ or ‘sheltering’ of civic data. Within the framework of
contextual integrity, Nissenbaum talks about three roles that people might �ll with
respect to shared personal information: information receiver (the person to whom
data is transferred), the information sender (the agent acting to transfer the data, to
cause it to �ow), and the subject (the entity whom the data is ‘about’).

Nissenbaum’s work has been primarily applied to issues of personal data and pri-
vacy, but it is also a useful framework for thinking about the circulation of civic data.
Speci�cally, combining the concept of contextual integrity with an understanding
of civic data as a common pool resource, we can ask how community members, in
addition to municipal governments or other large institutions, might contribute to and
interact with data and information that is deemed valuable by the community. What
facilitations and restrictions on gathering and use need to be applied? How should
�ow be controlled among community, municipality, and state? What about private

6This circulatory value, when considered in the context of Aragon’s work, could be the value of
having one’s culture survive.
7Datasheds focus on the places where data �ow. There is no sense in which the goals or values of
constituencies are re�ected. Contextual boundaries, however, do address goals and re�ect desires
with respect to data �ow.
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enterprise? It also raises questions such as what are the settings in which data might
be appropriately gathered, who might legitimately lay claim to such data, and under
what circumstances might it be circulated?

Before getting to our case study, we should review the three areas we believe are
important for thinking about them. We have reviewed work on the commons showing
how local governance can lead to sustainable resources. We talked about data �ow
and how various constituencies may interact with a set of data within what we are
calling a datashed. Finally, we explored how rules for �ow might be constructed so
as to preserve contextual integrity—privacy.

We will now turn to a focused case study to help us understand data governance for
a smart city. In addition to highlighting the importance of situatedness, the example
below demonstrates the ways in which data or information can bring together oppos-
ing constituencies. In this particular case, it happened that some of those brought
together by the data were somewhat unwelcome by others. In addition, and as a
consequence of those unwelcome others, this example also provides a clear example
of where a community wants to withhold data about the commons from others. It is
our contention that the problems occurred because the interpretations of the data by
remote users of the data were at odds with the understanding of the data shared by
local community members, whose situated knowledge provided a different under-
standing.

2 Case Study: Watersheds and Datasheds

This case study concerns a US suburban town that had recently developed a signi�cant
problem with �ooding. We worked with residents over a two-year period where we
also spent time with government agencies that were undertaking activities in the
community. We also worked closely with an advocacy group that was trying to
in�uence policy and funding in the community.

We spent considerable time with one woman, in particular, who had lived in her
house for over 25 years. In more recent years, her home had �ooded over ten times.
She was initially told by local government of�cials that there was no change in
�ooding within the community and this was a problem that was hers alone. Based on
the fact that she lived hundreds of meters from the stream that was �ooding and that
a lake regularly formed in the backyards of all the people on her block, she knew this
was not her problem alone. She described for us how she set about trying to get her
neighbors involved in �nding a solution. She canvassed the neighborhood and found
others, like her, who were suffering property damage from an increasing number of
�oods. She enlisted these others to help the community understand more about the
new �oods. The group decided to create a map of each �ooding event. With their
mapped data, they were able to demonstrate that there was a signi�cant �ooding
problem across their community and again asked the local government for help.

Even after collecting the data and sharing it with town of�cials, she and her
neighbors were told that there was nothing that this group or even the town could
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but the accusation was now out there. Interestingly, after this meeting, whenever
there was a heavy rain, the group would go and check the retention pond, and it
was always full. More interestingly, the �ooding also abated. It would seem that the
residents were right. Despite their lack of hydrology credentials, they were able to
use their awareness of local conditions to collect relevant data and interpret this data
in a manner unavailable to their credentialed but remote partners.

The story is not yet over. This community next faced a new problem. Recall
that FEMA maps did not have this community as a �oodplain. Across the USA,
FEMA is in the process of redrawing the �ood maps that it uses to assign risk to
communities. Existing maps are inaccurate and insuf�cient, but it is expensive to
collect new data. To what extent should the data that was collected to argue for
these successful mitigation strategies be used to characterize the �ooding potential
of the community? Recall that �ooding in this community was felt to be a function
of upstream mismanagement, a problem that has been recti�ed. The homes are not
�ooding as they were. What FEMA would like to do is to use the data collected by
this community to determine the level of risk to assign. Obviously, if they use that
data without considering that potential causal factors have been addressed, they will
determine that a large number of people need to carry �ood insurance. This insurance
could add about 20% to the average monthly mortgage payment and potentially
reduce the value of homes. Community members feel that this is unfair as the data
had been used to �x the problem, and they decided that they were no longer willing
to share data with the federal government. That is, they developed a sequestration
strategy.

2.1 Circulation and Sequestration

While free circulation—that is, open data—is a popular option for data from the
smart city, sometimes data may be better suited for a ‘commons-like’ treatment. A
more suitable option may be free use within the community, but sequestration of that
data with respect to some parties or for some uses outside the community. With this
in mind, we address sequestration with respect to data about the commons.

We might ask �rst, what are the boundaries of the commons? The datashed, water-
shed, and jurisdictional boundaries can all be dissimilar. That is, the boundaries of one
may not be the boundaries of another. The �rst data �ow option to occur to a commu-
nity might be to allow data to circulate freely to enable openness and accountability.
However, expectations around data �ows are important to understand. Contextual
integrity tells us that we should be especially concerned with the expectations of
those whom the data is about. We believe that the ‘subjects’ of commons data are
community residents, those locals charged with stewardship of the physical resources
of the commons. This militates against the notion that all potential constituencies
of the datashed should have equivalent access to the data or equivalent power in
determining data �ows.
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One point to consider here is that the datashed is sometimes not the same as
the resource boundaries because the resource may be controlled by actors who are
outside that boundary. Frequently, elements of jurisdiction or control over a resource
are a function of distant parties, and in these cases, data sometimes must be shared
with these distant participants. The datashed, then, cannot be constrained to the
entities within the boundaries of the resource. When distant authorities regulate
local resources, they may use locally collected data as a tool. What we show here is
a case where the locals who collect the data want to sequester the data from some
distant authorities who are desirous of regulation.

As noted, open data circulation can be quite bene�cial. However, it is also the
case that sometimes people do not want speci�c data to circulate freely or to share
that data with speci�c others. For example, misleading data that is consistent with
frequent �ooding or even the risk of �ooding can be used to mandate that home
owners carry signi�cant �ood insurance which can impact the value of a home. It
might come as no surprise that some people are hesitant to share information. They
don’t want open data—maybe justslightly ajar data. Some people might argue that
anything less than full disclosure of this information is dishonest. What if the data
being shared would easily invite inferences that are incorrect?

The costs associated with sharing are a consideration for people in the community.
Even before the time that the upstream problem had been addressed, let alone FEMA
threatening to reduce the value of their homes, one community member told us that
some ‘people are always afraid that it’s going to be “information means punishment”.’
It is not that they do not wish the problem solved, they are simply afraid that they
will ultimately not bene�t from data sharing.

Sequestration does not mean that there can be no sharing at all. These people
were happy to share their data with those involved in mitigation. The sequestration
that they argued for would restrict the parties among whom the data would circulate
and the purposes to which the data could be put. This request is not out of line with
how we would expect stewardship to come into play around data that a community
has willingly collected. It hardly needs to be said that an unwillingness to participate
in sharing is quite problematic from the perspective of open data. If people do not
participate, there will be no data to make open.

2.1.1 Outstanding Problems

Community-led circulation and sequestration decisions may not work to support
every individual. Consider a person who wants to opt out of the �ood information
system because they do not ever want to share their �ooding status with anyone. What
if they are right in the middle of �ood zone? A system using local topography and the
presence of water in some locations could clearly implicate their property as one that
would be inundated before a neighbor’s (higher) property. How can such a person
opt out? It really is not an option. Inferences can be drawn from a neighbor’s data.
With open civic data, there may be no way to truly implement an individual ‘right
to be forgotten’ since the inferences across the commons are made irrespective of
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the individuals. Yet, properties associated with individuals may be easily identi�ed.
Figuring out governance issues such as how to protect or whether to protect data in
such a system will be important.

One of the issues with civic data is that, by providing transparency, this data can
support accountability. That was certainly the case in Peñalolén where community
residents were �nally able to pro�t from municipal procurement (Kitner et al.2007). It
was easier to see when money was being spent and whether favoritism was involved in
vendor decisions. Accountability, in fact, is often held up as one of the most important
outcomes following from open data. However, one person’s accountability can be
another’s control. By making visible the results of one’s actions, this could invite
inferences about activities or states that one might prefer not to imply. Sensors cannot
show that reasonable decisions have been made for reasons outside the view of the
sensors. If interpretation of data requires contextualization that is not available to all
data users, how is that accountability?

Another issue with open city data is something that we have seen widely through-
out the IoT developer world. Many denizens of the datashed are not capable of
managing the data science to produce answers to the questions they would ask. Oth-
ers may be vulnerable to exploitation by tech elites as we saw earlier in the Bangalore
example (Raman and Benjamin2011). This lack of data science expertise means that
some people will not know how to meet their needs relative to the circulating data.
This does not mean that they will not be part of the datashed. In fact, people may
not have an option; the data may implicate them in any case. What this lack of data
literacy means is that some people will need to enroll others in the datashed who will
educate, represent, or collaborate with them.

3 Discussion and Summary

As we think about hacking a smart city, it is wise to think about what a smart city
does. At smart cities’ core is the creation and use of data for new services. Many
proponents of smart cities encourage the idea that this data should be made open to
support a new economy. The main argument of this chapter is that smart cities have a
choice of what to do with their data; information resources can be open and available
to all or they can be understood and managed as a commons. There are signi�cant
differences between these two options. On the one hand, open data is typically free
to all with no owner controlling the �ow of data. On the other hand, a data commons,
as is true for all commons, should be about resources held in common by a group.
A data commons effectively asserts group ownership of the information resources.
This data would, of course, be collected and distributed to bene�t that group.

Rivalry, Stewardship, and the Commons. We argued that the shifts in value
that follow from data �ow allow us to conceive of information as rivalrous and,
thereby, characteristic of what stewardship of the commons is meant to manage. The
changes in value we’ve referred to have to do with value being created or destroyed
as data �ow from one constituency to another. If value for the �rst constituency can
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Among each of the potential constituencies, just one can make the �nal decision
as to which values must be preserved and which �ows must be forbidden. Whose
values are most signi�cant? We know from the work in contextual integrity that when
data isabout someone, expectations of privacy are most signi�cant. Perhaps, then,
the question should be ‘who are the data about’? In many ways, the data could only
be ‘about’ a community that knows how the data relates to the measured phenomena,
people who know how to interpret the data as it relates to the local resource.

Data is ‘about’ locals, since they are best able to understand the data and its
meaning. Some potentially impactful interpretations of data actually require situated
knowledge, the requirement for which impairs the distant communities’ interpreta-
tion of local data. In our �eldwork, for example, the implications of circulating data
(without situated knowledge) could be seen as negative and unfair.

We have tried to show that typical ‘smart city’ data—data about the com-
mons—may require restrictions on data �ow. As we’ve seen, openness of data
may not always be the best thing for a community nor what a community
might choose for itself. Circulation and sequestration are data stewardship strate-
gies that need to be considered with smart city data. Whatever strategy is cho-
sen, processes need to be put in place for decision-making that are conso-
nant with community desires. Then the stewardship of information resources
can help people to work together. This is one way that communities can
cohere.

Smart cities can be a locus for the creation of new value for those within the city.
They can also be the locus of serious breaches of trust where information can be
shared to provide value to others while it simultaneously harms city residents. As a
bulwark against this, we believe that a city should manage its data as a commons. To
do so means trying to understand potential data �ows and the values of the communi-
ties within the city, while also being respectful to rightful claims of ‘ownership’ and
rules of stewardship. If cities do this, they can expect that the citizens of the smart
city will be better served by the smart city itself and will be more strongly invested
in its success.
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Part IV
Theorizing the Hackable City



Hacking, Making, and Prototyping
for Social Change

Ingrid Mulder and Péter Kun

Abstract Even though emerging city-makers are increasingly organized to trigger
social changes, it is still hard to apprehend their real power to transform space and the
way we live together. In this chapter, we explore how designerly approaches, such as
hacking, making, and prototyping, can empower emerging city-makers to trigger a
broader change and transformation process. It can be concluded that hackable city-
making can make a difference when combining top-down public management with
bottom-up social innovation. A patchable plug-in platform might enable emerging
city-makers to create value for the city and for society. However, it asks for new ways
of participatory governance that enable these emerging, heterogeneous city-makers
to participate actively in exploring the collaborative envisioned potential and to have
constructive dialogues aiming for transformational change for the common good.

Keywords City-making· Urban interaction design· Societal challenges
Systemic change

1 Introduction

Every day, new individuals, new creative communities, and new collaborative net-
works get organized to ‘reclaim’ public space, spatially, physically, and politically.
Even though they intend to trigger substantial changes, it is still hard to apprehend
their real power to transform space and the way we live together. At the same time,
mundane cities are being laced with sensors and mobile technologies that are gener-
ating a myriad of opportunities for developing smart solutions and generating new
directions for social innovation. When these emergent technologiesgo urbanand
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become embedded into our everyday lived environments, these technologies have
the potential to transform our public spaces, and more importantly how we live and
interact together. In the cities of the future, a digital landscape overlays our physical
world. Differently put, computing is not just with us; it surrounds us, and it uses
the context of our environment to empower us in more natural, yet powerful ways
(Urban IxD Manifesto2014). Urban interaction design is a forming �eld that explores
new methodologies for new ways of city-making elaborating upon the fact that the
‘making of the city’ is no longer the sole concern of urban planners (Brynskov et al.
2014). No longer do their methodologies, expertise, and theories suf�ce to address
the increasing complexity cities face. That is why designers of all sorts, IT special-
ists, urban anthropologists, philosophers, HCI researchers, artists, and sociologists
are increasingly teaming up in coalitions that up to a few years ago were unthinkable
to come up with (Brynskov et al.2014).

Although promising, these opportunities also contribute to an increasing complex-
ity in city-making. In the current work, we view this increasing complexity in city-
making as a collaborative design challenge and explore how designerly approaches
and co-creative activities, such as hacking, making, and prototyping may bring
city-making activities further than grassroots activities and generalized smart city
‘visions’, aiming to trigger a broader change and transformation process. In our
view of city-making, smart solutions only work when they �t in with as well as arise
from the everyday settings people live in.

In other words, traditional city-makers need to collaborate with grassroots’ ini-
tiatives and other active citizens in changing city lives and living conditions. More
speci�cally, we explore how the core mechanisms behind hacking, making, and
prototyping intertwine, and next, we discuss how this triad can enable emerging
city-makers to positively in�uence urban interaction design projects for systemic
change.

2 City as a Platform

As the physical and digital aspects of a city started to interfuse and the stakeholders
that create value for the city became multi-faceted, the city itself has become a
patchable plug-in platform: a platform for city hacking. Platform thinking addresses
the interplay of data, technology, and community. In keeping with the ‘Hackable City’
metaphor (de Waal et al.2017), this interplay resembles the commercial platform of
Github: a platform to connect individuals, organizations, and open-source projects
to better software projects together. The city as a platform connects its citizens with
its decision-makers and local projects, enabling all the stakeholders to combine top-
down planning and bottom-up participation in patches to better their city.

On the city as a platform lays interaction design’s stretch towards the urban scale,
which also rede�nes how the fuzzy front-end of the design process is conducted:
citizens navigating in a rich urban context, in order to improve life quality in their
proximity, working with democratized technology within their reach. Aiming to get
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Fig. 1 Hacking, making, and prototyping in relation to each other

a more nuanced understanding of the city as a design platform, we elaborate upon the
concepts hacking, making, and prototyping while entering the cityscape. In the next
sections, we discuss these concepts, which hold several different connotations, and
make them operational for hackable city-making, using an urban interaction design
perspective and take stock of its roots in arts, technology, and activism (Fig.1).

2.1 Hacking

Hacking is an ambiguous term with multiple, competing meanings in contemporary
culture. Firstly, in its original meaning, hacking refers to the ‘hacker culture’ of
software and hardware tinkerers coming from MIT and then Silicon Valley (Levy
2001). The notion that Levy calls ‘true hacking’ is based on the hacker ethic, with
core principles, such as sharing, openness, and world improvement. These principles
are referring to a general constructive behaviour. Secondly, another contemporary
meaning of a hacker is associated with criminality, a person that exploits computer
security systems. This notion carries negative sentiment and describes destructive
behaviour that is almost the opposite of the ‘true hacking’ idea. Thirdly, a modern pop
culture connotation of hacking is lifehacking. Lifehacking was coined by technology
writer Danny O’Brien (Thompson2005), referring to productivity and ef�ciency
shortcuts, skills, and tricks for daily life. Such shortcuts and tricks as a hack follows
the description of a kludge—a historical computer jargon term from the 1960s—as
described by Koopman and Hoffman (2003: 73):

A �x that is awkward or clumsy but is at least temporarily effective or An overall design that
is of questionable elegance or downright ugly.

Expanding this de�nition from decades ago, today the previous contemporary con-
notations of hacking carry a re�ned understanding of what a hack is: an exploratory,
creative way of overcoming limitations of a system. How this takes shape is often
by modifying or repurposing a certain knowledge, technique, or technology for a
new use. Moreover, this repurposing also leads to a hacker attitude ‘because we can’,
trying out if a technique works in another context. An iconic example of this thinking
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2.2 Making

With the third industrial revolution (Rifkin2008), manufacturing has been expected
to shift towards a democratized and decentralized, distributed ecosystem, enabling
the masses to realize bespoke products with modern technology, such as 3D print-
ers, accessible electronic prototyping kits, or a blossoming open-source culture on
the Internet. Pioneer activists leading this movement, the makers, initiated physical
spaces all around the globe. Fablabs, Hackerspaces, and Makerspaces are appearing,
providing a physical shop as well as a meeting point for like-minded people, who
come together to work on their own Do-It-Yourself (DIY) projects, but also to collab-
orate with other makers, exchanging expertise or share knowledge. The knowledge
and expertise sharing aspect of making makes it also intertwined with education
all over the world, as illustrated by Mostert-van der Sar and her colleagues (2013).
Educational institutions are increasingly hosting Fablabs and other fabrication work-
shops become available for the masses. Such connections to education provide a safe
environment to test and experiment. When people visit a Fablab or a Makerspace,
they are not expected to know how equipment, tools, and devices work; they go there
to learn. Furthermore, specialized working tools are not available in every household,
and it is hard to justify having, e.g. a soldering station or a 3D printer at home if
you have never tried it beforehand. These physical spaces where making can take
place are democratizing who has access to realizing various hobbies or professional
projects.

Besides providing spaces for making, a vast number of tools are getting available
for people that are not very tech-savvy or trained. The focus is not anymore on creating
tools for experts, but to serve a broader user base including complete beginners and
interested amateurs. Makers have been successful in attracting children to code, 3D
print, or build in Minecraft, and this success generates demand for better end-user
tools that are not overcomplicated and has the right constraints and trade-offs to
still remain usable and productive after a little-learning curve. For urban interaction
design this is important, because in the urban context design often happens by citizens
that are not necessarily trained in design.

To leverage making in cities, the fabrication communities are essential to provide
places where lead users of a city (i.e. citizens) can gather to realize technological
projects that better the living in the city. In this way, making enables citizens to
create bespoke solutions (patchable plug-ins) for their city; when the citizen needs
are addressed by citizen-designed solutions, that is a major shift from the dominant
concept of urban services being provided by the government, more often than not
resulting in services that are far from how reality works. In all complexities in urban
space, making democratizes the creation of bespoke solutions by providing infras-
tructure and knowledge and skills for the urban interaction designer. In the future,
this could be further ampli�ed by the maker community and its sharing practices
on the Internet; when people upload their local bespoke products, services for peer-
production sites, such as Instructables.com. The local bespoke solutions could live
a global life, getting adapted to different circumstances.
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2.3 Prototyping

In the past decades, the techniques and methods previously characterized with the
design-related professions (e.g. industrial design, architecture) have started to �nd
their use for a broader audience. Design thinking (Brown2008) has gained popu-
larity in the business world illustrating this trend of innovation and new ways of
management. Living labs have grown in popularity in the past years to stimulate
open, collaborative and bottom-up models of innovation where citizens are at the
centre of the innovation process. A living lab can be de�ned as:

an experiential environment where users are immersed in a creative social space for designing
and experiencing their own future. Policy makers and citizens can use living labs to design,
explore, experience, and re�ne new policies and regulations in real-life scenarios before they
are implemented. (McPhee et al.2012: 3–4)

Where the origin of living labs started from the industry’s or city management’s
drive for regional innovation, today’s city laboratories are often initiated by emerging
city-makers. Even though co-creative partnerships that join forces in developing new
product and services are keys in both ‘prototyping’ initiatives (Mulder2014, 2015).
In the meanwhile, designers have been rede�ning design towards complex systems
and tackling complex societal problems (Sanders and Stappers2014). In our view,
these trends illustrate that the designers’ toolbox of techniques, methods, and ways
of operating has the potential for cutting through the urban complexities as well.

A key aspect of problem solving (in design) is the use of prototypes. Prototypes
can be all kind of artefacts, as long as they enable the different stakeholders to col-
laboratively explore alternatives and to articulate their different viewpoints. In this
view, prototyping is a way of communication between different parties. We consider
communicating via prototypes as a process where iterations happen throughout the
discussion, evolving the prototypes in a trial-and-error manner towards �nding the
optimal design solution (Buxton2010). Out of their context, early prototypes can
easily be seen asquick hacks, and making often enables quick prototypes. In urban
interaction design, prototypes are often design interventions, with the leading princi-
ple to engage the public in the conversation about the possible future. The powerful
aspect of iterative development is to keep the tangible solutions close to its users, and
continuously adapt the feedback in the following prototypes. These are the important
aspects to abandon the principle to aim for over-polished solutions that are never-
ready. Like this, people can dare to envision futures with bolder ideas, iterating their
way towards one prototype a time.

A manifestation of prototyping and design for solving urban or societal matters
is the emergence of different design jams and hackathons—pressure cooker events
that are targeted at establishing active local communities, while teaching design
techniques to interested people. These types of events enrich the spectrum of the
physical places connected tomakingand encouraging thehacker attitudeto innovate
solving complex problems by applying cheeky or clever thinking in repurposing of
previous knowledge or techniques on new problem areas. The time frame a pressure
cooker event enables is short, so people should not think too much about an approach,
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just do it and see what happens. This set-up is interventional and based on weekend-
long get-togethers, consequently the outcomes might not be sustainable. However,
on personal and community levels, such an approach is a boost to probe ideas, get
stakeholders together, and learn new things. This transition is doing the groundwork
for sustainable change for projects that has bigger potentials.

3 Hackable City-Making: Towards Systemic Change

Seeing the city as a platform that welcomes bottom-up social innovation and allows
for hackable city-making opens the path towards system change. In keeping with
Suchman et al. (2002) as well as Junginger (2008), we use prototyping as an insight-
giving tool enabling society to change. Considering the complete spectrum from an
idea to actual change in society, the role of hacking, making, and prototyping is
ranging from prompting the idea to the creation of prototypes to communicate the
idea.

We refer to the de�nition of social innovation as elaborated in the report of the
European Policy Advisors (2010) entitled ‘Empowering people, driving change:
Social innovation in the European Union’. Social innovation refers to social demands
that are traditionally not addressed by the market and are not directed towards or
involve vulnerable groups in society. A common case of social innovation is the
care for elderly, which is a ubiquitous problem in the world, and as the world’s
population is ageing, also addresses a growing need. Social innovation is complex
from multiple aspects; the boundaries between ‘social’ and ‘economic’ blur for social
challenges, which are directed towards society as a whole and often involve end-users
(e.g. citizens, who proactively shape things). Further examples in cities for social
innovation may be increasing social cohesion, creating sustainable living, supporting
the ageing society, etc. However, in order to reshape society in the direction of a
participatory arena where people are empowered, learning is central to make policies
more effective. The following three approaches are interdependent and strengthen
each other.

The �rst approach is the foundation for the second which creates the conditions
for the third—an innovation that addresses a social demand (e.g. care of the elderly)
contributes to addressing a societal challenge (ageing society) and, through its process
dimension (e.g. the active engagement of the elderly), it contributes to reshape society
in the direction of participation and empowerment. In the next section, we discuss
how hackable city-making can trigger a broader change and transformation process.

To illustrate the complete life cycle of such a hackable city-making process,
we adopted the six stages of social innovation as de�ned by Murray and his col-
leagues (2010) to address hackable city-making towards systemic change (see Fig.2).
Observing this model from a designerly perspective separates the ‘early stages’ from
the ‘sustaining stages’ of social change. In the following part, we elaborate on this
twofolded framing, to leverage the process of hacking, making, and prototyping for
social change.
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Fig. 2 Hackable city-making in relation to the six stages of social innovation

3.1 Fuzzy Front-End of City-Making

Following the hacking, making, and prototyping practices of doing urban interac-
tion design, the outcomes are most frequently ‘design bursts’ and interventions,
semi-worked out ideas; rarely take on the high-level (transformational) design chal-
lenges of establishing sustainable change. Considering Rittel and Webber’s wicked
problems (1973), we observe an interventional design approach that targets solving
wicked problems without a typical end point:

With wicked problems […], any solution, after being implemented will generate waves of
consequences over an extended – virtually an unbounded – period of time. […] The full
consequences cannot be appraised until the waves of repercussions have completely run out,
and we have no way of tracing all the waves through all the affected lives ahead of time or
within a limited time span. (Rittel and Webber1973: 163)

In an urban context, we call the ‘fuzzy front-end of city-making’ the �rst three
stages of social innovation: [1 Prompts], [2 Proposals], and [3 Prototypes]. The fuzzy
front-end of city-making happens often at pressure cooker events, such as hackathons
or design jams. These events host people from various stakeholder groups, who are all
invited to propose problems [1 Prompts, 2 Proposals], often attend workshops to work
on speci�c problems [1 Prompts] and by DNA of hackathons create prototypes to
communicate the ideas [3 Prototypes]. Reaching the [3 Prototypes] stage is relatively
easy, and there are many tools available from end-user development, co-design, or
making. Co-designing activities during such events (but also student projects, etc.)
can �esh out preliminary/immature ideas for envisioned futures. Turning these ideas
tangible is important for discussing them with the different stakeholders, but also
for ‘thinking through designing’, to really understand the core wicked problems the
idea intends to solve. All these processes have hacking, making, and/or prototyping
at their core.



Hacking, Making, and Prototyping for Social Change 233

As illustrated, this fuzzy front-end stage might take a long while, and the process
might happen in a way that a preliminarily realized idea (e.g. as a prototype) inspired
another project with another set of people, who �gure a different angle to solve
the problem which eventually succeed. This cross-pollination of ideas is a common
characteristic of pressure cooker events, but also a cultural characteristic for social
innovation and cities; cities do not exist in a vacuum, and best practices are there,
out in the wild, to be copied as well as improved elsewhere.

3.2 Co-creative Partnerships

In keeping with Anthony Townsend (2013), we put the smart citizen in a central
position. Interestingly, in a recent public debate, Townsend stressed that although
hackathons are the main form to have citizens involved in demonstrating the potential
of open data and smart cities, there are no best practices that stress the citizens’ voices
that can be scaled and sustained. Most hackathons organized nowadays act as nerd-
meetups and remain stand-alone events. In our co-creative activities, we therefore
deliberately elaborate upon various ways to involve ‘civic hackers’ and stakeholders
representing a quadruple helix (van Waart et al.2015, 2016) as well as upon the
role of these co-creative activities in making them more aware of open data and the
potential value in order to drive social change (Morelli et al.2017). We refer to this
quadruple helix consortium as ‘co-creative partnerships’ (Mulder2014, 2015) and
emphasize the human scale in a shared process of knowledge production in which
they collaboratively envision desired futures (Brodersen et al.2008; Carayannis and
Campbell2012; Mulder2014; van Waart et al.2016). Key to co-creative partnerships
is a dialogical approach (Mulder2014, 2015) while in most hackers’ initiatives an
activist approach is leading, which not necessarily lead to systemic changes that
contribute to the common good.

Similarly, Manzini and Rizzo (2011) have demonstrated how ‘large-scale sustain-
able changes’ could be achieved by participatory design when citizens and designers
work together, co-creative partnerships are a crucial asset to enable the collaborative
activity of prototyping and scale these activities towards participatory city-making
[4 Sustaining, 5 Scaling]. The fuzzy front-end activities can be interpreted as largely
unobtrusive ways of building a common vision among the new city-makers for cre-
ating fertile structures and embedded areas that introduce design knowledge for the
systematic exploration of new ways of city-making [6 System change].

3.3 From Designing for to Making Together

There is a plethora of promising cases and best practices that illustrates prompts,
proposals, and/or prototypes. There might even be more good, best, and promising
practices that stay unnoticed by the general publics. However, practices that address
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systemic change are hard to �nd. The question why it is so hard to get from the fuzzy
front-end of city-making towards co-creative partnerships making a systemic change
largely remains unanswered. The current debate on social design largely focuses on
what design can do, showing mainly prompts and proposals that are not evidenced
by impact. Similarly, many toolkits have not shown their value in sustained prac-
tice. The outcomes of a workshop to map and collect various strategies for citizens’
engagement and the role of cities held at the Design & the City conference (Ams-
terdam, April 22, 2016) contributed to a great bricolage of designerly approaches
and a vivid discussion on how to scale up interventions and to foster system change;
however, no clear guidelines could be derived (see Kun and Mulder2016). Also,
in a recent policy workshop on ‘Shaping the Future of Digital Social Innovation’ at
the European Commission (June 29, 2016, Brussels), it was also concluded that it
appears hard to sustain and scale these practices (see Mulgan2016).

Of course, cherish and promote small experimentations is a welcome �rst step, but
foremost the need to change designerly perspectives towards more participatory and
systemic perspectives that re�ect on how to activate new forms of collective action
is key. The role of designers in hackable city-making moves towards orchestrators of
the various stakeholders involved and includes ‘designing’ the relationships among
them as well in order to triggering a process of broader change and transformation
(Mulder and Loorbach2016).

4 Discussion and Conclusions

Although promising, it is not straightforward that hacking, making, and prototyping
allow for a systematic exploration of new ways of city-making. It requires a differ-
ent designerly mindset, from an emphasis on the designed object towards strategic
design and the process, such as the role of infrastructuring (Karasti2014). Emerging
contexts for systems perspectives in design are still in its infancy (Jones2016). Both
systems and design �elds have developed largely independent and outside academia,
with hardly any effort in uncovering the hidden links. Design has been largely biased
by its practical materialism and driven by theories of use and human-centredness.
Systems theory has been biased by its abstract nature, and lack of attention to design-
erly ordering and practicality. The main point is to see how hacking, making, and
prototyping can go beyond the smart city visions and address real problems of the
everyday life.

Even if initiatives as Uber and Airbnb might have started as social initiatives, the
corresponding increase in popularity and economic bene�ts seemed to have encour-
aged the use of ‘old economy’ business models that continued dominating the further
path. It is obvious that the current way of operation is far less ‘addressing the com-
mon good’, and that these initiatives no longer function as co-creative partnerships
aiming for new city-making. Differently said, the value is no longer in and for the
city.





236 I. Mulder and P. Kun

References

Ampatzidou, Cristina, Matthijs Bouw, Froukje van de Klundert, Michiel de Lange, and Martijn de
Waal. 2015.The Hackable City: A research manifesto and design toolkit. Amsterdam: Amsterdam
Creative Industries Publishing.

Barber, Benjamin R. 2013.If Mayors ruled the world: dysfunctional nations, rising cities. New
Haven, London: Yale University Press.

Bria, Francesca, Esteve Almirall, Peter Baeck, Harry Halpin, Jon Kingsbury, and Frank Kresin.
2014.Digital social innovation interim report. London: Nesta.

Brodersen, Christina, Christian Dindler, and Ole Sejer Iversen. 2008. Staging imaginative places
for participatory prototyping.Co-Design4 (1): 19–30.

Brown, Tim. 2008. Design thinking.Harvard Business Review84–92.
Bureau of European Policy Advisors. 2010.Empowering people, driving change: Social innovation

in the European Union. Luxembourg: Publications Of�ce of the European Union.
Buxton, Bill. 2010.Sketching user experiences: Getting the design right and the right design.

Burlington Morgan: Kaufmann.
Brynskov, Martin, Juan Carvajal Bermúdez, Manu Fernandez, Henrik Korsgaard, Ingrid Mulder,

Katarzyna Piskorek, Lea Rekow, and Martijn de Waal. 2014.Urban interaction design: Towards
city-making. Amsterdam: Floss Manuals.

Carayannis, Elias G., and David F.J. Campbell. 2012.Mode 3 knowledge production in quadruple
helix innovation systems. New York: Springer.

CHIPS Magazine. 2002. Only the limits of our imagination. Exclusive interview with Rear Adm.
Grace Hopper from Chips Ahoy July 1986.http://www.doncio.navy.mil/chips/ArticleDetails.
aspx?id=3563. Accessed 30 Apr 2017.

de Waal, Martijn, Michiel de Lange, and Matthijs Bouw. 2017.The Hackable City: City-making in
a platform society. Archit.

Jones, Peter. 2016.Proceedings of relating systems thinking and design (RSD5) 2016 symposium.
Systemic Design.https://systemic-design.net/rsd-symposia/rsd5-2016/. Accessed 30 Apr 2017.

Junginger, Sabine. 2008. Product development as a vehicle for organizational change.Design Issues
24 (1): 26–35.

Karasti, Helena. 2014. Infrastructuring in participatory design. InProceedings of PDC’14, the 13th
participatory design conference, 141–150. New York: ACM.

Koopman, Philip, and Robert R. Hoffman. 2003. Work-arounds, make-work, and kludges.IEEE
Intelligent Systems18 (6): 70–75.

Kun, Peter, and Ingrid Mulder. 2016.Prototyping for citizen engagement. Workshop out-
comes, design and the city. http://studiolab.ide.tudelft.nl/studiolab/transitiondesign/�les/2016/
07/prototyping-citizen-engagement-booklet-hq.pdf. Accessed 30 Apr 2017.

Levy, Steven. 2001.Hackers: Heroes of the computer revolution, vol. 4. New York: Penguin Books.
Loorbach, Derk. 2014.To transition! Governance panarchy in the new transformation. Inaugural

address. Erasmus University Rotterdam.
Manzini, Enzio, and Francesca Rizzo. 2011. Small projects/large changes: Participatory design as

an open participated process.CoDesign7 (3–4): 199–215.
McPhee, Chris, Westerlund Mika, and Seppo Leminen. 2012. Editorial: living labs.Technology

Innovation Management Review2 (9): 3–5.
Morelli, Nicola, Ingrid Mulder, Grazia Concilio, Janice S. Pedersen, Tomasz Jaskiewicz, Amalia

De Götzen, and Mark Aguilar. 2017. Open data as a new commons. Empowering citizens to make
meaningful use of a new resource. In:Internet science. INSCI 2017, ed. Ioannis Kompatsiaris
Jonathan Cave, Anna Satsiou, Georg Carle, Antonella Passani, Efstratios Kontopoulos, Sotiris
Diplaris and Donald McMilan, 212–221. Switzerland: Springer International Publishing.

Mostert-van der Sar, Manon, Ingrid Mulder, Leo Remijn, and Peter Troxler. 2013. Fablabs in design
education. InDS 76: Proceedings of E&PDE 2013: International conference on engineering and
product design education, 629–634. Dublin: Dublin University of Technology.

http://www.doncio.navy.mil/chips/ArticleDetails.aspx?id=3563
https://systemic-design.net/rsd-symposia/rsd5-2016/
http://studiolab.ide.tudelft.nl/studiolab/transitiondesign/files/2016/07/prototyping-citizen-engagement-booklet-hq.pdf






Unpacking the Smart City Through
the Lens of the Right to the City:
A Taxonomy as a Way Forward
in Participatory City-Making

Irina Anastasiu

Abstract Henri Lefebvre’s urgent utopia of right to the city to achieve a new form
of urban governance that moves beyond both capitalism and state bureaucracy seems
timely with the increasing critiques of how techno-centric, top-down and corporate-
driven smart cities are ill-equipped to deliver their promised civic, economic and
political bene�ts. The exploration of the smart city through Lefebvre’s lens enables
the reconceptualisation of the emerging notion of participatory city-making as a
translation of the right to the city into practice. This chapter seeks, thus, to further
unpack the concept of participatory city-making and, by linking it to operational
concepts and proposing a taxonomy for the classi�cation of initiatives that shape the
city, clear a path forward towards systemic change.

Keywords Participatory city-making· Right to the city
Participatory action research· Hacker ethic· Civic engagement· Smart city
Human smart city· Urban informatics

1 Introduction

At a time when voices are increasingly raised on how the techno-centric, top-down
smart city vision is �awed and cannot deliver the civic or economic bene�ts promised,
partly also because it is driven by large corporations not attuned to the “messy,
disruptive way people use technology” (Hemment and Townsend2013), revisiting
Lefebvre’s radical concept on the right to the city to achieve a new form of urban
governance that moves beyond both capitalism and the state seems timely.

The exploration of the smart city through Lefebvre’s lens enables the reconceptu-
alisation of the emerging notion of participatory city-making as a translation of the
right to the city into practice. This chapter seeks thus to further unpack the concept of
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participatory city-making and, by linking it to operational concepts and proposing a
taxonomy for the classi�cation of initiatives that shape the city, clear a path forward
towards systemic change.

It �rst presents a critique of the smart city discourse and its evolution towards
embracing people-centricity. Along the way, it highlights key prerequisites for the
emergence of a new sense of ownership of a city where its residents are active agents
of change, before turning to using Lefebvre’s (1996) right to the cityas a key concept
to understand and elaborate on the notion ofparticipatory city-making. Subsequently,
it further unpacks this notion, proposing understanding it as a participatory process
governed by procedural and essential principles, that are also discussed in depth. It
then turns to the more practical requirements and tools that can assist in implement-
ing participatory city-making. Finally, it draws upon previous reviews of relevant
initiatives to propose a taxonomy of participatory city-making initiatives, which not
only allows for a snapshot of the city-making ecosystem and the extraction of best
practices for a way forward, but also for the observation of its evolution over time
and identi�cation of trends and their coherence with Lefebvre’s transformative idea.

2 From Smart City to Human Smart City

In academic literature, one of the earliest usages of the termsmart citydescribes a
city where urban planning and development turns towards technology, innovation
and globalisation (Gibson et al.1992). Coining of the term came about in the context
of the emerging information or knowledge economy and the exploration of the
role of metropolitan areas within it. With predecessors and contemporaries such as
the information city(Hepworth1987), thetechnopolis(Smilor et al.1989) and the
intelligent city(Heng and Low1993), in essence these city concepts revolved around
interactively linking “technology commercialisation with the public and private
sectors to spur economic development and promote technology diversi�cation”
(Smilor et al.1989, p. xiii), where local governments would strategically deploy
the emerging networking and data transmission and storage technologies towards
this goal (Hepworth1987). Singapore has been an early adopter of the technopolis
strategy (Heng and Low1993).

An aspect that has been traditionally neglected in favour of understanding technol-
ogy and policy aspects, despite being crucial, is the topic of people and communities
in smart cities. This includes addressing digital divides, accessibility, participation
and partnership, education and quality of life (Chourabi et al.2012). While designing
smart cities to bene�t people, rather than abstract concepts like economic growth is
a step forward, scholars highlight the missed opportunity of making precisely these
people part of the solution to the challenges faced. People with agency are the “smart”
in the human social or sociable city (Foth et al.2011; Ratti and Townsend2011; de
Lange and de Waal2013; Oliveira and Campolargo2015; Mulder 2014).

Beyond the criticism related to the weakening of privacy protection and evolu-
tion towards total surveillance—thepanoptic city, as Kitchin (2014) puts it, further
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3 The Smart City Through the Lens of Lefebvre’s Right
to the City

In one of the last essays before his death, Lefebvre (2014) criticises the increasingly
technocratic and bureaucratic approaches to shaping the city. He laments the dete-
rioration of social relations, as well as of the urban as conceived and lived social
practice.

The year 2016 has seen signi�cant social and political polarisation. This is a
powerful reminder of those who have been left behind in the frantic competition for
innovation and economic growth. As of 2018, inequality is one of the four most dan-
gerous global risk factors according to the World Economic Forum (2018). Voorheis
et al. (2015) demonstrate how rising inequality increases political polarisation and
leads to rightward shifts in political governance.

The rise of the creative class and the competition to innovate between cities has
led to an urban crisis (Florida2017), a global and regional struggle of the have-
not cities to compete with the ones perpetually attracting wealth and people in a
self-reinforcing loop. What Lefebvre lamented in this essay is arguably exacerbated
in today’s cities, not lastly through their hyperconnected nature, a network of both
people and “things” as part of the Internet of things.

As argued by Hollands (2008) and Kitchin (2014), there is further need to decon-
struct the term smart city towards an understanding that addresses deep-rooted struc-
tural problems with a prospect of systemic change.

The smart city seen through a Lefebvrian lens could serve as a deconstruction
of the smart city, where technology and information is used and produced by its
residents as a tool to exert their right to the city and/or is the product of these
rights having been exercised. This discourse is people-centric, embracing the idea
that citizens hold valuable tacit knowledge about their physical and social space
collected from their lived experiences (Foth and Brynskov2016), legitimising the
right to self-management, a right that is inextricably embedded in the right to the
city (Purcell2014).

Lefebvre’s concept is calling for two fundamental rights: the right toappropriate
urban space and more importantly the right toshape the processof urbanisation
itself (Lefebvre1996; Harvey2008). As part of applying this lens, Purcell (2016)
stresses, it is crucial to understand it in its original, radical form, deeply rooted in
Marxist humanism. Over time, the concept has been dilated to mean “everything and
nothing” (Purcell2014). While Purcell recognises the need of multiple formulations,
he also emphasises that these formulations require speci�city, as well as transparent
political content. The striking contrast that emerges from comparing Purcell’s (2014)
exemplary liberal-democratic interpretation of the right to the city to the compre-
hensive one he situates within Lefebvre’s larger body of work stands testimony to
how strongly contemporary interpretations have drifted away from the most de�ning
pillars of the original concept: self-management and self-organisation under condi-
tions of prioritising use value over exchange value and the rejection of the notion
of property rights (Purcell2014). This implies a restructuring of urban space and
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4 Participatory City-Making as the Right to the City
in Practice

The �rst logical connections between the term “participatory” and city-making
appear to have emerged in 2014 in the Netherlands in the �eld of urban design, with
the similarly new terminology of “collective city-making” as an intermediary (Tan
2014). Tan (2014) discusses citizen participation in the context of self-organising
cities, elaborating on the evolution and nature of towns that had concrete outcomes
with regards to moving towards Lefebvre’s concept: Gulensu in Turkey and the Dutch
town Almere Haven. Further on, she proposes a set of properties of a new method
for self-organising urban processes: multi-agency, open communication, collabora-
tion, simple dynamic rules, incremental evolution, constant learning and a generative
character. Finally, she proposes gaming—structured forms of playing—as a method
for collaborative city-making (Tan2014). A direct continuation of this idea can be
identi�ed together with one of the �rst occurrences of participatory city-making as
a concatenation of the two terms in de Lange’s exploration of the playful smart city
(de Lange2015). While it does create an explicit link between participatory city-
making and the smart citizen, it makes no explicit reference to a particular mode
of governance. In the same year, Mulder calls for a “new paradigm in city-making,
which combines top-down public management with bottom-up social innovation to
reach meaningful design”, which she further distils into participatory city-making
in the context of a sociable smart city (Mulder2015a, b). Thus, these three early
conceptualisations can be placed along a spectrum ranging from self-governance
to multi-purpose and �nally to a progress of negotiating power between the parties
within the existing system and structures.

It may appear of no surprise that participatory city-making emerged within the
urban design �eld, as the precedingparticipatory designis a well-suited point of
departure. It describes a design process and research methodology, grounded inaction
researchthat originated in Scandinavia in the 1970s. It attempts to actively involve all
relevant stakeholders in order to obtain a result that best meets the needs of its users
(Spinuzzi2005; Schuler and Namioka1993). The clear distinction fromuser-centred
designconsists in research and design conductedwith stakeholders, as opposed toon
behalfof them (Iivari2004). Participatory design attempts to tap into the “traditional,
tacit and often invisible” types of knowledge ofknowing by doing(Spinuzzi2005).
In this context, participatory city-making seems a legitimate approach, considering
the “wealth of knowledge, wisdom and experiences collectively and privately held
by each urbanite (Foth and Brynskov2016).

Participatory design is coordinated by a superior entity, such as a researcher, an
institution or a company that guides the process according to its methods (Spinuzzi
2005; Schuler and Namioka1993). This line cannot clearly be drawn for participatory
city-making, as there is no formal answer with regard to coordination yet—mediated
stakeholder negotiation that includes the current bureaucratic structures, as Lefebvre
would call them, or self-organisation?
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oeuvre, as a masterpiece of playful and enjoyable interactions that Lefebvre (1996)
envisions. Similarly, sharing, free access and world improvement are nothing less
than a concrete articulation of prioritising use value over exchange value, and quite
contradictory to notions of capitalism.

Due to the decentralised nature of participatory city-making, the reinforcement
and application of these procedural and essential principles would be the product
of participatory city-making itself. As its contributors join the movement entirely
voluntarily, by conviction that it is the desirable way forward, they implement these
principles within themselves and keep other contributors accountable, while them-
selves being held responsible by others.

5 Tools for Participatory City-Making

With a conceptual framework of participatory city-making at hand, the question
arises of what concrete tools can be used to support it. We can attempt to identify an
initial set by returning to the three prerequisites of a collective ownership of the city
outlined at the beginning—citizen’swillingness, ability andright to act, which are
also fundamental to the translation of Lefebvre’s right to the city into practice.

5.1 The Willingness to Act and the Associative Life

The willingness to act is strongly tied to motivation and its manifestation results
in civic engagement, where the individual, the citizen, is the primary actor. Civic
engagement refers to the attempt to “make a difference in the civic life of our com-
munities and developing the combination of knowledge, skills, values and motiva-
tion to make that difference. It means promoting the quality of life in a community,
through both political and non-political processes” (Ehrlich2000). Notably, it is not
only actions such as being members of a community association, voting or going to
city council meetings that civic engagement consists of, but also educating oneself
on how to best carry out these actions.

This is the arena where technology, particularly digital technologies such as web-
sites, apps, videos, interactive visualisations, digital art installations, media archi-
tecture, photography can be used to raise the profound questions Green�eld (2013)
calls for, implementing de Lange’s (2013) proposal towards technology that is pro-
foundly political and appeals to emotions. Combined with, e.g. social media, these
achieve the technologies of scale-making Dourish (2010) sees as catalysts for social
and political action.
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5.2 The Ability to Act

The ability to act requires a horizon for action. This may involve access to particular
resources, e.g. �nancial resources, material resources or access to city infrastructure,
but also necessary skills, ranging from particular theoretical domain knowledge, to
execution experience, to media literacy and technical af�nity. With regard to skills,
there are two distinct threads that can be identi�ed: the social thread, that encourages
exchange between people, for instance in co-working, hacker or makerspaces; and the
experiential thread, that emphasises learning through immersion and/or immersion
into the subject that is to be learnt, whether it is a concrete technology or a knowledge
domain. Civic engagement or voluntary association becomes then the enabler for both
oneself, as well as for other citizens to become active, as it supports both individual
learning as well as exchange with the community.

5.3 The Right to Act

The right to act is the most dif�cult to achieve component, as it involves a struggle for
power. In the current system, the various power dynamics are manifested through cit-
izen and community engagement, where the degree of participation is decided by the
initiator of the engagement process, usually the power holder, currently represented
by government and increasingly by IT corporations.

Citizen and community engagement mainly refer to initiatives that should be pur-
sued by an institution, e.g. the government, in order to foster collaboration when
addressing issues of public concern. While the �rst focuses on engaging individuals,
the latter targets groups of individuals. Citizen engagement is “based on a two way
interaction, conversation or dialogue. Citizen engagement emphasises the sharing of
power, information, and a mutual respect between government and citizens” (Sheedy
et al.2008). Community engagementis “a planned process with the speci�c purpose
of working with identi�ed groups of people, whether they are connected by geo-
graphic location, special interest, or af�liation or identify to address issues affecting
their well-being […] shifting the focus from the individual to the collective, with the
associated implications for inclusiveness’ (Davies et al.2011).

Citizen and community engagement are conceived as an outreach of inclusion
initiated by the power holder, as opposed to voluntary and self-initiatedcivic engage-
ment. Examined under Lefebvre’s lens, they fundamentally contradict the principles
of voluntary, intentional and motivated participation. However, they serve as valu-
able tools to assess the evolution of the withering of the bureaucracy and technical
monopolies: as participation levels reach the highest rungs, of�cial’s tasks and deci-
sions have been taken over by citizens and further increasing the redundancy of the
state.

Although exposed to criticism, e.g. by Tritter and McCallum (2006), Collins and
Ison (2009), Arnstein’sladder of participation(1969) is still the de facto framework
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Fig. 1 Three dimensions of Wilcox’ framework for participation (left); stances of participation
(right )

to critique, design, implement and evaluate participation in both academia and pol-
icy practice (Collins and Ison2009) and has signi�cantly in�uenced approaches to
governance and policy making, including urban planning (Schroeter2012).

It outlines participation as a constant struggle for power between institutions and
citizens. Similarly, re-works and alternatives, see Connor, Potapchuk or Choguill
(Potapchuk1991; Choguill1996; Connor1988), also look at participation in relation
to governments and, as Collins et al. point out, imply that “meaningful participation
occurs only in relation to the decisions, activities and power of state organizations
or similar authority” (Collins and Ison2009). This subsequently would erroneously
reduce participatory city-making initiatives to being irrelevant—a fundamental con-
tradiction to Lefebvre’s radical ideas around self-management.

Wilcox’ (1994) framework for participation, as shown in Fig.1, is more appro-
priate for participatory city-making as it accommodates for complexity by taking a
more nuanced standing with regard to power. Instead of the topmost stance always
being considered the most desirable outcome, it acknowledges that different people
may aim or �ght for a different level of involvement depending on the purpose to
be achieved. This is clearly embedded through the inclusion of a second dimen-
sion called “stakeholders”, which need to be understood not as representatives of
authority, but rather as the diversity of a Lefebvrian citizenship. Finally, it re�ects
the �uid nature of participatory city-making through the third dimension, “Phase”,
acknowledging that during this process, different levels of participation are claimed,
necessary or desired.

Technology then can be deployed towards various aims. It can be used to reduce
the access barrier, increase the quantity of participation, improve the quality of par-
ticipation as well as the quality of the outcome of participation, and �nally be either
(a part of) the outcome itself or support the crafting of the outcome. For example,
a 3D printer may have been used to generate elements to be incorporated in an
interactive street art installation that raises awareness of a certain societal issue and
was developed as part of a participatory and open process. Using such a participation
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framework more systematically within each individual participatory city-making ini-
tiative, combined with other frameworks, would provide a basis for the wider phase
of planning within the participatory action research cycle.

However, in order to clear the way forward, it is not only necessary to conceptu-
alise the goal and identify the principles and mechanisms of implementation, items
discussed in detail above. It is also necessary to develop a deep understanding of the
status-quo, identify whether the evolution is consistent with fundamental notions of
the right to the city, and extract the best practices of how these mechanisms are used
in order to replicate, reappropriate and amplify them.

6 Identifying the Way Forward Through a Taxonomy

Initiatives that contribute to the city in one way or another are diverse and numerous,
and discussing them is dif�cult, as it seems that there is no taxonomy and attached
vocabulary to organise and describe them. Yet the ability to deconstruct them into key
traits and understand how the different combinations of the representations of these
key characteristics re�ect the nature of these initiatives and implicitly the level of
pervasion of participatory city-making, as a mechanism for systemic change beyond
capitalism and the state, appear crucial in deciding where to invest our efforts next.

6.1 Taxonomy Development Methodology

The taxonomy to be outlined seeks to be an initial means to develop this ability. It
evolved in three steps: �rst, a broad review of initiatives that contribute to the city
and subsequently revisiting the emerging traits from the �rst step; second, linking
them back to a moderate, liberal-democratic interpretation of Lefebvre towards par-
ticipatory city-making to create a re�ned set of traits; and third, a last re-evaluation
of the traits under the radical interpretation of the right to the city outlined earlier.

6.2 Step One: A Broad Review as the Initial Step
in Taxonomy Development

The �rst step involved generating an initial set of traits based on the review of over
�fty initiatives that contribute to the city, following the methodology of taxonomy
development that allows the taxonomist to “make a more or less sound selection [of
the characters] on the basis of an intuitive model of the organism, which is again
determined by current knowledge and hypotheses” (de Hoog1981). The implicit
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Potential for impact on citizen motivation highly important for the development
of the participatory sense of ownership.

Further, a set of questions related to how participatory city-making can be under-
stood emerged:

Who are the stakeholders?On a metalevel they may include government entities,
businesses, universities, individual citizens but also collectives. On a smaller scale, it
could be residents of a certain area, workers, shop owners and passers-by in general.
Which level does participatory city-making occupy?Referring to whether it is
oriented inwards, ensuring the initiative itself respects participatory principles and
had a dedicated coordinator, similar to participatory design, or whether it is a net-
worked, distributed set of initiatives of various stakeholders and that constituting the
participatory element.
At which scale does participatory city-making operate?Referring to small-scale
grassroots initiatives, large-scale top-down initiatives, initiatives that bridge the two
or the possibility of the sum of all three.

6.3 Step Two: Taxonomy Re-Evaluation Based on a Moderate
Reconceptualisation of Participatory City-Making

The second step consisted of revisiting this set of open questions and further �eshing
out the notion of participatory city-making to a moderate interpretation of the right
to the city as an increment to the current liberal-democratic rights system, including
thinking of it in more operational terms. These new insights and the deeper under-
standing achieved were then distilled into the eight traits highlighted below through
the following process:

(1) Inward Participation Level and(2) Outward Participation Level : Considering
the new distributed and networked understanding of participatory city-making that
emerged from this moderate interpretation of Lefebvre, the traitParticipation Stance
had been split up intoInward Participation LevelandOutward Participation Level,
re�ecting the governance model within the initiative (inward) and the collaboration
model between initiatives (outward).
(3) Organisational Form, (4) Technologiesand(5) Purpose: Form lacked a clear
distinction between organisational/legal form, technological form and purpose. In
consequence,Formwas renamed toOrganisational Formand supplemented byTech-
nologiesandPurpose.
Direction became obsolete with the new, distributed view of participatory city-
making as the sum of all initiatives.
With the introduction ofPurposepartially overlapping with the initial usage ofFocus,
the latter has been removed, particularly becausePurposecovers the broader city
aspects such as economy, culture, sustainability, mobility on a more granular level.
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(6) Relation to Government: ThePotential for impact on policy makingis dif�cult
to quantify, and results can come with a long delay, as methods for success assessment
of academic research based on policy impact show (Donovan2007, 2011). For this
reason,Relation to Governmentwas used as a proxy, as a partnership or funding
relationship with a governmental institution increases both access to policymakers,
as well as the probability of recommendations made to be considered.
(7) Participation Incentives: Potential for impact on citizen motivationsuffered
from a similar problem and was replaced withParticipation Incentives, which could
be of political, affective or hyperlocal nature, and more.
(8) Success: Finally, in order to leverage the potential of the taxonomy to identify the
optimal representations of the above traits, a crucial trait to be added wasSuccess,
and substantive work is required to identify criteria and approaches to incorporate
into success assessment.

6.4 Step Three: Participatory City-Making as a Radical
Interpretation of the Right to the City

The �nal taxonomy, building on the results from the second step, was informed by
two research questions:

• How well can the taxonomy asses the level of consistency of a given initiative
with Lefebvre’s radical interpretation of the right to the city, and the resulting
understanding of participatory city-making?

• How does technology contribute towards this consistency?

7 A Taxonomy for the Classi�cation of Participatory
City-Making Initiatives

The proposed �nal taxonomy developed through the methodology described above
consists of six traits:

1. Inward participation level

Based on the stances of participation in Wilcox’ (1994) framework of participation,
this trait seeks to identify the dominant stance the initiative adopts within itself, mean-
ing amongst its own members. The stances can beInformation, Consultation, Decid-
ing Together, Acting TogetherandSupport. It gives thus insights on the approach
to governance the initiative takes in direct juxtaposition to the grassroots democracy
Lefebvre calls for.

2. Outward participation level

Based on the same participation model, this trait focuses on the dominant stance
the initiative seeks with other initiatives This can give an indicator of the nature of
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partnerships and their outcomes. For each partner, a stance can be assigned. The
stronger, more numerous and more the ties to government or corporations, in com-
parison to those to civil society, the less consistent the initiative is with participatory
city-making as seen through Lefebvre’s lens.

3. Organisational form: pro�t versus common good

This trait can take multitude of representations, such as an individual, an informal
collective, a cooperative, a not-for-pro�t organisation, a small business, a company,
an institutional subdivision, etc. The more pro�t-oriented the initiative is without
generating social and public value in return, the less it is in concordance with Lefeb-
vre’s idea of use value above exchange value. It must, nonetheless, be added that the
legal form is not always an accurate representation of organisational practice.

4. Activities: constructive versus adversarial

Lefebvre’s idea is built on generative and constructive principles, assuming people
come together to take over tasks and decision-making, and make alternative visions
happen. The initiatives activities should re�ect this constructive spirit, instead of
beingexclusivelyadversarial.

5. Role of technologies

This trait maps a speci�c type of technology to its role, such as to inform, educate,
enable collaboration, as a direct product of participatory city-making in order to
develop a comprehensive matrix of its overall contribution to the initiative.

6. Consistency

By combining the levels of consistency of all previous traits into one overall indi-
cator, indicator, the taxonomy provides a mechanism to rank initiatives based on
their adherence to right to the city principles, quantify how many are converging
towards these principles as well as identify trends based on regular application of the
taxonomy to the participatory city-making ecosystem.

7.1 The Role of the Taxonomy in Status-Quo Assessment
and Tracking the Evolution of Participatory City-Making

By revisiting the understanding of participatory city-making as an open-ended demo-
cratic project, as a process unfolding in cycles, the taxonomy can serve as an instru-
ment in the evaluation phase of the participatory action research that underpins this
process as a method. The development of the taxonomy serves as the necessary
delimitation of what is, and what is not a participatory city-making initiative. The
application of the taxonomy on the existing initiatives allows for the assessment of
the status-quo, as well as identifying trends in respect to progressing towards Lefeb-
vre’s vision of grassroots democracy and the prevalence of use value over exchange
value by it being periodically applied to the city’s ecosystem. Thus, the taxonomy
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development achieved more clarity through the framing of participatory city-making
within the larger theoretical frame of reference of Lefebvre’s (1996) right to the city.

8 Conclusion

Framed by Lefebvre’s concept of the right to city, that addresses the structure of
life in the city itself, rather than more operational aspects such as within the frame
of collaboration to produce a speci�c urban space, participatory city-making can
be elevated from a mere mechanism to incrementally amend the existing system to
one that radically empowers citizens to fundamentally reshape urban life, envision
an entirely different system and gradually make it happen. This exploration has
produced a conceptualisation of participatory city-making as a framework that relies
on procedural and effective principles based on the hacker ethic and participatory
action research, as well as concrete methods, of which the taxonomy is part of.

While the proposed framework is a step towards an enhanced conceptualisation
of participatory city-making, the challenging nature of the radical transformation it
implies requires a whole range of additional tools, methods, and more re�ned princi-
ples, as well as further theoretical exploration. Additionally, it would bene�t from its
systematic application in the context of developing technologies with emerging and
existing initiatives towards a shared ownership of the city and its urban processes.

In the future, the messiness inherent to its distributed nature will prove challenging
for participatory city-making, while at the same time it is exactly this feature that
allows for openness, randomness and serendipity—“everything that makes a city
great” (Lindsay2011). It is in these spaces of messiness that “cityness”, as opposed
to “urban agglomeration” can emerge, it is there that the act of making takes place
(Sassen2005). For this messiness inherent to the right to the city can be considered a
“space for encounter, connection, play, learning, difference, surprise, and novelty,” a
space to “overcome their separation, come to learn about each other, and deliberate
together about the meaning and future of the city” (Purcell2014).
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A Hacking Atlas: Holistic Hacking
in the Urban Theater

Douglas Schuler

Abstract This essay is intended to help further the understanding of contemporary
social change and social activism, which in turn should assist people developingcivic
intelligencewithin both local and global communities. Civic intelligence is a social
phenomenon that describes how well collectivities address their shared problems
efÞciently and equitably. It describes examples at a variety of scales from a neigh-
borhood trying to stop a new trash incinerator from being built next to its school to
the global climate change agreement negotiated in Paris in 2015. To accomplish this
effort, the concepts ofhackingandholistic hacking, andhacking spaces(and seven
typesof hacking spaces) are introduced and then employed in relation to an actual
activist mobilization calledShell No, that was waged in Seattle by environmental
activists over a 30-day period in Spring 2015.

Keywords Civic intelligence· Activism · Hacking· Holistic hacking
Hacking spaces· Governance· Social change· Cities· Enablers· Hackability
Coordination

1 Introduction

This essay is intended to help further the understanding of contemporary social
change and social activism, which in turn should assist people developingcivic intel-
ligencewithin both local and global communities. To accomplish this, the concepts
of hackingandholistic hacking, andhacking spaces(and seventypesof hacking
spaces, each described below) are introduced and then employed in relation to an
actual activist campaign. Generally speaking, a hack is a single action or interven-
tion; they are insufÞcient for bringing about signiÞcant changes. Holistic hacking
describes the phenomenon in which a variety of hacks that are not planned or dic-
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tated by a single source are sufÞciently coordinated that they help bring about a
common goal.Civic intelligence, the focus of my work for nearly 20 years, helps to
provide purpose and substance to our considerations of hacking and holistic hack-
ing. Civic intelligence is a social phenomenon that describes how well collectivities
address their shared problems efÞciently and equitably. It describes examples at a
variety of scales from a neighborhood trying to stop a new trash incinerator from
being built next to its school to the global climate change agreement negotiated in
Paris in 2015. The last piece of our analytic framework, hacking spaces, describes
collections of people, roles, rules, norms, processes, etc., that can inßuence how
city-making plays out. We discuss seventypesof spaces speciÞcally as they relate
to cities. Each of the spaces, although not wholly autonomous, provides a sort of
governance, formal or informal, that determines a portion of the maintenance of the
status quo and the ability to help determine the direction of the whole. Each of the
seven spaces describes spheres of action that interact with the others. The spaces
describe the various sub-theaters within the broader urban theater. The spaces can
be used generically in considering the city in the twenty-Þrst century, but here we
consider one mobilization, a focused climate action campaign calledShell No, in
Seattle waged by environmental activists over 30 days in Spring 2015. Finally, the
atlashere, as with more conventional atlases, is a collection of the various spaces,
demonstrating how the interconnections of the various actions or hacks can become
something resembling holistic hacking.

2 The City

People live and die, work and play, suffer and rejoice in cities. And the city is the
seat of the economic and cultural engines that drive much of the human activity (and
consequently non-human activity, the climate, etc.) on our planet, the urban and the
non-urban. The city is a dynamic physical complex of streets, buildings, tunnels,
bridges, and complex systems that supply humans with water and electricity and
move our wastes invisibly away from many of us. The city is also comprised of an
assortment of social and human (and other life) systems that interact with it. It is
in a perpetual state of decay, repair, maintenance, and creation. As Lewis Mumford
reminds us, ÒThe city creates the theater and is the theaterÓ (1996). This means that
the city is open for appropriation, enactment, annotation, occupation, exploration,
andhacking.

3 Hacking and Holistic Hacking

In general, hacking can be summed up as undisciplined, clandestine, unexpected,
unorthodox, volunteer-based, fun, unauthorized, amateur, out of bandwidth, off the
grid, skunkworks, not ofÞcial, experimental, insurgent, out of jurisdiction, transgres-
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sive, free, DIY, and provisional. Thus, hacking can be seen as oppositional to the
bureaucratic, rationalistic, business-as-usual approach. For that reason, the idea of
ÔhackingÕ can serve both as a metaphor and as a pragmatic approach for rooting out
opportunities for clever activism in the urban theater.

The urban theater metaphor needs to be brießy introduced and explained further.
We use it primarily as a setting for action (similar to its use in military parlance)
while acknowledging the importance of the imaginative, performed nature of city
life. When the city becomes the theater, the play spills out beyond the theater walls and
it is performed throughout the city; the city simultaneously becomes a theater where
meaningful actionsÑsanctioned and non-sanctionedÑare enacted and viewed. The
roles of actors and audience members tend to shift, they are dynamic and somewhat
interchangeable, and their actions are both scripted and improvised. (And, of course,
ÔactorsÕ are not always human actors; within the city, the buildings, roads, trafÞc
lights, communication systems, are also playersÉ.)

The connotations of hacking come in many ßavors. One in general circulation
goes something like this: illegally breaking into a computer system generally with
the intent of causing mischiefÑstealing private information or trade or national
secrets or causing damage of some sort. The original version basically meant messing
around, sometimes obsessively, with computers, programming, and dataÑgenerally
on tasks that were not on the formal agenda, tasks that were selected solely because
they were interesting to the hacker. (See Weizenbaum (1976) and Levy (2001) for
two somewhat different versions.) The meaning I employ here is related to Ôcivic
hackersÕ (Townsend2013) which generally means using digital approaches for civic
amelioration of some sort, often in a non-corporate sense and often with data that
been made available with todayÕs transparency initiatives and demands.

For the purposes of this chapter, we are restricting our usage to social or civic
amelioration which often includes oppositional actions of one type or another. At
the same time, although we are placing most of our attention here on ICT and digital
media, we are opening up the idea of hacking to be any type of interruption that shares
the attributes discussed above which often, although not always, employs technology
of some sort. The general concept that of interrupting the ßow is not limited to com-
puting. Similar ideas crop up in a variety of Þelds including design (Hartmann et al.
2008), fashion (von Busch2008), art (Guerrilla Girls1998), technological pranks at
sporting events,1 and activism (tactical media, message corrections, guerrilla theater,
detournement, etc.

Hacking also means plunging right into a project (often writing code) without the
beneÞt (sometimes questionable) of a mock-up, design document, public hearing,
or deep analysis. Hacking can be precise and planned yet it is often ad-lib, ad hoc.
Hacking at some level is a matter of economy. An ÔefÞcientÕ or successful hack means
a high yield per input: more publicity or support for the hackersÕ side and/or more
pain for the opposition in the form of confusion, embarrassment or discomfort, or
embroilment in a more complex, protracted, wider (e.g., becoming involved in legal

1See, for instance, https://en.wikipedia.org/wiki/Hacks_at_the_Massachusetts_Institute_of_
Technology.

https://en.wikipedia.org/wiki/Hacks_at_the_Massachusetts_Institute_of_Technology
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battles) or more costly enterprise. People hack because theyÕre strapped for resources
(including time) that may never come. Also, thereÕs something in the nature of a
hack that suggestsÑor at least allows forÑexperimentation and incremental and
improvised adjustments, something that a full-scale plan (e.g., to land a person on
the moon and bring him back safely) generally discourages.

Hacking is often conducted sporadically and perpetrated by an individual or small,
often marginalized, groups. Often deemed a provocation or a symbolic act, de Lange
and de Waal (2013) point out that artistic and other urban interventions (what we
might call hacks) often Òremain highly temporary and stick to oppositional politics.Ó
They argue for an alternative approach to Òurban design with digital technologies
that focuses on the active role of citizens and uses the city itself as the test bed
for experiments.Ó Of course, whether an action is an experiment or not is to some
degree in the eye of the beholder. The political moments described by Becher (2012)
are unlikely to be considered explicitly as experiments by the activists themselves.
And many activist hackers might Þnd the experimental perspective alien, sterile, or
conÞning even though they are certainly involved in some type of informal or implicit
evaluation or metacognition (Schuler2015) regarding the impact of their actions.

A hack can also be a provocation; it is at least intended to suggest a deßection
from the business-as-usual path that inertia suggests is the most likely. Humor is a
natural hack since it can often be employed economically without necessarily needing
vast resources. And while humor by itself is only one hack among many, its role in
revealing the ßimsy veneer of one imaginary can be invaluable in the construction of
an imaginary (or myth or paradigm or vision) that embodies sustainability and social
justice. It can play the important role of exposing the rhetoric or imaginary (Wright
et al.2013) that being employed to justify or rationalize the unexamined momentum
of the status quo of the present or some version of the status quo of the past.2

3.1 Holistic Hacking and Civic Intelligence

So far, we have concentrated here on ÔhacksÕÑlimited interventions that may
require fewer resourcesÑbut with an eye toward holism, toward signiÞcant and
durable social change. Holistic hacking suggests another level of hacking, a con-
cept that is related tocivic intelligence, the capability of people working together to
address shared concerns equitably and effectively (Schuler2001). Holistic hacking
is intended to be focused on the common good; it is a version or extension of civic
hacking. As the name suggests, holistic hacking is more systemic, coordinated, and
purposeful than the interventions described above by de Lange and de Waal or by a
random, non-coordinated, or economically or politically self-serving hack. The hacks
becomeholistic when one hack helps increase the likelihood that other purposeful

2This can be exempliÞed by the curious, imprecise, and somewhat ominous slogan of current
president Donald J. Trump:Make America Great Again!Justwhatperiod of time was he alluding
to? And people who were oppressed during that unnamed period might not agree.
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actions (including hacks) that get closer to the goal are now more easily enacted. Sig-
niÞcantly, building the capacity of oneÕs allies is one way of getting closer to their
goals. Holistic hacking describes a purposeful application of hacks with the spaces
that are relevant, positively or negatively, to a desired outcome or set of outcomes.
The relevance can be potential or actual. Because the actors have similar goals but
different philosophies, norms, strategies, and tactics, they will need to strategically
adapt to each other and to changing circumstances if they are to achieve their goals.
Holistically hacking the city allows us to bridge the gap between temporary probes
and long-lasting effects. A series of temporary hacks could help lead to long-lasting
social changeÑif the hacks were timely, purposeful, capacity-building, and coordi-
nated. Holistic hacking can be done to interject new ideas or focus, and this can be
in service of maintenance or upkeep of the cityÑthe everydayre-making of cities
as well as the more revolutionarymakingof cities.

The working hypothesis (and preliminary Þndings) suggest that a focus on social
and environmental amelioration will promote different actions and outcomes than
a putatively objective, norm-free enterprise, i.e., that there are general characteris-
tics that distinguish collective intelligence (Malone et al.2009) and civic intelligence
(Schuler2014, 2015).3 As an example of civic intelligence, holistic hacking will nec-
essarily rely on the same enablers, the characteristics of civically intelligent actions
to help lead to successful outcomes, that civic intelligence relies on. In other words,
some subset of these enablers will be required for successful changes within any of
the spaces that constitute the urban theater mentioned by Mumford (1996) in the
next section. These enablers, of which nearly 50 have now been identiÞed, have been
organized into a framework containing Þve dimensions (Schuler2014), namely:

• Knowledge, including a variety of knowledge-based enablers such as theory,
knowledge of problems, skills, resources, self-knowledge, and metacognition (the
ability to think about oneÕs own thinking);

• Attitude and aspiration, including a variety of enablers that are typically seen as
non-cognitive but are essential for civic intelligence such as values, social critique,
civic purpose, and self-efÞcacy;

• Organizational capital, including the processes and structure of the collectivity
that are needed to complete tasks effectively, such as personnel, work practices,
and access to resources;

• Relational and social capital, including reputation, social networks, social capital,
and opportunities; and

• Financial and material resources, including money, buildings, land, and the like.

The framework is used to depict the wide diversity of enablers that are involved
in positive social change via civic intelligence. The framework is descriptive as it
is really just a list of what sorts of resources (very broadly considered) are useful
for civically intelligent activism. The framework can also be used prescriptively. An

3It is interesting to note that a study of civic intelligence must necessarily include a study of civic
ignorance(Proctor and Schiebinger2008) which, as with civic intelligence, relies on a variety of
interrelated processes to sustain it.
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organization, for example, could use the framework for self-diagnostics. It could
reveal weaknesses within the organization which could then take corrective actions
to improve one or more of the enablers by making it more appropriate to the organi-
zationÕs challenges and opportunities.

Each major dimension of the framework will necessarily be engaged in any mean-
ingful action. The important question to ask, however, ishow wellandto what degree
the dimension was engaged. If, for example, a group created a website that contained
policy proposals, but the developers had neglected to consult the policy experts within
their own group, they would have shown a deÞciency in at least three of the Þve
dimensions: knowledge, organizational capital, and resources. This of course also
holds true for the individual enablers. Finally, although the enablers are numerous,
the list is still not exhaustiveÑand probably would never be broad enough to cover
all circumstances.

4 Hacking Spaces

According to historian and urbanist Lewis Mumford, ÒIt is in the city, the city as
theater, that manÕs more purposive activities are focused, and work out, through
conßicting and cooperating personalities, events, groups, into more signiÞcant cul-
minationsÓ (1996). Social change is complexÑit is an ecosystem where people and
organizations with varying skills, tactics, and perspectives collaborate often with lim-
ited explicit communication and coordination; yet they are working ÔtogetherÕ toward
similar ends. The process unfolds over timeÑand although there are many impor-
tant patterns to be recognized (and respected), social change cannot be scheduled or
engineered, taken for granted, or permanent. This chapter Þts within that tradition by
presenting sevenspacesin which these unfoldings occur, within the context of the
city theater. The concept of spaces is used by a variety of disciplines and is fundamen-
tal to geography. Its virtues include ßexibility and universality. Aase in his article on
Symbolic Space (1994) stresses that space must be considered contextually. In this
article, the context can be seen generally in terms of urban activismÑspeciÞcally
environmental activism in Seattle during one month of Spring 2015. Harvey and
Davidson (1973) stress the usefulness of the concept: ÒÉ space becomes whatever
we make of it during the process of analysis rather than prior to it.Ó Here, hacking
spaces describe a conceptual realm or category that can be fairly readily be demar-
cated from the other spaces in its universe, basically by the actions within the space,
the players, rules, products or results, and goals.

These particular spaces were identiÞed via examination of signiÞcant activities
that take place within cities using the lens of spaces. We are differentiating between
spaces generally by what takes place within them. In other words, different actors
give different performances for different purposes using different rules. Generally,
this will include norms, values, demographics, actions, and consequences. Contrari-
wiseÑwhen sets of actors and actions are sufÞciently different (via demographics,
norms, etc.) from other setsÑthey are likely to be constituting a different space. But
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4.1 Information and Communication Space

While todayÕs civic hacking has little in common with the idea of hacking a competi-
torÕs computer system or stealing personal data and identity, the legacy of this reliance
on hidden data is often still present in todayÕs usage: using digital data that has been
kept out of reach of citizens, or, even, repurposing data for purposes that the people
who collected the data did not foresee, or might even oppose, still remain. Infor-
mation and communication can often provide the seed for other types of hackings.
The space also includes vital elements of the economic side of the city. John Perry
BarlowÕs comment that Òcyberspace is where your money isÓ highlights the fact that
Þnancial information is stored in ÔcyberspaceÕ and online systems are responsible for
massive amounts of Þnancial transfers. Thus, cyberspace provides the target for both
hackers that are providing information about corruption and money-laundering and
also for the people who would like to add the money in your account to the money
in their account.

How the ÔhackersÕ within a social movement or urban campaign communicate
with each other and with potential allies is important as wellÑand the security
of these channels can be vital. This area of course is the focus of many articles
and discussion thanks in part to new movements like Arab Spring (Lotan et al.
2011) and the Occupy Movement (Gamson and Sifry2013). New DIY networks
that can be set up and mobilized easily and autonomously without being connected
to the Internet also offer opportunities for hacking in this space (Antoniadis and
Apostol 2014). It is also important to note that the mass media is covered in this
space [which is similar tomediascapes(Appadurai1990)]. The mass media can
act as a force multiplier for the hack, but, so too, can email, electronic petitions,
or social media. And because the mass media often comes with its own agenda,
it is often necessary to hack this as well. See the patterns onIllegitimate Theater,
Tactical Media, Indigenous Media, orMedia Intervention(all in Schuler2008) for a
variety of perspectives on media interventions. Civil society has been active in this
space. Community networks (Schuler1996) generally created and maintained by
community developers and activists to support local community using the Internet
numbered in the hundreds before commercial interests became dominant.

4.2 Governance Space

This space describes the formal governmental procedures that are intended to govern
the city and the seven spaces within it. And while these procedures are not necessarily
always obeyed (by either thegovernedor thegovernors), may be subject to bribes and
corruption or other unequal application, or be inconsistent or unfathomably complex,
the inßuence of this space is generally quite considerable as it is backed up by laws,
judges, police, and prisons. For this reason, a hack that helps enlist a part of the
government (e.g., the legal system) in the struggle can be considerably powerful. The



A Hacking Atlas: Holistic Hacking in the Urban Theater 269

Ôchecks and balancesÕ that have been intentionally built into democratic systems (by
early adopters of cybernetics and systems thinking)Ñas well as the polycentric reach
and roles of governmental bodies (Ostrom2015)Ñsuggest that myriad points exist
for holistic hacking and that the potential of enlisting formal governmental systems
in social struggles is possible. The boundaries of this space (like the others) are
not constant. The entire space can change fundamentally, although more frequently
this change is more localized. It is subject to some renegotiation, readjustment, and
realignment in which ÔordinaryÕ citizens are granted some quasi-governmental status.
This can be seen in institutions such as citizen advisory boards and public meetings.
One important hack is establishing a citizen police review boardÑor changing it by
adding more representative voices from the community it polices.

To be effective in this space, some important questions need to be addressed.
Where are various types of decisions madeÑand how are they madeÑand by whom?
Government agencies come in many shapes and sizes and have a variety of roles and
responsibilities that connect with each otherÑand with citizensÑin complex ways
that are not well understood by the citizenry [or, even, in many cases, by the ofÞcials
themselves (Buxbaum2015)]. Knowledge of this spaceÑwhere responsibilities and
decision making are situatedÑwhile not hacking in its own right, provides important
insights about where to hack. Hacking in this space includes any type of reconÞg-
uration of the roles of government and citizens. Participatory budgetingÑhacking
the budgetÑis a major new development in this area because it opens up the role
of budgeting to include people who played little direct role historicallyÑcitizens.
See Stortone and De Cindio (2015) for an online instantiation of this process. The
governance space also includes the idea of self-governance and protocols such as
Roberts Rules of Order(Robert et al.2011) belong here as well as new online ver-
sions such aseLiberatewhich supports distributed decision making usingRoberts
Rules of Orderin an online environment (Schuler2009).

4.3 Social, Organizational, and Institutional Space

While the space above is speciÞcally related to the formal institutions of government
and its relationship with people, this space is associated with civil society including
social networks (both ÔtraditionalÕ and online), advocacy, educational, community,
social, and organized labor. The MAZI is an interesting case study of an ÔinstitutionalÕ
effort to reach out to activists and support grassroots movements and bottom-up
initiatives through a Ôresearch and actionÕ funding framework (see Research and
Action pattern).4 Hacking in this space might mean starting a new organization,
joining an existing one, or, even, devising a new type of organization as people
did when they developed the ÔB CorporationÕ5 entity or a bottom-up Ôworld citizen
parliamentÕ (Schuler2013). It might mean developing new partnerships, consortiums,

4Seehttp://mazizone.eu.
5Seehttps://en.wikipedia.org/wiki/B_corporation.

http://mazizone.eu
https://en.wikipedia.org/wiki/B_corporation
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coalitions, etc., that are able to organize themselves to create larger actions on more
fronts. This is a form of social network hackingÑand it doesnÕt only pertain to online
social networks.

Although much of the activity within the space seems to be more hostage to inertia
than others, there is room for hacking. One way is to remind organizations of their
founding goals or missionÑeither to help activate a new line of work for them or to
embarrass them for their dereliction of duty. One interesting approach along these
lines was demonstrated a few years ago when activists in 1998 formally requested
the Attorney General of California to revoke the charter of a US corporation, Union
Oil Company of California, which is the legal basis for a corporationÕs right to exist
(Brooks1998) for actions that were deemed to be illegal.

4.4 Infrastructure Space

Cities in particular are noted by various socio-technological infrastructures that main-
tain them. Energy use, surveillance, water availability, and quality, etc., are related to
this space. This space can be hacked in many ways from hooking into the electrical
grid without paying to setting up a free wireless network. These infrastructures are
largely invisible, in the sense that people may use them routinely but rarely think
about how they work, how they are maintained, etc. This allows city dwellers to pay
attention to other things, but it also helps sustain a level of civic ignorance: How are
citizens expected to contribute to infrastructure decisionsÑlet alone develop alter-
nativesÑin a city if they lack basic knowledge? One hack here is simply making
infrastructures more visible. The Local Governments for Sustainability (iclei.org)
provides some window into this world although it is relatively static at this point,
while an ensemble of more dynamic, real-time (and other) displays would be more
illustrative and useful. The smart city movement, primarily an industry initiative, is
positioned as a solution to concerns over sustainability. These Ôsmart citiesÕ are to be
managed to a very large degree via an intelligent use of big data. Although there is
likely to be substantial potential with this approach, the momentum is generally away
from transparency, citizen sovereignty, and self-governance and toward technocracy
and inscrutability of infrastructure.

Numerous opportunities exist for new civic infrastructure, such as municipal
broadband, community networks, or deliberation systems. Setting up a new elec-
trical utility corporation could also be considered a type of systemic or long-term
hackÑone that could also be considered as a part of another space (such as organiza-
tional and institutional space). And any effort to improve infrastructure within a city
can be an occasion for hacking. And although infrastructure space can (somewhat
justiÞably) be seen as big, expensive, impersonal, and severely limited in type, this
is not necessarily the case. Many of contemporary participatory or social sensing
projects (e.g., Airantzis et al.2008) could be considered as possible predecessors of
components of tomorrowÕs urban infrastructure. It is well known that people who
are marginalized due to economic or other factors are often concentrated in zones

http://iclei.org
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within the cities that are environmentally degraded, unhealthy, dangerous, and iso-
lated from civic amenities. An ÔinfrastructureÕ that monitored air pollution that was
mobile and crowd-sourced could serve as alternative watchdog infrastructure that
provided evidence that could be used to show that environmental law enforcement
was needed.

4.5 Physical Space

The actual, palpable, aspects of the city can too be hacked. A demonstration or any
other occasion where people take to the streets reconÞgures the city if only temporar-
ily. The Occupy Movement (Gamson and Sifry2013) was a signiÞcant expression of
this. Another Ôhack,Õ also signiÞcant, that is generally motivated more by the need for
survival is squatting and the erection of shantytowns, favelas, and informal housing
worldwide. The ÔMinistry of SpaceÕ in Serbia (Predi«c andÿCuki«c2013) through semi-
seriously establishing itself with the quasi-ofÞcial administrative rhetoric ÔMinistryÕ
becomes a Ômirror institutionÕ (Schuler2008), a provocative hack that could also
probably be Þled in either the Governance or in the Social, Organizational and Insti-
tutional Space dossiers. In the physical space, the Ministry has hacked marquees of
shuttered theaters in Belgrade, Serbia (ÒNo Play Tonight. Come Back YesterdayÓ)
and ÔspontaneouslyÕ transformed dismal and neglected urban backwaters into pop-up
festivals of music, art, and conviviality. And this can take other forms such as tactical
urbanism (Lydon and Garcia2015), city repair (Cowan et al.2013), and urban par-
ticipatory design (DiSalvo et al.2008). Some types of hacking of the physical space
can be promoted by government. The city government in San Francisco, California,
has identiÞed Ôfree spacesÕ all over the city which people can lease from the city for
$1 annually. Of course, it is critical to note that physical (as well as other) spaces
in the city are often contested and afford unequal access and privilege. This is often
maintained through unvoiced norms but often also through laws such as prohibitions
against sitting the sidewalk that criminalize poverty. Loukaitou-Sideris and Ehren-
feucht (2009) provide an enlightening look at the history of negotiation and conßict
in relation to sidewalks in the USA. Thus, hacking this space often means using
the space by people in manners or for purposes that are not formally or informally
sanctioned. Henry LeFevreÕs Rights to the City (1976) provides many insights with
which to inform the holistic hacking/civic intelligence orientation. A vast amount of
scholarly, political, and activist work has revolved around LeFevreÕs work. The rights
to the city basically focused on the physical/material side of the city, the physical
space in our atlas. While this work has been extended in many ways, it could include
rights to each of the seven spaces.6

6See the work of Antoniadis and Apostol (2014) on the Ôhybrid cityÕ for some ÔbasicsÕ of the
LefebvreÕs work.
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4.6 External Space

Sometimes when hacking the city, it becomes necessary to hack the rest of the
world as well. Cities are not autonomous islands or planets but areas that exist
within broader environments. These broader environments include the natural world
(sometimes forgotten and undervalued) and the inhabitants outside the city (also
often forgotten and undervalued) as well as relationships to other cities, towns, and
the natural world. This space, of course, is actually a metaspace, although it is listed
as a single space for convenience. One way to look at this ÔspaceÕ would be to see it
as a space containing the six othersÑeach of these would be related in various ways
to similar spaces Ôoutside.Õ This is especially clear in the sense of the governance
space; the governance space within a given city has links to other spacesÑSeattleÕs
city government, for example, is related to county, state, and federal government as
well as to other city governance spaces with a varied set of interrelationships.

Based on his belief that national governments are increasingly unable to promote
progressive change, Barber (2013) presents a variety of current and potential relation-
ships between cities in which innovations are spread more quickly and more widely.
At the same time, the mayors of the world have established new networks that help
them to compare issues and develop innovative approaches to the problems of cities.
The C40 Cities Climate Leadership Group (http://www.c40.org/), for example, is a
network of the worldÕs megacities committed to addressing climate change.

4.7 Imaginary Space

This space may be the most important as it focuses on the creation of ÔrealitiesÕ
that are different than the current ones including ones that are actuallypossible; it
drives the conceptual orientation or perspective that people carry in their minds as
they move through their daily lives. This space ultimately helps determine how the
city and the people within it are represented, basically through narrative imagination
about the futureÑand the present. This is the space of engaged and purposeful make-
believe (Walton1990). Thinking about the city and its citizens as they are, lays the
groundwork for the future: Is the city mysterious, paranoid, engaged, reßective, open,
rambunctious, laid-back? This space encourages people to think about what could be
and what part they could play in achieving that end. If, for example, they are interested
in equity and environmental sustainability and they have sufÞcient social imagination
and self-efÞcacy, they are more likely to become active advocates (Schuler2014).
If their worldview, on the other hand, consciously or subconsciously, rests on the
notion that they are powerless, and change is impossible, then they are more likely
to cleave toward the sidelines. If they believe that certain trends and certain types
of futures are inevitable, then, again, there is no reason to act beyond the strictly
personal and consequently they could decide to concentrate on maximizing personal
happiness and material accumulation to the exclusion of everything else.

http://www.c40.org/
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This is the space where the idea of play becomes very relevant. Play is rehearsal;
it is an occasion for actively exploring possibilities. And the city can be playful;
it can support play in an endless number of ways. Playful acts and hacks can be
important including novel ones made possible because of digital technologies. The
ÔShadowingÕ project in Bristol, UK, records shadows of people as they pass under a
lamp post which are then reproduced for the next person who happens by. This gives
the city dweller an unexpected chance to step out of ordinary reality at the very least
but also to interact creatively with the system by interacting with the prior shadows
or provide new interesting shadows for the next person (Nijholt2015).

Hacking in this space includes imaginingÑand articulatingÑthe futures that weÕd
like to see as well as surfacing the imaginaries that are maintaining or even strength-
ening harmful tendencies of the status quo (Wright et al.2013). Neither of these
efforts is easy of course. The forces that Þght against new ameliorative imaginar-
ies, narratives, and futures are vast; they are seemingly ubiquitousÑand they are
certainly well-Þnanced. One of the most important aspects of city-making in the
imaginary space is that the city that is being constructed is one that wonÕt be in exis-
tence for a number of yearsÑif ever. One of the most common contemporary vision
of this space is the sustainable city, a city that provides the urban amenities that its
dwellers would like to see, to enable them to live within limits in an environment
that is a socially responsible entity within itself and with its neighbors and the planet.
The o500 project exempliÞes the idea of imagination nudging us into the future.7

It demonstrates how large innovative projects are likely to have their origins in the
imaginary space:

o500 is a work in progress that aims to foster a global perspective for inventing sustainable
urban lifestyles that are compatible with the survival of the biosphere and our aspiration to
fulÞlled and happy lives. At the same time it is a concrete and immediate action plan based
on real projects around the world.8

4.8 Discussion

Explorations of the cityÕs seven spaces should reveal myriad ways open to citi-
zen engagement and, ultimately, prospects for bringing about positive social change
through holistic hacking. Looking at these spaces helps us appreciate the multidi-
mensional richness of the city including how the city is perceived, inhabited, used,
imagined, experienced, critiqued, measured, governed, etc., and how cities have
changed, are changing, and could change. The framework is abstract, but it takes
more speciÞc attributes when it is considered in a speciÞc case. And how the seven
spaces are instantiated are not universalÑthe challenges and opportunities that exist
vary considerably according to their context; a hack that is merely frowned upon in
one context may be punishable by death in another.

7http://www.o500.org.
8http://www.o500.org.

http://www.o500.org
http://www.o500.org
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Each ÔspaceÕ contains the particular structure linking disparate types of institutions
and processes, but like a map, the representation within a space can only represent
a portion of the entire space. Hence, uncovering hidden structure and relationships
within the space can be crucial. Hacking can take place within a space (or multiple
spaces), and it can actually help reconstitute the space (or spaces) and the relationships
between them. Although the possibilities for future explorations must be realized
in future endeavors, we can at least suggest a number of possible next steps. One
of the most interesting that of actual ÔmapsÕ or other graphical depictions for the
different spaces is suggested by the idea of spaces. This could help people explore
the complexity without necessarily overwhelming them. The maps themselves could
employ a variety of icons, some speciÞc to a single space, some shared by many, if
not all.

5 Case Study

The following discussion is based on a recent mobilization that took place in the
city of Seattle in the northwest USA but has ramiÞcations beyond. Although this
chapter concentrates on city-making, particularly focusing on digital media, I have
chosen to convey a broader view of hacking within the seven urban spaces. I have
done this for several reasons. The approach that we took to this work was to look
at an actual event that was signiÞcant yet fairly limited in terms of geography and
duration. The objective was to identify an important mobilization and identify what
hacks occurred within thatÑincluding how new ICT was involved. An alternative
approach to exploring city-making vis-a-vis ICT would be to uncover an action that
relied to a large degree on ICT. While this approach is certainly valuable, it seems at
least possible that it may miss a large part of the reality that it is intended to describe.
This includes the fact that movements consist of many moving and, presumably,
coordinated elements, some of which takes place online but many ofßine. Moreover,
and this was not demonstrated in this paper, the focus on actions that rely solely on
ICT may also miss new constitutive developments or realignments that develop over
time.

The hacking spaces framework proposed here relies on the idea that cities are
dynamic systems with countless complex, interrelated elements. It does so, however,
by presenting spaces that although not strictly autonomous appear to be subject to
their own structure, norms, and processes that alter aspects of the city in a broad
way that encompasses considerably more than the view of the city as aggregation
of people and built structures. Hacking any city attempts to create a city that is an
alternative to the current one. But the alternative one is necessarily based on the
current one and connected to it; it is not totally separate, and hence, a digital hack
that only affected the digital world would not be city-making in the sense that we
are exploring. Without a viable connection to the Ôreal world,Õ the hack would be
impotent. Moreover, the actions (including hacks) that lead to successful conclusions
form a dynamic ecosystem. For that reason, in the Shell No example that follows,
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the actions in the spaces that are being discussed are not only digital. On the other
hand, because the focus of this chapter and of the book is on digital phenomena,
noting the digital as well as the other connections among other actions and across
the spaces is critical. The connections between spaces may be bridged via ICT or not
(but it is commonly part of the overall campaign). The connections help to form a
complete, coherent set of spaces, a universe, although still (of course) inadequately
understood.

Cities are made through the activities of people and at the same time the city struc-
tures activities of the people. Within the paradigm of the seven spaces, people make
cities by changing elements and relationships within those spaces. In the following
section, we explore city-making by examining a recent mobilization through the
perspectives of the seven spaces. The attempt is to raise a broad number of relevant
characteristics without making claims for comprehensive or complete analysis.

5.1 Shell No

Climate change is ushering in a new era for the Arctic. The ice is receding at record
rates (NSIDC2012) allowing for unprecedented opportunities for oil extraction.
Environmental activists believe that these new efforts endanger the environment and
lead to more cataclysmic climate. In the Spring of 2015, Royal Dutch Shell Oil
Company was preparing for a new initiative in the Arctic which included docking
a giant drilling rig, the Polar Pioneer, at the Port of Seattle. From the point that the
rig arrived (14 May 2015) until the point that it departed for its Arctic rendezvous
(15 June 2015) environmental activists from Seattle and beyond engaged in holistic
hacking, a multiplicity of hackings generally connected to each otherÑand generally
mutually reinforcingÑin a variety of non-coerced and semi-autonomous ways.

Information and Communication Space
Mass media, the modern-day behemoth, was an all-important consideration through-
out the duration of the mobilization. All things considered the demonstrations were
ultimately mediagenic. The media did not choose to come down hard on the demon-
strations. Seattle is progressive politically and is more likely to be environmentally
friendly and scientiÞcally informed than other places in the USA. Also, although Seat-
tleites tend to like order theyÕre not strangers to demonstrations. While not focusing
on the media alone, the Backbone Campaign, headquartered in the PaciÞc Northwest,
helped ensure that the efforts were clearly recorded in a way that provided a strong
message that was interesting enough to catch peopleÕs attention and be likely to be
picked up by the mass media as well as social media.9 Their website stresses Ôartful
activism,Õ Ôcreative action,Õ and Òbuilding a vibrant and joyous nonviolent nationally
networked, community-based progressive populist movement that makes a real and
positive difference in peopleÕs lives.Ó In addition, the Shell No activists posted to

9http://www.backbonecampaign.org.

http://www.backbonecampaign.org
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YouTube and managed at least two Facebook accounts which were used for shar-
ing information and ideas, loosely coordinating activities, building community and
solidarity, and providing visibility to the cause. Finally, the economic component of
this space was also in play. The Port of Seattle makes money from the organizations
who use its facilities. And Shell, of course, is a huge corporation that employs people
and lobbies government. And economic concerns present a wide variety of hacking
opportunities, including boycotts and divestiture.

Governance Space
As mentioned above, these spaces intersect and interplay in many ways. For one thing,
there are many relevant agencies, laws, permits, and the like that govern howÑand
ifÑthe drilling rig must be managed while it is visiting SeattleÕs waterways. The
permit to allow it to even be there was, in fact, a major contention. It turned out that
the discussion and vote on it by the Port Commission was done in secret and there
was no public scrutiny (Brownstone Feb 15,2015a). Clearly having the laws and the
roles of the relevant agencies online allowed much more visibility to this space than
before.

The Shell No campaign action demonstrates another interesting use of the gover-
nance space. On the Polar PioneerÕs last day in Seattle, two dozen kayaktivists were
arrested as they attempted to block the path of the massive rig (Brownstone Feb 15,
2015b). One protester, Mike OÕBrien, was a Seattle City Council member. OÕBrien
as an elected ofÞcial brings to mind the governance space. But OÕBrien apparently
hacked several other spaces as well. By performing civil disobedience, he blurred the
line between the governors and the governed and stretched the narrative of whatÕs
the proper response to his extraordinary action. In a text message sent from the Coast
Guard ofÞce while he was being processed, he articulated his objection: ÒThat mon-
strous rig is headed to the Arctic to attempt to do something unconscionable. I had
done everything I know how to do as a citizen, an activist, and as a council member
to stop Shell from drilling in the Arctic.Ó

Social, Organizational, and Institutional Space
In addition to environmental groups such as 350.org and Green Peace, the sovereign
nations, indigenous people from North America played strong roles throughout the
month of protests. At a basic level, this hacked the legitimacy of the national state
and the corporations which is enabled through corporate-friendly legislation. As the
original inhabitants, indigenous people have prior rights to the land. However, due
to invasion and conquest, they are often impoverished: The environmental damage
wrought by modern technologically driven systems is not of their making. It is
contrary to their fundamental ethos, yet they are often the ones hit hardest by climate
change.

One seemingly unlikely group who played a prominent role was The Raging
Grannies, a group of women who dress like Ôinnocent little old ladiesÕ and were
arrested, having padlocked their lawn chairs (with them in them) across the entrance
of the port where the rig was docked. TheyÕre certainly hacking the Ôinnocent old
ladyÕ paradigm. This group of Grannies was presumably living in the PaciÞc North-
west although they could have been from any number of afÞliated chapters because,
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perhaps unexpectedly, they are a global group and their website Raging Grannies10

include a ÔherstoryÕ and a Ôstarter kitÕ to help other Grannie groups get launched.
In addition to people Ôof that certain age,Õ there was also a strong focus at the other
end of the age spectrum. Young people were often speakers at the rallies, and some
were preteens, while some were in high school or college. Their generation is more
likely to be affected by climate change than their predecessors, and in their speeches,
they expressed bewilderment that the older generation has been so derelict in its
responsibilities to future generations.

Infrastructure Space
On some level, the entire campaign was focused on infrastructure in a very large
senseÑthe massive worldwide carbon-based enterprise which fuels the economy
and unleashes the damaging effects on the planetÕs climate. Locally, the 400-foot
drilling rig presented a visible month-long reminder of this infrastructure, that while
huge in itself, is inÞnitesimal compared to the incomprehensibly vast infrastructure
that is being resisted. In marked contrast to the drilling rig, the activists themselves
created an alternative structure that also ßoated in the waters of Puget Sound: A large
barge, physically close to the training and embarkation area of the kayaktivists, was
used as a music and dancing venue thus providing an opportunity for relaxation and
community building under the ever-present shadow of the big rig.

Physical Space
The physical space of the city is of course important focus of the city. In the Shell
No case, this physical space was unlike the typical physical space of cities in gen-
eralÑincluding SeattleÕs streets and squares that had been ÔhackedÕ in previous
encountersÑnotably the demonstrations against the US invasion of Iraq in 2003 and
against the policies of the World Trade Organization (WTO) in 1999. The physi-
cal spaces in the Shell No campaign were to a large degree water-based. A barge,
for example, was anchored that served as a ßoating protest hub and home to music
and dance as well. And the water-based space most importantly gave rise to a new
breed of protester, the kayaktivists that encircled the rig and attempted to disrupt its
northward transit (Fig.1).

External Space
While the entire action we are examining took place within Seattle, virtually the entire
purpose is tied to situations outside the city limits. The ultimate intent, of course, is
to prevent catastrophic effects of climate change. But this canÕt be accomplished at
one go and obviously not by activists in Seattle alone. Other external spaces were
involved or incorporated with the Shell No actions. One such transit through this
space echoes the movement of the rig itself. Thus, the entire path of moving the
rig from one place to another presents opportunities for actionsÑand cooperation
between activist efforts, possibly utilizing the spaces in different ways as the rig
moves onÑwhen it enters Canadian waters, for example, and a whole new set of
circumstances. Because ultimately the Shell No actions must be linked to other
actions outside of the time and space discussed here, the lessons learned in Seattle

10http://raginggrannies.org.

http://raginggrannies.org
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Fig. 1 Hundreds of waterborne kayaktivists demonstrating against shell provide stark contrast to
the 400-foot technological behemoth they are resisting. Photograph credit Arctic Drilling Kayak-
tivists vs Shell Polar PioneerÑPhotograph by Daniella Beccaria (https://www.ßickr.com/photos/
backbone_campaign/17332349103, Attribution 2.0 Generic (CC BY 2.0))

would ideally be shared with other activists in other locations and the cooperative
social networks between them would also grow both quantitatively and qualitatively.

Imaginary Space
Finally, the imaginary space is also crucial. According to Wright et al. (2013), ÒÉ
there is a need to view climate change as a social and politically embedded phe-
nomenon, fundamentally linked to patterns of production and consumption and the
ideological assumptions that underpin the economic system and our collective sense-
making processes.Ó In other words, climate change presents not only a physical (and
ecologically material) threat to our existence but also a conceptual challenge to the
way in which we imagine that existence. The Shell No campaign operated in new
ways in relation to the imaginary space. One was their ability to encourage new ways
of mobilizing people from under-represented sectors (indigenous people, youth, peo-
ple of color, elderly) in creative, family-friendly events thus helping to legitimize
ÔprotestÕ by making it more accessible and natural. One of the more prominent ways
in which the mobilization used this space resulted in city-making in a way that was
abstract yet likely has signiÞcant and material consequences. This is by helping to
establish Seattle as a site of (inclusive) resistance which could serve as a model.
Here, city-making can be city image-making for people within the city and outside
the city. This could be part of a broader remaking of cities in general as they become

https://www.flickr.com/photos/backbone_campaign/17332349103
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increasingly dominantÑas well as speciÞc cities, as Dickens did for London and the
director Ridley Scott for Los Angeles.

The imaginary space, interestingly, may be the one that reveals changes to the city
most clearly. The city itself may have an enlarged activist core and begin, even, to
see itselfÑand be perceived by others as a leader of sorts, whose citizens are active
as watchdogs, change agents, and cultivators of civic intelligence.

6 Hacking the Future

The nature of the city, currently and in the future, is of critical importance. The
main objective of this chapter was to present the seven spaces and to demonstrate
why they are important to city-making in an era of ubiquitous networked digital
infrastructures. The assertion in this chapter is that changing the nature in one or
more of these spaces in a given urban setting (ortheater) demonstrates city-making.
While the digital domain may quite possibly grow in importance in future campaigns
or in some contemporary campaigns, its use in the Shell No campaign was generally
supportive (critically so) rather than dominant.

The seven spaces presented here are intended to provide some analytical and
design perspective for holistically hacking our future, in particular motivating cre-
ative civic intelligence work in the digital realm. The reality is, however, that new
concepts or frameworks like new technologies will not do this work for us. That work
requires the animating force of human beings, using creativity, values, courage, and
intelligence, as well as skilled, reßective, and informed hacking. Also, as noted ear-
lier, blocking these hacking access points, or raising the cost of exploiting them, is
threats to democratic processes and the openness of cities as described in the Hack-
able City Toolkit (2015). One of the most important lessons about civic intelligence
is that successful application of civic intelligence increases capacity for applying
civic intelligence in future endeavors.

The month-long story of ShellÕs Polar Pioneer stay in Seattle provides an inter-
esting and useful snapshot, an opportunity to highlight the idea of holistic hacking
and the seven spaces in which urban hacking can be enacted. Over the course of the
month, two dozen or so formal and informal groups met one or more times a day with
a variety of agendas. The coalition was voluntary and informal, and the individual
groups usually made their decisions based on consensus. Their actions were always
peacefulÑif not always legal. The questions as to the effectiveness of their actions
are now being raised: ÒWho won?Ó is one such question. Clearly, the actions, how-
ever brief, attracted national and international attention, e.g., in the UKÕs Guardian
newspaper, and the Þght, of course, is not over.

Climate change is still making its global advances while humankind struggles with
the issue, sometimes with unprecedented success such as with the Paris agreement
in December 2015 but too often with business as usual or even denial. During the
writing of this chapter, several months after the main event, Shell abruptly announced
that it was ceasing its Arctic operations. After spending over 7 billion dollars (USA)
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on their search, Shell stated that the company had not found enough oil to keep
looking (Brownstone2015c). While the Arctic may be safer in the short term, it is
not obvious whether the activists can also claim a win. An organizer from 350 Seattle
stated that ÒI think itÕs impossible to know which degree we had an impact, but itÕs
safe to say it played into the larger calculus of whether it was worth it to ShellÓ
(Brownstone2015c).

But the Polar Pioneer may yet return to Seattle (Garnick2015). The theater will
presumably be available. What performances will be enacted there? Will the kayak-
tivists return, perhaps with new tricks (and hacks) up their sleeves?

This work beneÞted from discussions with Panayotis Antoniadis, Stephen
Buxbaum, Mark Gaved, and Matthew Horwitz. Any mistakes in this analysis or
reportage are probably mine.
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Of Hackers and Cities: How Selfbuilders
in the Buiksloterham Are Making Their
City

Michiel de Lange

Abstract How can citizens become active city-makers alongside design profession-
als, local government institutions and others, by creatively using digital technologies
in collaborative processes of urban planning and management? This challenge is
particularly daunting in the Buiksloterham, a brownÞeld area in Amsterdam North,
that is assigned as an urban laboratory destined to grow from 200 inhabitants to over
10,000 people. The area was opened to selfbuilders: private individuals and house-
holds who build their own home, and collectives of about 15Ð50 people who build
a shared apartment together. The research is based on ethnographic research carried
out in the area. It provides a theoretical foundation for understanding the connection
between bottom-up city-making processes and institutionalisation. It also proposes a
research and design narrative about people-centric hackable smart cities. This contri-
bution results from a long-running research project calledThe Hackable City(http://
thehackablecity.nl), which between 2012 and 2017 in multiple separately funded
iterations, investigated new modes of city-making through the notion of Ôhackabil-
ityÕ. The project was a collaboration between academics, an architecture and urban
design ofÞce, and various organisations in the domains of policy, urban services and
the cultural Þeld.

Keywords Smart cities· Smart citizens· Hacking culture· Urban planning
City-making

1 Selfbuilders and Hackable City-Making

How do new media and digital culture shape todayÕs practices and logics of city-
making, and what does this mean for the role of citizens? Principles and practices
of hackable city-making can be seen at work in the recent resurgence of selfbuilding
in Amsterdam, the Netherlands. In the period after the Þnancial crisis, selfbuilding
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technologies enable people to become active shapers of their urban environment,
how urban institutions and infrastructures as Ôclosed platformsÕ can be opened up
to systemic change by other than the usual suspects, andÑcruciallyÑto highlight
the struggles this may involve. The notion of Ôhackable city-makingÕ is urgent and
relevant from an academic point of view and from a societal perspective. First, a
hotly debated topic in academia is how digital media technologies become increas-
ingly important shapers of urban life and culture. Most notably, the Ôsmart cityÕ as a
phenomenon and discourse has attracted huge attention from various academic disci-
plines. This has also spurred questions about how to foster more citizen-centric smart
cities (e.g., Albino et al.2015; Allwinkle and Cruickshank2011; Calzada and Cobo
2015; Caragliu et al.2011; Diez and Posada2013; Foth et al.2016; Hollands2008,
2015; Kitchin 2014; de Lange and de Waal2013; McFarlane and Sšderstršm2017;
Ratti and Townsend2011; Sadowski and Pasquale2015; Sšderstršm et al.2014;
Townsend2013). Second, researchers point to a crisis in expert knowledge systems
like urban design and study how this waning of professional legitimacy shapes the
work of professionals and the role of institutions.1 Less attention however is given to
the question how these professionals adapt, reshape and reinvent their professional
practice to accommodate to such shifts (for a recent example that includes the voice
of an architecture professional; see de Waal et al.2017). Third, governments across
the world are adopting ÔparticipatoryÕ policy agendas in an attempt to harness a pur-
ported do-it-yourself civic attitude for expenditure reduction and legitimising policy.
However, critical voices argue that this often entails pseudo-participation or that it
exploits peopleÕs free labour cloaked behind hip-sounding labels like Ôco-creationÕ or
Ôsharing economyÕ (Fast et al.2016; Scholz2013; Terranova2000). Fourth, a variety
of factorsÑongoing rapid urbanisation in our Ôurban ageÕ, climate change and natu-
ral disasters, the monetary crisisÑhave exposed the need to build resilient cities. The
question is how this can be done in a way that respects public and democratic values.
Put differently, how to steer away from the solutionist deployment of smart tech and
instead develop a strong set of human-centred narratives for truly smart cities? With
this contribution, I attempt to sketch the contours of this ongoing endeavour.

2 From Computer Culture to Selfbuilders

In order to turn the notion of hackable city-making into a productive term for under-
standing shifts in contemporary city-making, I turn to a small selection of key works
of the literature about hacking as a cultural phenomenon. The discussion helps to
extract and deÞne three aspects that are relevant for our ensuing discussion of self-
builders as city-makers, namely the particularprinciples, ethicsandpracticesasso-

1Arguably, among the Þrst to attack urban planning as a ÔscienceÕ was Jane Jacobs, in her famous
book The death and life of great American citiesfrom 1961 (Jacobs1992). Today, the emerging
Þeld of Ôscience of citiesÕ attempts to rationalise what it deems the Ôpseudo-scienceÕ of planning
through the use of mathematics, data and modelling (e.g. Batty2013, Bettencourt2014).
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efforts. As is described in more detail further below, selfbuilders invest a lot of time
and resources in their work, driven primarily by an intrinsic motivation to solve indi-
vidual challenges and in the process combine ÔselÞshnessÕ with lofty social ideals of
sharing these solutions with the collective.

Third, hacking also is apraxis: a way of doing things by passionately engaging in
an activity that is Ôintrinsically interesting, inspiring, and joyousÕ (Himanen2001: 6).
For the hacker, things only are meaningful if you Þnd out how they work and master
them (Levy2010: 3, 6Ð7). Theway of doing something matters: a proper ÔhackÕ
shows artistry by being imbued with innovation, style and virtuosity (Levy2010:
10). At the same time, hackers frequently operate with reused or repurposed generic
instruments and without any grand design. Hackers are interested in understanding
the complexity of systems and being able gain mastery over them, playfully tinkering
with the resources available at hand. In the words of Richard Stallman, open-source
hacker and founder of the free software foundation, Ôplayfully doing something
difÞcult, whether useful or not, that is hackingÕ.2 Again, as we will see there are
clear parallels with selfbuilding, which more often than not requires people to cleverly
inßuence and gain control over the complex amalgam of physical resources, digital
information, rules and institutions, while balancing individual and collective aims.
Despite the fact that selfbuilding sometimes appears to be more a matter of Ôpainfully
doing something difÞcultÕ, we shall see that people derive satisfaction and pride from
dealing with the challenges.

Hacking reconÞgures the relationship between individual and collective interests.
It serves to scratch peopleÕs very personal itch (ÔI donÕt like the way something works
so IÕll modify it according to my wishesÕ), but it also has a social side to it (ÔIÕve come
up with something clever and this could also beneÞt othersÕ). This social element can
be competitive in an attempt to impress and gain respect among peers (Levy2010:
12), but it can also be communal in the spirit of openness, share-alike and community-
building (Himanen2001: 59; von Hippel2005: 97Ð98; Levy2010: 46). Hence, as
a mode of production hacking can be positioned between the capitalist free market
economy in which competition and proÞt reign supreme, and communitarian ideals
of collectivising and redistributing resources in an equal way. It oscillates between
organising individual creativity andcommunitas.Himanen suggests that hacking
establishes a kind of third way. Hackers challenge the idea that corporations are best
suited to drive innovation and wellbeing and reject capitalist control of information.
Hackers also see the collective interest best served by meritocratic achievement
and are suspicious of centralised authority representing the community (Himanen
2001: 60Ð61). Hackers like to engage in communal open innovationandcare deeply
about individual reputation (Himanen2001: 40). Hackerdom highlights tensions
between the individual and the collective and between reputation-based competition
and communitarian openness. As will become clear, these dimensions are central to
understanding new practices of city-making.

Selfbuilding is as much a cultural practice as a spatial one. Indeed, as we shall see,
it entails the formation of subjectivities and individual and group identities, which

2Source of the quote:https://medium.com/backchannel/what-is-a-hacker-51257cad8b54.

https://medium.com/backchannel/what-is-a-hacker-51257cad8b54
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bear striking similarities to early hacker culture. Hackers tend to have a playful and
curious world outlook. They want to know how stuff works by tinkering with it, not
as engineer who designs according to a careful preconceived plan or blueprint but
in an improvising go-along way. Seeing oneself as a hacker usually entails having a
slightly subversive attitude. Hackers do not accept defaults (Ôas isÕ) but are interested
in imagining spaces of potential (Ôwhat ifÕ). Understanding hacking as involving a
form of subjectivity stresses how important it is to understand contemporary modes
city-making as deeply ingrained in peopleÕs selfunderstanding and selfevaluation. To
study Ôhackable city-makingÕ, therefore, means to study peopleÕs mediated way of
being in the world and their strong affective relationships to the urban environment.
The city hacker is both ahomo faberand ahomo ludens.

3 Approach

The Þndings described here are based on intermittent and non-intensive ethnographic
Þeldworks done in the period between September 2014 and the end of 2015. The
methods consisted of unstructured and semi-structured interviews with over 20 self-
builders and other stakeholders, as well as participant observation during multiple
public and closed meetings in, or about, the Buiksloterham area that were organ-
ised during this period on various locations. As a new actor in the area, a designated
Ôurban laboratoryÕ, members of The Hackable City project team were regularly asked
to present our work in progress and contribute to public or closed discussions about
the development of the area. Hence, we ourselves became one of the visible actors
and stakeholders in the area. In addition to participating in shaping the future of the
area, these sessions allowed us to observe other actors and become attuned to their
motivations, ideas, stakes and actions. Other occasions and settings for ÔpresenceÕ, a
hallmark of doing ethnography, proved to be somewhat problematic since there area
itself was still fairly undeveloped. Especially in the beginning of the project, there
was not yet a real community physically ÔpresentÕ on site with whom to engage.
Questions that guided the initial explorative phase of the investigation were aimed
to get a better understanding of what drives the people involved in selfbuilding, what
structural issues they encounter, how they deal with them, how they balance between
individual stakes and efforts and collective processes and how they deal with insti-
tutional stakeholders. The underlying assumption was that selfbuilding is as much
a cultural practice as it is a spatial practice. Building your own home, I assumed, is
not just about a goal-oriented habitation but constitutes a mode for selfexpression,
identity construction and collective meaning-making. I attempted to capture as much
of peopleÕs ownemicterms and expressions, that is, the vocabulary that people use
to describe their own actions, experiences and interpretations. These were quickly
transcribed, further analysed and interpreted, with the aim of Þnding out whether and
how this can be called a kind of hackable city-making and, by extension, what that
could teach us about the role of digital media technologies in people-centric city-
making. Through this prolonged involvement and various interpretative cycles, com-
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mon narratives started to emerge. These, following anthropologist Clifford Geertz,
are taken as stories people tell themselves about themselves. Although hacking itself
was rarely if ever used inemicselfdescriptions, it did provide a productiveeticframe
(i.e. external to the group under study) to capture the zest of many of these emerging
narratives. This approach contributed to the inductive development of the hackable
city model described below and in the introduction to this edited volume (see also
de Lange2016; de Lange and de Waal2016; de Waal et al.2017).

4 Stories About the Challenges of Hackable Selfbuilding

Many shades of grey exist when it comes to the Þnancial and organisational construc-
tions under which collective selfbuilding happens. Some individuals or households
are at the wheel themselves. They might also hire architects, constructors, consultants
and so on, at certain stages. Notably, a majority of collective selfbuilding projects
are initiated by architects, who create new procedures that allow for varying degrees
of consultation and customisation. The stories that individual selfbuilders recount at
times sound like adventure quests. Like hackers, selfbuilders are invariably driven
by strong motivation and emotional commitment. Many respondents emphasise that
only thanks to their own cleverness, stamina and the sharing of resources, they were
able to overcome the many obstacles and hardship they faced in the complex maze
of an unknown terrain. For example, in fall 2015, dozens of households camped out
in the rain, cold and mud for 3 weeks, just to acquire a plot of land for building their
own home. They did attempt to make the best of it, gladly providing the intrepid
researcher on a soggy Þeldwork visit with coffee and tea, and indeed seemed to
assume a kind of casual pride to be able to endure these primitive circumstances in
order to realise their desires.3 Selfbuilders depart from an ideal, use their imagination
and venture into open spaces. Sometimes that comes at a steep price. The initiator of
Schoonschip, a project to realise a housing neighbourhood of 30 water arks,4 tells:

For my work I visited the autarkic geWoonboot. Then I thought: hey, thatÕs what I want
too. I immediately envisioned an ideal of sustainable living on a real housing boat. ThatÕs
the plan I started working on. I went looking for a group of people who share my ideals.
Next, we searched for a good location. What I liked in the Buiksloterham was that there
werenÕt too many rules and restrictions. I was really drawn to that openness. Initially, the
council of the borough Amsterdam North did not want to lease out the waterfront for area
development. They said: ÔÞrst we want to do the mainlandÕ. Then we directly approached
Alderman Maarten van Poelgeest, who is a fan of both sustainability projects and citizen
initiatives. So he had to support us. We managed to get him to write a letter to the council.
After that, a tender was being put out for that speciÞc waterfront location, which was exactly
what we needed. All this cost me a tremendous amount of time and energy. But I persevered.
I even had to stop working for four months because I was on the verge of a burnout. In
the end, it gives me a lot of energy and satisfaction to see that we, with our little group of

3See in Dutchhttps://nos.nl/artikel/705682-weken-kamperen-voor-een-kavel.html.
4Seehttps://twitter.com/SchoonschipAdam.

https://nos.nl/artikel/705682-weken-kamperen-voor-een-kavel.html
https://twitter.com/SchoonschipAdam
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selfbuilders, have become part of a much larger movement in the Buiksloterham. Things are
really happening in a visible way and on a scale that matters.5

From the above quote, we also see that successful selfbuilders are capable of
mobilising key Þgures or institutions in an early phase of the project. This suggests,
as a more theoretical point, that we should nuance crude top-down versus bottom-up
framings of civic participation and instead look at the capacity for strategic mobilisa-
tion (or Ômiddle outÕ as Fredericks et al. argue elsewhere in this volume). In this case,
the embryonic group of people was able to present themselves as a collective to the
Alderman. In this sense alone, doing things together is crucial. According to many of
the people we talked to, new city-making is all about group formation and identities:
shaping the identity of the neighbourhood and of the people living there. How do
groups construct a feeling of togetherness and what makes them recognisable as a
group, which allows them to ÔmobiliseÕ this collective identity and get investors and
other parties to become interested in doing business with them? Such questions also
play a role at the level of new services. Do you arrange services like water and energy
provisioning individually, collectively or publicly? And how do groups manage trust
and risks among themselves?

Obstacles and opponents come from all directions. Sometimes it is the big vested
parties who, after the Þnancial crisis, aim to continue in old ways by developing the
city at a grand scale. Sometimes it is the municipality that is perceived as giving
selfbuilders not enough or too much freedom, to provide insufÞcient guidance and
support, or to superimpose rules and procedures that are either unnecessary or too
ambiguous. One respondent talks freely about some of the challenges that selfbuilders
face:

A requirement for acquiring plots of land is that selfbuilders submit a realistic plan and get
good marks on a sustainability score chart. According to the municipality, we must solve
questions of energy provisioning at the level of our individual plots. But this is often expen-
sive. So we tried to tackle this by making complementary arrangements between neighbours:
one does green energy, another does water retention, another one separate ßows, and so on.
That too did not pan out because municipality only looks at individual submissions. A third
challenge is that collective investments in large infrastructures is hampered because every-
one moves in different temporal cycle. Some have to decide tomorrow while others are still
in the orientation phase. The list goes on and on: when collective selfbuilders for example
want modular electric patch cabinets, to accommodate future investments in solar or wind
energy, energy company Aliander says itÕs impossible. If a building group wants to invest
in heat-cold storage, the rules prescribe there have to be three units while one is obviously
much cheaper.6

Sometimes quarrels arise from within or between competing selfbuilding groups.
Many selfbuilders share variations of stories about the messy and frequently conßict-
ridden dynamics of building collectives. Problems will inevitably arise, many conÞde.
As soon as you have eight or more people together in a group, one will be a trouble-
maker. Moreover, frictions between neighbouring selfbuilding groups occur, even

5Source: personal interview on 11 March 2015.
6Source: personal interview on 12 December 2014.
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between professionals. In one case, the initiator of a collective apartment building
found out that the new neighbouring building collective on the south side wanted to
increase the altitude of the building, thus blocking view and sun. ÔThe rules to which
we have to conform are ambiguous. I was lucky to Þnd out in time that the neigh-
bouring group followed a different interpretation of the rules and went up higher.
This unexpected occurrence sparked a chain reaction in the whole block, in which
everyone had to change their plans to accommodate. With digital tools we could have
engaged in dialogue much earlierÕ.7

Nonetheless, by engaging ÔadversariesÕ in the right way, they can become allies.
In the end such parties may become partners for scaling up and institutionalising this
new way of city-making. Another selfbuilder, building an individual house, tells:

Institutions like the municipality, Waternet [public water company], Liander [energy network
company] are large and unwieldy. My future house lies at the south-side of the plot that I
bought. There is this rule that the water and energy meters have to be installed within three
meters from the front door. In my case that would mean in my living room! I had to negotiate
with the water and energy companies. Fortunately, I found people inside these organisations
who were helpful, so I managed to get these meters in my garage at the backside of the
house. Of course, I shared all of this information with my neighbours, so they could beneÞt
too. There are only a few idiots like me who want to Þnd out everything for themselves.8

In the end, such parties may become partners for scaling up and institutionalising
this new way of city-making. Selfbuilders perceive a momentum. This was fostered
through community activities in Ôliving laboratoryÕ Buiksloterham.9 During such
regular meetups, selfbuilders meet people in organisations, whether municipalities
or (semi-public) businesses. Frequently, these people would have similar visions
of a more participatory and sustainable way of city-making. A number of public
and private organisations joined a consortium of Buiksloterham stakeholders, which
eventually led to the signing of a declaration of intention for a Manifesto Circular
Buiksloterham. Despite the fact that there were hackers Ôon the insideÕ too, these
institutions faced thorny issues like balancing an impetus towards rapid innovation
and following transparent and just procedures. As one of them noted during a con-
versation: Ôalthough weÕd like to see government moving along more rapidly, this
should not lead to Berlusconi-practicesÕ.

A major challenge for many novices in selfbuilding is the availability and transfer
of knowledge. Selfbuilders all face steep learning curves. ÔTo some degree we all
reinvent the wheelÕ, many acknowledged with a shrug. Synchronisation of knowl-
edge is extremely hard because everyone begins at different moments in time and
faces their own peculiar hurdles. At the time of the research, selfbuilders were
sharing information and knowledge via a variety of platforms, including Facebook,
WhatsApp, various websites, face-to-face conversations and public or closed mee-
tups. This often made it difÞcult for other people to Þnd existing information and

7Source: personal interview 9 Dec. 2014.
8Source: personal interview on 21 May 2015.
9These were organised by a specially appointed Ôarea trailblazerÕ Frank Alsema, who was later
joined by Saskia Muller and Peter Dortwegt. See websitehttp://buiksloterham.nl.

http://buiksloterham.nl
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build upon this knowledge. Moreover, individual experiments and innovations are
often not properly documented and non-transferrable (a known weakness of many
Free/Libre/Open-Source Software projects). We found that several knowledge gaps
exist. One is between advanced and beginning selfbuilders. Another is between self-
builders and (semi-)professionals who have the vocabulary and understand the pro-
cesses but who have rarely actually built a home from scratch themselves. A third
gap exists between selfbuilders who engage in experiments and institutions who also
experiment, like the municipal Ôteam selfbuildingÕ or public service companies.

5 From Alternative Narrative to Hackable City Model

Hackers are characters who speak to the imagination. They Þgure as protagonists
in a quest-like storyline about urbanites who use their cunningÑsometimes against
all oddsÑto make their own city using tools available at hand. As we have out-
lined elsewhere (Ampatzidou et al.2015), the notion also bears the suggestion of
provocation and friction. Some people will associate hacking with disruptive or even
illegal activities. Others will think of a libertarian Silicon Valley ethics of selfgov-
ernance, own responsibility and technological solutionism. However, many authors
have pointed out that hackers often like to work in groups and share their efforts,
thus contributing to the common good. The notion of hacking employed here is one
that deliberately uses these tensions to hone the discussions about the future of our
cities. Who have the right to make the city? Instead of being a hermetic narrative that
offers a singular solution to complex challenges, the story and the model are open
to be ÔhackedÕ. It ties together multiple levels of individual hacker attitude, collec-
tive hacker practices and institutional hackability. It provides a frame to address the
complex interplay between economic challenges (how do we build resilient cities
after the Þnancial crisis, and what are new business models), spatial and social ques-
tions (how do we deal with cooperative area planning, demographic shifts, new types
of communities), cultural changes (how do we leverage contemporary do-it-yourself
culture, the reshufßing of roles between professionals and amateurs) and governance
issues (how can we shape the participatory society, what roles are there for institu-
tions, and what public values do we want to sustain or strengthen). In the hackable
city urban designers, institutions and citizens together build the city of the future in
participatory, innovative and sustainable ways.

Based in part on the outcomes of this limited ethnographic research, we inductively
constructed a model for hackable city-making, which has been described on more
detail elsewhere (see de Lange2016; de Lange and de Waal2016; de Waal et al.
2017; de Waal et al.2018). That happened in an inductive grounded theory-like way;
that is, we combined empirical observations and conceptual reßections to form a
theoretical model that could be further tested. The model captures in a simpliÞed
manner the complex dynamics between city stakeholders at three basic levels and
scales:
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Fig. 1 Hackable city-making dynamics

(1) An individualhacker attitudefuelled by a do-it-yourself ethics and professional
amateurism (doing something very well Ôfor the love of itÕ, being intrinsically
motivated);

(2) A collective set ofhacking practices, including open innovation, collaboration
and sharing of knowledge and resources;

(3) Thehackabilityof institutions, that is, the structural affordances at the level of
organisations, rules and public governance to be open to systemic change from
within or outside (Fig.1).

This model is neither purely descriptive nor prescriptive. It acts as a heuristic
that allows us to investigate how the city can be made ÔhackableÕ, that is, opened
up to other people to shape the future of their cities. As we have seen, selfbuilding
in Buiksloterham spans across these different levels. The individual level is made
up of selfbuilders who each acquire their own piece of land and start building their
own home. The collective level consists of group activities and events that transcend
the individual plot. Connections between the individual level and the collective level
are forged when people start sharing resources like generic information and speciÞc
knowledge about, for instance, dealing with infrastructure companies, to collabo-
ratively start working on public green spaces. When enough people keep sharing,
beneÞts can be reaped individually while still strengthening the commons. The insti-
tutional level is composed of the various parties and regulations responsible for
shaping the conditions for selfbuilding and providing the infrastructures. The collec-
tive level, as we have seen, is a crucial hinge for getting individuals and systems to
move.

6 Reßections: Hackable City-Making?

Failures, so we are told, teach valuable lessons. Let me then conclude by way of the
confession of failure, to hopefully arrive at a number of productive take aways. The
Hackable City project team used the ethnographic data and the model to develop
a design probe that sought to intervene and test how hackable city-making might
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work in practice using digital technologies. As was mentioned above, we identiÞed
several knowledge gaps. To bridge the information gap and lower the barrier to
entry, we attempted to build a Wiki for selfbuilders. This was to become an open-
source, community-driven writable platform for selfbuilders to share their insights.10

Disappointingly, it was not met with raging enthusiasm by anyone, and at some point,
we decided to abandon the idea altogether. We assumed that it was not useful enough,
because of technical glitches, time constraints and the fairly high level of literacy
required to work with wiki software. In hindsight, I now feel that the problem of
this design probe was actually the complete opposite. Instead of being not functional
enough, it was too functional. It was primarily utilitarian and goal-oriented, instead
of matching the autotelic identity-based motivations of selfbuilders. There was no
Ôcommunity curationÕ (Wyatt2011) and sense of ownership from the outset. Instead,
it was erected for them by a third party. If I had to do it again, I might have suggested a
platform or tool to tell meaningful stories instead of sharing chunks of information.11

A second failure is of a more structural nature. The tragic turn in our narrative
of heroic hacker/city-makers is that in the end the pioneers, the innovators, were
superseded by business-as-usual city-making. Midway during the project, around
2015, markets had crawled back up and project developers and builders awoke from
their dormancy. Amsterdam municipality happily embraced the restored Ônormal
situationÕ of doing business with fewer but larger developers, instead of an unruly and
quarrelsome bunch of loosely organised civic hackers. Initiators of midsize collective
selfbuilding apartments complained they could no longer get their foot in the door
with the larger stakeholders. Apparently, the narrative of selfbuilders as hackers
resonates in a time of crisis but is not compelling enough to last.

A third failure, if you could call it that, is the ease with which the ÔhackingÕ ter-
minology falls prey to blurry metaphorical parlance. It is important to distinguish
between various kinds of Ôcivic hackingÕ and use the notion with some concep-
tual rigour. The kind of hacking discussed in this chapter differs from hackathons,
appathons, hackspaces and so on, which usually involve just coders or hardware
tinkerers. While the Ôcivic hackingÕ discourse partially overlaps, we look at actual
city-makers, people shaping the city. Oftentimes, criticisms of the Ôcivic hackerÕ phe-
nomenon point to barely disguised underlying neoliberal forms of exploitation. For
example, in a recent publication about precarious labour, well-known critical urban
sociologist Sharon Zukin criticises hackathons for being a form of labour extrac-
tion and exploitation (Zukin and Papadantonakis2017), echoing similar arguments
made by others (e.g. Gregg2015; Terranova2000). Likewise, Evgeny Morozov and
Francesca Bria state that Ôneoliberalism 2.0Õ casts citizens as ÔhackersÕ, people who
are able to do more with less in the context of austerity of public service expenditure
(Morozov and Bria2018: 20). While these certainly are valid points from a political

10Project intern Melvin Sidarta invested a considerable amount of his time to actually build this
wiki.
11In fact, at a later stage in the project newly joined team member Tara Karpinski devel-
oped a much more interesting app for selfbuilders to recount testimonials and success stories.
See the report here:http://thehackablecity.nl/2016/12/13/designing-and-testing-the-internationale-
bouwtentoonstelling-app-2/.

http://thehackablecity.nl/2016/12/13/designing-and-testing-the-internationale-bouwtentoonstelling-app-2/
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economy perspective, I want to push back a little, using two arguments. As a more
general Þrst point, such criticism neglects to give a voice to the variegated ÔemicÕ
perspectives, that is, the range of possible motivations of people themselves. Seen
from the outside, civic hacking activities may appear as precarious or exploitative.
Indeed, as was mentioned, selfbuilders in the Buiksloterham might be seen as guinea
pigs that were only given leeway while the crisis lasted. To participants themselves,
however, it can feel tremendously gratifying and well worth the contribution. Sec-
ond, and more important for my point here, ÔhackingÕ can act as a critical term that
highlights these and other frictions and allows us to raise thorny questions. Hence, I
propose that the concept of ÔhackingÕ entails a form of criticality (Rogoff2003) or
Ôcritical makingÕ (Herz2012; Ratto2011; Ratto and Boler2014).

Hackable city-making as discussed here entails a selfreßexive criticality of the
tools used, of the range of city-making practices and of the institutional protocols
and governance. It also critiques the prevailing narrative of city-making as the pre-
rogative of professionally trained experts, while refraining from claiming that these
alternative practices are the deÞnitive ÔsolutionsÕ to question of resilient future-proof
and participatory city-making. It questions instead of answers: who can build the
city? In this sense, I argue that the value of Ôhackable city-makingÕ as a concept is
that it reinserts political dimensions into new ÔsmartÕ ways of city-making, highlight-
ing negotiation, friction, subversion and questions of in/exclusion (see also Perng
and Kitchin2018). A hack means a quick and often somewhat messy but working
makeshift solutionto a problem. ÔAn ugly hackÕ is a common phrase for something
Þxed in a haphazard make-do way. While this does not necessarily lead to the most
high-quality or sustainable result, this way of working offers a perspective on city-
making not as endeavours for eternity but as perpetually unÞnished enterprises that
are by nature always open to modiÞcations and are deeply reliant on the factor time
(for this fundamentally temporal reimagining of the practices of architecture and
urbanism, see Bergevoet and van Tuijl2013). The term thus is critical of itself: it
acknowledges its own make-do and imperfect nature and understands itself as the
product of friction. There is, then, a lesson to be learned by designers and policy-
makers from hackers in terms of accepting ÔmessinessÕ as a given and daring to
relinquish control. The terms ÔhackabilityÕ and ÔhackableÕ point to an affordance of
systems, the condition of being open to modiÞcation or systemic change from within
or from the outside by anyone willing to invest effort. To call city-making Ôhackable,Õ
then, means to take subversive and countercultural city-making practices seriously.
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Epilogue: Co-creating a Humane Digital
Transformation of Cities

We live in an era of digital transformations, for good or for bad. The dominant
narrative has since the Second World War been a positive one: digital technologies
will foster positive externalities like ef� ciency, wealth, health, inclusion, trans-
parency, environmental sustainability, global understanding and generally
improved quality of life.

Increasingly, however, a negative narrative is on the rise from critical corners to
the mainstream, not necessarily about the digital as such, but relating to some of the
less positive externalities of everyone and everything being connected and mea-
sured: vulnerability, insecurity, surveillance, complexity, exclusivity, volatile
economy, job loss, migration, stress and loss of belonging.

This should come as no surprise. Despite prevailing digital utopianism being
heralded, why should change brought about by digitalisation be any different than
earlier revolutions in this regard? The issue, however, is that in a paradigmatic
transition as the digital one, where every custom and institution is challenged, we
simply do not know in advance what is the better way forward, and even less is the
chance that‘we’ will agree. So, while the consequences on core concerns like
safety, economy and well-being are simply daunting, the digital transformation is
coming as a global force and it creates an outlook of uncertainty.

Cities are the most complex creations of humans. They contain everything,
including more than half the world’s population, by far the largest chunk of the
economic activity, and cities pollute more than anything else. At the same time,
they are also about the most resilient part of our civilisation. Cities do not tend to go
away when� rst founded. Unless an infrastructural revolution arrives.

The transformation of cities is the transformation of the contemporary human
condition. There are certainly communities that are not urban, but they will follow
in the footsteps of the cities as they transform—just think of running water, or the
more accessible commodity infrastructure: mobile communication.

Taken together, the digital transformation of cities represents a profoundly
complex uncertainty, characterised by dilemmas, and it is a looming challenge for
the cities all over the world. The question is how to move responsibly forward.
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