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The Experimental City

‘If the much talked about politics of green transformations during the post-2009 era is
to be more than another fad, it will have to find traction in the world’s cities where the
majority of the population now lives. This book convincingly argues that this is starting
to happen as “urban experiments” mushroom across the global regions of the world. This
first provocative review of the evolutionary potential of these actually existing processes of
change starts off in Chapter 2 with a remarkably useful definition of “urban experimenta-
tion” that is then explored by people from many different disciplines and perspectives. The
analyses emerging from this book raise the possibility that “urban experimentation” may
well be the emergent mode of governance that replaces both bureaucratic managerialism
and the business-led public—private partnerships that underpinned neoliberal corporatism
and splintered urbanism. Entrepreneurs, innovators and knowledge networks become the
new players in a world where cities become laboratories for the future.’

Mark Swelling, Distinguished Professor of Sustainable Development in the School of
Public Leadership, Stellenbosch University, South Africa

‘From Pefalosa to post carbon cities, from urban acupuncture to Arcosanti and from living
labs to cabin ecologies, experimentation is interrogated in this creative and innovative col-
lection through multiple cases focusing on governance, conceptual development, stakeholder
engagement, and corporatist approaches. At the intersection of practice and theory, the con-
tributors bring us closer to identifying common concerns, challenges, and questions.’

Julian Agyeman, Professor of Urban and Environmental Policy and Planning, Tufts
University, USA

This book explores how the concept of urban experimentation is being used to reshape
practices of knowledge production in urban debates about resilience, climate change
governance, and socio-technical transitions.

With contributions from leading scholars, and case studies from the Global North and
South, from small- to large-scale cities, this book suggests that urban experiments offer novel
modes of engagement, governance, and politics that both challenge and complement conven-
tional strategies. The book is organized around three cross-cutting themes. Part I explores the
logics of urban experimentation, different approaches, and how and why they are deployed.
Part II considers how experiments are being staged within cities, by whom, and with what
effects? Part III examines how entire cities or groups of cities are constructed as experiments.

This book seeks to contribute a deeper and more socially and politically nuanced
understanding of how urban experiments shape cities and drive wider changes in society,
providing a framework to examine the phenomenon of urban experimentation in concep-
tual and empirical detail.

James Evans is a Professor of Geography at the School of Environment, Education and
Development, University of Manchester, UK.

Andrew Karvonen is Lecturer in Architecture and Urbanism at the University of
Manchester, UK and co-director of the Centre for Urban Resilience and Energy.

Rob Raven is Professor of Institutions and Transitions at Utrecht University, the Netherlands.
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Foreword

Maarten Hajer

Cities are increasingly seen as agents of change. Benjamin Barber authored /f
Mayors Ruled the World and travels the globe promoting a ‘Parliament of
Mayors’. Others speak of an ‘urban age’ and try to connect cities through net-
works. Is this idea of an urban age more than just a nice story line? We see how
national governments struggle to come up with policy solutions for the pressing
problems of our times, such as the climate crisis, migration, the future of work
and the future of health and care. Nation states are an invention of the nineteenth
century. Would it be that cities are more apt to meet the challenges of the twenty-
first century? In actual fact there is more going on than this profound reordering
of the political geography.

Cities had no option but to reinvent themselves over the last decades. First
there was the normative call for a different form of government. The 1990s
saw the emergence of the New Public Management approach with the dictum
‘run government like a business’. This paradigm caused, and in many cases still
causes, massive confusion. Perhaps it was good to shake up the old bureaucracy
and insert a dose of ideas from the world of business management. But a public
and democratic organization is something essentially different from an organiza-
tion operating in the world of business and commerce.

Second, in many countries local governments got more responsibilities, for
instance in the field of social policy, health care and welfare, as national govern-
ments tried to reduce its own involvement in those areas.

Third, local governments have been through long years of budget cuts that
have made it impossible to keep relevant expertise in house. City governments
no longer know how to judge the technical proposal for a new bridge, a town
hall, a new ICT system. All expertise has been outsourced to consultants. As a
consequence the bureaucratic capacity of the state to rule has been eroded. So,
while local governments now often have more responsibilities, they simply can-
not draw on the old logics of their bureaucratic routines. Local governments have
to do more with less.

No wonder, then, that we hear so much about innovative governance at the
local level. Cities simply must innovate in order to function. Little wonder that
we hear so much about experiments these days. A remarkable example is the rise
of ‘living labs’. Quite tellingly, the European Network of Living Labs (ENOLL)
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alone has more than 250 members. It is just one example of a trend of what the
editors of this book have called ‘experimental cities’. Living labs are part of a
whole new lexicon of governance, including other terms and concepts like ‘inno-
vation hubs’, ‘city deals’ and ‘green deals’. Cities are looking for new trajectories
to find solutions for the pressing issues of our times.

This new discourse marks a shift away from old planning practices such as ‘sur-
vey—analysis—plan’ and indeed tools like strategic plans that were to be updated
every four or five years. Such practices assume stable bureaucracies that cities,
after all the budget cuts, no longer have. But there is another, more profound,
reason for this shift. There may simply be less of a need for those cumbersome
bureaucratic routines as digitalization now allows much easier access to data, and,
indeed, more frequent update of the figures and results. This new digital layer
in policy-making disrupts fundamental routines of governance. Indeed, the very
basic idea of a ‘policy process’ has had its day. The differentiation between policy
analysis, policy-making, implementation and subsequent evaluation cannot cope
with ever quicker feedbacks that stem from ICT applications. Take the example
of the national statistical office. In the old days, a national statistical office had
to rely on cumbersome questionnaires to gather data. Every bakery was obliged
to fill out questionnaires as to how much flour was bought, how much bread was
sold, how much energy was used. Adding this up was a horrific task, requiring
many ‘clerks’. Nowadays this can all be done quite easily and the results are in
much quicker. The effect is a push for faster responses and adjustments, thus can-
celling out the power of the hierarchically ordered bureaucratic regime. So, like it
or not, we must speed up and innovate the way in which city governments respond
to and interact with new findings and possibilities.

What is more, there is now a very new and demanding public that is far less
patient and calls for quick responses. This broad sociological shift that I have
called the rise of ‘the energetic society’ (2010) also implies that governments have
had to readjust their practices of governance to retain their legitimacy.

This book is a timely exercise, taking stock of the many different ways in
which these experimental cities have manifested themselves. It provides a much
better understanding of the consequence of this turn to experimental governance.
A first and important observation is that experimental cities allow for the contex-
tual understanding of issues. There is no ‘one size fits all’, but working with an
appreciation of the local situation. Second, there is no lack of ambition. We see
how many experiments are aimed to bring about structural transformation; for
instance in the field of sustainable energy.

The idea of ‘experimental cities’ seems rooted in the ‘local turn’ that emerged
in the aftermath of the 1992 Rio de Janeiro sustainability conference. It launched
the ‘Local Agenda 21’ programme. Initially this was not a prominent stream of
initiatives (indeed, it seemed to serve as a fig leaf for the lack of robust actions
of national governments). Yet over the years it matured into the now generally
accepted claim that cities are new agents of change on a global level.

A third, and perhaps more profound, dimension of these new experimental
cities seems to be the shift towards a new epistemology. Rather than trying to
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apply a general principle at the local level we now hear much more about ‘best
practices’ and ‘upscaling’. So a deductive logic seems to have given way to a far
more inductive way of reasoning. In terms of learning strategies the old regime
of ‘analysis & instruction’ has been replaced by an approach of ‘variation &
selection’. In this latter system, there is much more room and appreciation for
localized experiments.

At the same time the new discourse of ‘living labs’ and ‘experiments’ is a
somewhat ironic trend. After all, living in a city that is functioning as a ‘living
lab’ could also be quite a scary proposition. Anthony Townsend (2013) has some
examples of how early adoption of smart technologies can also lead to blackouts,
accidents or simple disruptions of services.

The explanation for the emergence of this new language may lie in the fact
that we have also seen an influx of natural science expertise into urban matters.
Traditionally the urban was strongly the domain of the social sciences. But the
approaches of human geography, urban studies, urban sociology or urban politics
now must compete with new claims to knowledge. This is sometimes via inter-
disciplinary fields like innovation studies or inquiries into urban metabolism, but
we also witness the advance of a new ‘urban science’ that conceives of the city
as an algorithm and tries to extend its claims using the newly available ‘big data’.

It seems likely that the natural science disciplines brought this new vocabu-
lary of labs and experiments with them. The risk, of course, is that with the new
language you also bring in some of the connected epistemological commitments.
There are quite a few remnants of the positivist ‘science for policy’ approach in
the language of experimental cities. Talk of ‘samples’, ‘rigorous scientific knowl-
edge’, ‘upscaling’, ‘replicating’, ‘roll out’ all derive from a scientific discourse
that assumes that you can ‘isolate’ crucial variables, come to Humean general
laws and then indeed, ‘roll out’ the model that is supposed to work in any context.
Perhaps this ‘slippage’ is characteristic for this moment in thinking about new
theories of change.

Yet in the end behind this linguistic turn of ‘experimental cities’ is a profound
move towards a new way of thinking about social change in which cities are
places of hope. This timely book will help us to be more precise about how cities
can live up to that great expectation.

References
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1 The experimental city

New modes and prospects of urban
transformation

James Evans, Andrew Karvonen and
Rob Raven

The world hates change yet it is the only thing that has brought progress.
(Charles Kettering)

The promise of experimentation

As the global population becomes increasingly urbanised, cities have emerged as
the dominant arenas to address the grand challenges facing humanity. Problems
associated with climate change, economic under-development and social inequal-
ity are essentially urban in character. And so are their solutions. The burgeoning
realisation that ‘business as usual’ will no longer do has prompted a search for
alternative ways to organise, plan, manage, and live in cities. Experimentation
promises a way to do this, gaining traction in cities all over the world as a mode of
governance to stimulate alternatives and steer change (Bulkeley and Castan Broto
2012). Policy makers, designers, private companies and third sector organisations
are initiating innovation activities to trial alternative future visions of local eco-
nomic development, social cohesion, environmental protection, creative sector
expansion, policy evolution, service delivery, infrastructure provision, academic
research, and more (Karvonen et al. 2014).

The concept of experimentation feeds on attractive notions of innovation and cre-
ativity (both individual and collective) while reframing the emphasis of sustainabil-
ity from distant targets and government policies to concrete and achievable actions
that can be undertaken by a wide variety of urban stakeholders in specific places
(Karvonen and van Heur 2014). The ability of urban experiments to be radical in
ambition while limited in scope underpins a vibrant debate in both the policy and
academic worlds with respect to their ability to prompt genuine change. Are they
simply extensions of business as usual, spatially limited and captured by a familiar
cast of dominant interests? Or can they generate real alternatives and stimulate
profound transformation? The profusion of major international research projects
currently addressing this very question suggests that there is no simple answer (see
Castan Broto and Bulkeley 2013; McGuirk ef al. 2014; Wieczorek et al. 2015).

The goal of this book is to make sense of urban experimentation as a rapidly
emerging field of practice and theory by bringing different approaches and cases



2 James Evans et al.

into dialogue with one another. To set the scene, this introductory chapter surveys
key themes that animate urban experimentation as a field of study before intro-
ducing the contributions that comprise the volume.

While an ethos of experimentation has arguably animated the urban project from
classical antiquity onwards, urban experiments are currently being deployed more
widely and explicitly than at any other time (Evans 2011). The Mayor of Bogata,
Enrique Pefialosa, is famous for transforming the city from one of the most dan-
gerous and unpleasant places to live into a global leader in sustainable urbanism
by the end of the 1990s. What he calls the ‘Bogata experiment’ started with a far
smaller one, the dia sin carro or day without cars, which catalysed the global ‘Happy
City” movement (Montgomery 2013). Real-world experiments can create powerful
shared values by letting people experience a different possible future — in this case
a city with no cars. This is just one of a multitude of urban movements that share
a commitment to changing the way in which we build, manage and live in cities
through explicitly staging experiments. Smart cities, eco-cities, low carbon urban-
ism, urban living labs, happy cities and sustainable urban development all draw on
the idea that experimentation can generate more liveable, prosperous and sustainable
urban futures (de Jong ef al. 2015). Experimentation forms a common thread running
through otherwise disparate contemporary urban trends, from corporatised attempts
to create smart, low carbon cities to grassroots civic movements to make neighbour-
hoods more socially cohesive. It is for this reason that urban experimentation has
come rapidly to prominence across a broad spectrum of urban practice and thought.

While assuming many forms, urban experimentation can be distinguished con-
ceptually from conventional urban development or policy by an explicit emphasis
on learning from real-world interventions. Urban experimentation offers a frame-
work within which to arrange instruments, materials and people to induce change
in a controlled manner, and subsequently evaluate and learn from those changes
(Karvonen and van Heur 2014). The institutionalisation of experimentation sets
contemporary activities apart from more broadly experimental approaches to
urbanism practiced in previous decades and, indeed, as Gross suggests (2010: 66)
‘anything that is subject to change’. This ethos of experimentation resonates with
the broader emergence of reflexive governance and the importance of learning
within and between networks of urban actors (McFarlane 2011a, 2011b). Cur-
rent attempts in cities to learn through place-based experimentation reflect Beck’s
(1995: 15) model of reflexive modernity, seeking to reconcile ‘the science of data
and the science of experience’ through real-world experiments. Research inspired
by the laboratory studies tradition and socio-technical studies has revealed how
experiments spread by supplying both tangible evidence of impacts and outcomes
and experiential evidence through the demonstration of alternatives in real-life
settings (Marres 2009). Experimenting in cities promises scientifically rigorous
knowledge that both reflects and is shaped by the context of lived experience
and which as a result can be applied more quickly and successfully (Evans and
Karvonen 2011). Various manifestations of the experimental mode of governance
like living labs, maker spaces and hackathons hold the potential to reconnect the
traditional political institutions of modernity — characterised by Beck as ‘zombie’
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institutions that are dead but still alive (Boyne 2001) — with the experiences and
needs of everyday urban life.

The promise of learning, and by extension innovation, lends experimentation
considerable rhetorical power as a method through which to scale up from indi-
vidual examples. As experimental activities reinterpret and reframe the trajectories
of contemporary urban development, different frameworks are being developed
to understand these processes. In their survey of Australian cities McGuirk et al.
(2014) distinguish between institutional and practical experiments, with the former
entailing experiments in arrangements within and between institutions to produce
new ways of governing and the latter involving novel practical actions. Focusing
on the transformative capacity of experiments, Smith and Raven (2012) distinguish
between ‘fit-and-conform’ and ‘stretch-and-transform’ modes of change, which
refer to experiments that take place within dominant institutional contexts versus
those that transform their contexts. Practical experiments can prompt broader insti-
tutional change, and for many this represents the sine qua non of urban experimen-
tation as a worthy pursuit. For others, urban experiments open up spaces for new
kinds of governance and action in the city, giving centre stage to social interests that
are downplayed under dominant governance arrangements but which over time may
coalesce into coherent pathways to wider transformation (Bulkeley et al. 2015).

A key question emerging from the literature concerns the politics of experi-
mentation, or more specifically who is allowed to take part at both the institutional
and practical levels. For example, the smart city discourse as articulated in Europe
and Asia has hitherto focused on trialling technological ‘solutions’ in real cities,
privileging multinational corporations as urban actors (Vanolo 2014; Viitanen
and Kingston 2014). In contrast, the Transition Towns movement positions local
communities as the designers and instigators of urban experiments (Smith 2011;
Seyfang and Haxeltine 2013, Aiken 2014, Feola and Nunes 2014). In reframing
urban development experimentation shifts the balance of power between actors,
empowering some while disempowering others, and privileging new forms of
knowledge and evidence in the process (Karvonen ef al. 2014). In some cases, the
availability of information about the performance of experiments invites a data-
driven approach to urban governance. In others, it militates a design-led approach
to urban development, as cities and parts of them become positioned as urban
living labs, serving as laboratories for radical change in which users are involved
in the co-design of solutions to pressing urban problems (Nevens et al. 2013;
Voytenko ef al. 2015).

Much like the localism trap in development studies, which assumes that ini-
tiatives at the local level are somehow fairer, there is a tendency to assume that
urban experimentation is an a priori beneficial endeavour. In their recent review,
Luque-Ayala and Marvin (2015) highlight the need for smart urbanism to be more
experimental, but Masdar City, perhaps the most high profile example of a smart
eco-city, positions itself explicitly as an experimental city, albeit a highly techno-
centric and corporatist one (Shelton et al. 2015). Experiments, understandings of
experiments, and the attendant future visions they entail, are not inherently posi-
tive but carry politics just like any other development strategy.
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Closely related and an increasingly important dimension of urban experimen-
tation concerns how success is defined and measured. The quote at the start of this
chapter is from Charles Kettering (1876—1958), an American inventor who led the
research division of General Motors for 27 years. He patented the electric starter
amongst numerous electric and lighting systems for cars, paving the way for the
huge success of General Motors in establishing the automobile as a primary focus
of urban planning in the second half of the twentieth century. The unintended
consequences of this success — pollution, congestion, poor health and the destruc-
tion of communities — are both well-known and a central focus of cities that are
striving to realise more sustainable urban futures. Strictly speaking, this example
concerns innovation rather than experimentation, but the point holds in relation
to how the evaluation of experiments can vary significantly depending on what
outcomes are seen to constitute success. The definitions of success that inform
evaluation often reflect the political goals and approaches of the specific actors
involved, including researchers themselves (Voytenko ez al. 2015). For example,
transition scholars tend to highlight success when experimentation produces more
environmentally friendly development pathways, while urban scholars highlight
success when experiments are more socially and democratically robust. Caution
is required here. Many different definitions of experimentation are at play, and the
way in which experiments are designed, mobilised and evaluated differs hugely.

Debates concerning the politics of urban experimentation lead inexorably to the
question of how an experiment or set of experiments drives wider transformation.
This is a key topic of concern motivating this volume and many of the theoreti-
cal frameworks presented are essentially attempts to conceptualise this process.
In relation to the low carbon agenda, numerous successful experiments have been
established in cities over the last 20 years, leading funding bodies, policy makers,
charities, companies and communities to a shared contemporary focus on how to
translate discrete experiments into broader change. Part of the allure of experimen-
tation is based on the assumption that it is possible to scale up from an individual
project to the city through a process of trialling, learning and rolling out (Brown
and Vergragt 2008; Evans 2011) but the complexity of achieving broader change
is often hidden behind a lexicon of verbs such as upscaling, replicating, transform-
ing, seeding, rolling out, and breaking through. These words imply quite different
understandings of how change unfolds over space and time, blackboxing the social
and political agency through which it takes place (Pesch 2015). While a revolution
is enacted by revolutionaries, experiments, transformations and transitions have no
obvious corresponding terms, despite the fact that they imply a power dynamic
whereby certain (more powerful) groups are experimenting on other (less powerful)
groups with the purpose of transforming or transitioning them.

Focusing on experiments directs attention to the specific social and material con-
texts in which urban change is embedded and through which it literally ‘takes place’.
Understanding experiments as sites through which ‘particular urban infrastructure
regimes ... are configured and challenged’ (Bulkeley ef al. 2014: 1477) resonates
with current understandings that emphasise the relational and provisional aspects
through which the city is comprised (Graham and McFarlane 2015). Urban Political
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Ecology with its emphasis on flows of power and materials, socio-technical studies
with its emphasis on the coevolution of technology and society, and critical infra-
structure studies focus on the ways in which urban institutions, techniques and arte-
facts are ‘established, maintained and challenged’ (Monstadt 2009: 14). The process
of urban experimentation unfolds over space and time through reworking the rela-
tionships between social and material networks in the context of existing economic,
social and political trajectories.

The body of work that has emerged around the idea of transitions presents
an increasingly influential way to think about this relationship. Since its incep-
tion in the early 1990s, a bourgeoning literature on socio-technical sustainabil-
ity transitions has drawn attention to how experimental approaches to innovation
drive socio-technical change in the context of prevailing institutional, material
and social structures (Markard ef al. 2012). Drawing on evolutionary theories and
socio-technical studies in particular, this literature is primarily concerned with
understanding the emergence of new socio-technical systems and their interplay
with system-level dynamics of incumbent ones. Incumbent socio-technical sys-
tems (or ‘socio-technical regimes’) are stabilised through the rigorous alignment
of routines, institutions, infrastructures and networks that constitute the provision
of societal needs such as energy, mobility and food. These regimes developed
out of earlier responses to societal challenges and economic opportunities in the
twentieth century, but now pose structural challenges to innovation responses to
contemporary challenges such as climate change, global resource depletion, rapid
urbanisation, and global economic restructuring. In evolutionary terms, regimes
form disadvantageous selection environments for path-breaking innovations
seeking to transform the very core of how we produce and consume goods and
services. Successful experimentation as such entails not just short-term successes
in experimental projects but more so their critical influence in transforming wider
regime structures (Smith and Raven 2012).

Real-life experimentation with path-breaking innovations outside of labora-
tory spaces is a way to transcend this structural impasse (Kemp ef al. 1998). It
ideally enables reflexive and multi-dimensional learning processes across a range
of issues such as infrastructures, policy paradigms, cultural norms, ways of organ-
ising markets, and consumer behaviour. As such, experimentation entails the
negotiation of multiple expectations of possible and desirable futures (Berkhout
2006), and the re-making of social relations across chains of actors involved in
or influenced by transitions in socio-technical regimes. The urban arena forms a
relatively new context for socio-technical transitions research (Hodson and Mar-
vin, 2010; Frantzeskaki et al. 2016), which historically drew national and sectoral
boundaries around transitions in socio-technical systems (Raven ef al. 2012). A
key question is how urban and sectoral structures are entangled and form multi-
scalar contexts for urban experimentation, including the role of power relations
enacted through them (Murphy 2015; Truffer ef al. 2015).

To summarise, urban experiments provide a unique point of intersection between
practice and theory. They increasingly shape the activities of cities trying to trans-
form themselves, as well as occupying the efforts of scholars from across a range
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of traditions to understand this process. By focusing on urban experimentation as a
unit of study, this volume advances conceptual and practical understandings of the
topic to identify common concerns, challenges and questions.

Contributions in this volume

The following chapters are contributions from leading scholars across the key
disciplines currently at the cutting edge of the research field. They have a shared
interest in understanding how experimentation is being conceived, implemented
and assessed in a wide range of settings. The three questions of how urban
experiments happen, who is involved, and what their wider impacts are provide
recurring themes throughout their chapters. The book is organised into three
parts: logics of urban experimentation, experimenting in cities, and experimen-
tal cities. The insights and examples that populate these three parts provide a
framework to examine the phenomenon of urban experimentation in conceptual
and empirical detail.

Part I, logics of urban experimentation, explores different theoretical and
conceptual approaches to urban experimentation. It investigates the origins and
undercurrents of urban thinking that resonate with and add to current debates
about urban experimentation. Part II, experimenting in cities, presents a set of
chapters that analyse how experiments are being staged within cities, focusing
on who does the experimenting, on who or what, how and with what effects.
This part reflects the wide variety of urban experiments that are currently in
play, varying from buildings to neighbourhoods, and from highly formalised
state-led experiments to informal attempts to remake the urban fabric. Part III,
experimental cities, asks how entire cities or groups of cities are constructed and
conceived as experiments and what can be learnt from understanding experi-
mentation at the city level. This final part focuses on more iconoclastic examples
of ambitious attempts to prompt rapid urban innovation through extreme forms
of experimentation. As a note of clarification, the distinction between the terms
urban experimentation and experimental cities is one of scale rather than process,
reflecting a desire to explore both the content and context of urban experimenta-
tion. Parroting the distinction between urbanisation and the city offered by urban
studies, urban experimentation can be viewed as a process that generates the
experimental city as its outcome.

Part I: Logics of experimentation

This first part includes six chapters that examine different logics and theorisations
of experimentation. The first chapter by Frans Sengers and colleagues reviews
the notion of experimentation as discussed in the sustainability transitions litera-
ture. The chapter develops a typology of experimentation distinguishing between
niche experiments, social experiments, transition experiments, grassroots experi-
ments and sustainability experiments, and proposes an encompassing defini-
tion of experimentation. Tim May and Beth Perry critically examine how global
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dynamics, in particular those related to neoliberal capitalism and the knowledge
economy, are framing the conditions within which experimentation takes place.
They discuss the possible dangers of such a framing, in which neoliberal practices
do not positively benefit city populations but rather risk accelerating the inequali-
ties produced by business-as-usual approaches. They propose an alternative fram-
ing around the notion of grassroots experimentalism. Simon Marvin and Jonathan
Silver draw on an extensive survey of over 70 urban laboratories to develop a
typology of multiple styles of experimentation. The typology captures the huge
variety in terms of the focus, setting, logics, activities, and temporal orientation of
experimentation in urban laboratories. Reflecting on the results, they call for more
comparative research to better capture the political roles and social organisation
of urban laboratories.

In their chapter, Chris Ryan and colleagues report on recent attempts to engage
in experimentation from a visual design perspective. They build upon collec-
tive envisioning and participatory methods promoted in Transition Management
approaches and combine these with recent design techniques. The resulting pro-
cess is organised around debating ‘glimpses of possible futures’ in interactive
workshop settings. Although it is too early to make any definitive conclusions
about how this process contributes to actual transformations on the ground, the
preliminary results illustrate that visual design experimentation enables a neces-
sary cognitive break from the status quo. Elizabeth Rapoport looks at the recent
history of ‘sustainable urban projects’ — large-scale efforts to create a new district
or area of a city with explicit attempts to integrate sustainable design criteria. She
highlights how branding and marketing, and in particular voluntary rating and
certification schemes, are the most common reason to incorporate sustainability in
these projects. She also argues that radical innovation is unlikely in a constrained
space of urban development due to risk aversion amongst the rather narrow group
of sustainable property developers involved. Simon Marvin and Mike Hodson end
this section with a chapter on ‘cabin ecologies’ — enclosed life support systems.
They trace the intriguing history of the development and deployment of inte-
grated urban infrastructures from its origins in space and military programmes,
and reflect on the path dependencies and implications of these developments for
more recent attempts such as ecological urbanism and urban control rooms.

Part I1: Experimenting in cities

Part I provides different interpretations of how experiments are situated in particu-
lar material and institutional contexts. Martin Sanzana Calvet and Vanesa Castan
Broto explore the emergence of green enclaves in peri-urban areas of Santiago,
Chile through state and market-led experiments. Applying ideas from Urban Politi-
cal Ecology, they argue that green enclaves reveal the contradictory character of
experiments as simultaneously emancipatory while reproducing and facilitating
the existing neoliberal political agenda. Their chapter highlights the connections
between greening and social power that have significant political implications for
urban experiments. Duke Ghosh and colleagues focus on mobility experiments
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in India and Thailand using ideas from socio-technical transitions theory. They
follow the actors in four case studies to reveal the various navigational strategies
employed to realise systemic change in incumbent and obdurate transportation net-
works. Their analysis provides a comparative framework for understanding the
interplay between context and strategies of experimentation.

Gareth Powells and Lynsay Blake explore experimentation in a very different
way in Newcastle upon Tyne in northeast England. They focus on the dynamics
of an urban science network comprised of actors from the private, public and
third sectors, and highlight the growing role of universities in local partnerships
in generating new knowledge about sustainable urban development. The particu-
lar forms of experimentation that emerge are negotiated and shared amongst the
various partners in an attempt to align their agendas. Jana Wendler argues that
experiments are not always intentionally designed but can emerge organically
over time. Her study of a community garden in Berlin demonstrates how everyday
activities can produce an arena of learning and improvisation that is distinct from
more formalised experimental activities. These grassroots modes of innovation
provide opportunities for more creative and open-ended forms of experimentation
and suggest a latent potential in social movements to influence urban trajectories.
Finally, Gabriele Schliwa and Kes McCormick focus on the increasing use of liv-
ing laboratories in European cities to address sustainability challenges, providing
a comprehensive review of the literature in this field. Drawing on case studies
they identify a clear distinction between living labs that are user-centric and those
that are citizen-centric, associating the latter with a focus on social learning and a
greater capacity to prompt lasting transformation.

Part I11: Experimental cities

Part III comprises five chapters that explore how entire cities or groups of cities
are constructed and conceived as experiments. Sofia Shwayri contrasts two case
studies that reveal the diversity of experimentation characterising current urban
planning in Seoul, as well as how the city has learnt from other experiments. The
chapter situates both accounts within the wider trajectory of Korean development
and hints at a specifically Korean approach to urban experimentation based on
the ‘bali bali’ philosophy. Federico Cugurullo uses Masdar City, a well-known
experimental eco-city project under development in the United Arab Emirates,
to demonstrate the fragmentary character of urban experiments. Masdar City is
understood as an urban experiment composed of multiple sub-experiments such
as smart grid installations, large-scale pedestrian spaces, fusions of vernacular
and modern architectural styles, and automated transport systems. The number of
actors involved, divergent understandings of sustainability and fragmented projects
ultimately prevents Masdar City from achieving its vision of the sustainable city,
revealing fundamental tensions between urban experimentation and sustainability.

Thomas Yarrow offers a compelling post-mortem of a past urban experiment,
focusing on a mid-century failed experiment in urban living in Ghana. Informed
by the tenets of modernist planning, the Volta Resettlement Project offers insights
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into the challenges of experimenting on the city scale. The chapter explores the
relationships between social experiments, forms of expertise, and the emergence of
a specifically urban mode of development. Yarrow also discusses how the alterna-
tive futures promised by experiments are reconceived after their failure, arguing that
far from revelling in its subversion the resultant urban ruins prompt fidelity to the
original vision. In the penultimate chapter, James Evans and colleagues explore two
cases that have explicitly positioned themselves as experimental cities: Arcosanti,
founded in the 1960s in Arizona, and Masdar City, a current-day attempt to discover
the blueprint for sustainable urbanism in the Middle Eastern desert. The authors
reflect on the relation between the design and reality of these experimental cities,
showing how contrasting efforts have run up against similar obstacles in practice
and arguing that urban experiments need to take place within a functioning political
community if they are to achieve broader impacts. In the final chapter, Stephanie
Pincetl considers what a post carbon city might look like at street level, discussing
the broader legal and regulatory challenges that hinder the widespread transforma-
tion of urban areas. This forthright think-piece poses some of the bigger, ‘harder
to answer’ types of questions that lurk behind contemporary discussions of urban
experiments and sustainability. The chapter broadens the purview of the book, set-
ting the experimental endeavour within the context of deeper urban transformation
and what might have to happen to enable fundamental change.

Towards experimental urbanism?

Urban experiments are intriguing because they constitute explicit attempts to
stage and learn about different possible futures in the real world; their actuality
matters in producing a different kind of city. They offer novel modes of engage-
ment, governance and politics that both challenge and complement conventional
strategies in important ways. Taken as a whole, the chapters demonstrate the
broad set of impacts that experimentation is having on cities and processes of
urban development. They show how experimentation is increasingly informing
urban practices, reshaping understandings of the city and the related practices of
knowledge production that sustain it across a wide variety of sectors, including
carbon governance, energy services, technological innovation, transportation
networks, economic growth, and social organisation.

The incorporation of urban experiments into the mainstream of urban planning
and thought is producing a nascent, stabilised set of precepts that could be termed
‘experimental urbanisation’. This entails a dynamic, yet highly political, mode of
governance that is continually experiencing change as the result of targeted inter-
ventions. The contributions to this volume indicate a growing effort to situate
urban experimentation as a mode of governance within broader understandings of
the material and political production and reproduction of cities and parts of cities
(Merrifield 2014; Brenner and Schmid 2015; Walker 2015). The maturation of this
field of study is characterised by a deeper engagement with and dialogue between
the theoretical canons of urban studies and socio-technical transition studies to
flesh out the dimensions of a specifically experimental mode of urbanisation.
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The contributions in this volume reveal how the current round of urban
experimentation differs from previous incarnations, representing a specific kind
of governance ‘fix’ for a broadly neoliberal system that is struggling to move
towards more sustainable forms of urban development. As a distinct mode of
urban governance, the challenge of experimentation is to bring people and infra-
structures together in ways that are capable of realising significantly different
and more sustainable urban futures in socially just and democratic ways (Evans
and Karvonen 2014). A key question raised by the research represented in this
volume is whether the experimental mode constitutes a subversive or reinforcing
element of contemporary urbanisation. Many of the contributors highlight the
implicit assumptions that experimental urbanism carries about what a city is and
who should be involved in creating and managing it. The tendency for experi-
mental approaches to be captured by dominant interests and produce socially and
politically fragmented cities is clear, and provides an important corrective to the
sometimes overly exuberant and uncritical celebration of urban experimentation
among academics and policy makers. Clearly, urban experimentation is neither
entirely subversive nor entirely reinforcing of the status quo, but includes activi-
ties that are one or the other and sometimes both. There is a clear need here to
understand how different modes of experimentation coexist and interrelate at
larger urban and regional scales.

Related to this, the contributions indicate that the current research agenda in
this field is increasingly focusing on how to embed experimentation into cities in
long-term and more meaningful ways, paying attention both to the micro-scale
social and political practices, impacts, and implications of experimentation, as
well as to the larger-scale networks and policies that sustain them. These con-
cerns resonate with those of practitioners and policy makers, who are increasingly
focused on moving past isolated experiments to consider how more long-term
and varied modes of experimentation can stimulate broader urban transforma-
tion. Understanding the durability and multiplicity of experiments within their
broader urban context is a necessary first step towards recuperating experimental
urbanism as a progressive driver of change. Given the current explosion of urban
experimentation around the world, it is hard to imagine a more important and
timely research agenda.
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2 Experimenting in the city

Unpacking notions of experimentation
for sustainability

Frans Sengers, Frans Berkhout,
Anna J. Wieczorek and Rob Raven

Introduction

This chapter articulates a comprehensive definition of the notion of ‘experimentation’
in the context of urban sustainability transitions. Highlighting a number of key
dimensions, we argue that experiments can be analysed according to the degree
to which they are (1) inclusive, (2) systemic, (3) practice-based, (4) challenge-led,
(5) sites of social learning and (6) adaptive in the face of uncertainty and ambiguity
in fostering socio-technical change. We point out a number of urban governance
challenges related to coordination, commitment and negotiation, and we highlight
a number of promising avenues for future research on experimenting in the city.
The notion of experimentation occupies a central position within the field of
sustainability transitions.! It is this focus that sets the sustainability transitions field
apart from the wider literature on social change and policy theory (Meadowcroft
2011; van den Bergh 2012). Experiments represent important seeds of change that
may eventually lead to profound shifts in the way societal functions such as the
provision of energy or mobility are met. As precious yet-to-germinate microcosms
of sustainable systems and practices, the alternative socio-technical configurations
embodied in experiments are applied and tested in real-life contexts with the aim
of technological, social and institutional learning. The promise is that learning and
demonstration effects of experiments add to the momentum of emerging sustainable
configurations which are geared to transform unsustainable socio-technical systems.
However, within sustainability transitions research, there are several differ-
ent and productive ways to frame experimentation. For instance, the approach of
Strategic Niche Management (Kemp ef al. 1998) stresses that practical, hands-on
experiments are the starting point of a transition pathway, while the Transition
Management approach (Rotmans et al. 2001) proposes that actors should engage
in efforts of collective envisioning before agreeing on the set-up of an experimen-
tal project. Other work on experimentation highlights the role of civic engagement
in local communities (Seyfang and Haxeltine 2012) or frames experiments as a
basis for innovation for lower-income economies to embark on green growth tra-
jectories (Berkhout ef al. 2010). Experimentation has also been seen as a response
to stagnation in conventional policy approaches and as part of the broader trend
of the fragmentation of vested authority that creates spaces for new sources of
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authority, legitimacy and action by new social actors (Hoffman 2011). In short, in
the study of experimentation there is a wide variety of goals and values, theoreti-
cal underpinnings and discursive emphasis, actors and places.

Interest in the role of cities as arenas for experiments for system innovations
linked to sustainability transitions stands in a long tradition of scholarly concern
with the economics of agglomeration. Classically, the benefits of agglomeration
of business and innovative activity in cities has been associated with physical
accessibility, the concentration of physical capital and infrastructures, and the
availability of professional labour (Marshall 1920). In contemporary economic
geography, there is a widely held view that the local urban ‘milieu’, involving
clusters of small firms in flexible alliances benefitting from mutual information
exchanges and associated information spillovers, provides the basis for successful
innovation. Gordon and McCann (2005: 528) argue that the more intense creativ-
ity and entrepreneurship seen in cities is due to:

i arich ‘soup’ of skills, ideas, technologies, and cultures within which new
compounds and forms of life can emerge;
ii a permissive environment enabling unconventional initiatives to be brought
to the marketplace; and
iii  vigorously competitive and critical arenas operating selection criteria which
anticipate (and/or shape) those of wider future markets.

More recently, geographers have brought to the innovation studies-inspired field
of sustainability transitions a range of new terms and ways of thinking about
urban experiments conducted in contemporary cities (Evans and Karvonen 2011;
Bulkeley ef al. 2015).

In an earlier workshop contribution, we presented a review of how transition
scholars have made sense of the many urban sustainability initiatives and projects
being conducted today (Sengers ef al. 2014). In a systematic literature review, we
distinguished different types of experiments and some trends that emerge from
this research.? In this chapter, we build on these efforts by deriving a compre-
hensive definition of experimentation. We mobilize our definition to point out a
number of governance challenges for experimenting in the city and, finally, we
highlight a number of promising avenues for future research.

Experimenting in the transitions literature

Transition scholars have proposed many terms for describing experimental pro-
jects. Taken together, these definitions make a distinction between the initiatives
in the context of transitions and the idea of an experiment in scientific research.
Experiments in research, whether in natural or social science, are procedures
designed to establish the relationship between phenomena by controlling their
interaction. The researcher designs the set-up of the experiment and aims to control
all relevant aspects of the process as far as possible separated from the complexity
of real-world conditions. In the experiments that transition scholars are interested
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in, there is still an interest in designed procedures, but the degree of separation
from the world and the degree of control over relevant conditions will generally
be much lower than in a scientific experiment. Contrary to scientific experiments,
the experiments conducted in the context of transitions are not designed to estab-
lish facts about a single causal relationship but aim to simulate a complex process
of social and technological co-evolution with emergent properties

Experiments in the context of transitions are also distinct from the idea of ‘devel-
opment’ as captured in the term research-and-development (R&D), although they
share the emphasis on learning-by-doing. Development in the classical sense is
usually related to the activities of industrial laboratories (complementing scientific
experiments) and relates to the testing and refining of new technologies and prac-
tices under controlled conditions. In development, the conditions of working grad-
ually come to resemble the real-world conditions under which the technology will
come to operate. Development covers a broad set of activities (Cohen 2010), often
including the collaboration amongst a technology-holding firm, customer firms
and end users. The primary aim is to develop proprietary, appropriable knowledge
and know-how for commercial advantage for the parties involved. The distinction
with transition-oriented experiments is primarily related to the greater diversity of
social actors involved and the broader ambition in learning from the experiment.
Typically, initiatives described as experiments in the context of transitions will
involve a broad coalition of parties (firms, end users, civil society organizations,
research institutes, regulators, government agencies, and so on) with the objective
of connected social learning in relation to a new socio-technical configuration, and
with the aim of generating both proprietary and shared, public knowledge.

Much of the work in the conceptual framing of experiments in the context of
transitions has gone into clarifying who participates, what is learned, and who
appropriates what has been learned. These are important questions because they
point to the incentives and risks that social actors face when participating in
experiments, to the likely sources of resources that will support these initiatives,
and to the distribution of benefits and costs that will be generated. Below is an
overview of how experiments feature in the transitions literature.

The main type of experiment described in the transitions literature — and a
root of much of the current research in the field of sustainability transitions — is
the ‘niche experiment’ (Kemp etz al. 1998). Niche experimentation is a central
idea in the Strategic Niche Management (SNM) literature, which developed from
the observation that there is an abundance of promising new technologies being
developed by firms and in private—public arenas, many of which fail to develop
into widely adopted innovations. The diagnosis of this pattern of innovation was
that mature socio-technical regimes — stable, well-ordered, path-dependent socio-
technical configurations — are geared toward incremental innovation and select
against radical novelties (Kemp ef al. 1998; Geels 2002). SNM assumes that the
creation of new niches through protective policy measures and strategic develop-
ment of existing market niches is needed to shift from a dominant, but unsustaina-
ble, socio-technical regime to alternative, more sustainable regimes and pathways
(Schot and Geels 2008). Niches provide protective loci for the development of
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path-breaking innovations and empower experimental projects (Smith and Raven
2012) so that they can be “up-scaled’ (Jolly et al. 2012), disrupting and transform-
ing dominant regimes.

Niches are protected spaces in which experiments can take place away from
prevailing selection pressures (whether in a market or not) that would otherwise
be damaging to them. ‘Outsiders’ to the incumbent regime are, next to users of
innovations, considered critically important actors (van de Poel 2000). Niche
experiments offer protection through three processes: ‘shielding’ to hold off the
regime-defined selection pressures; ‘nurturing’ to support technological learn-
ing, business development and the emergence of an institutional framework
supporting innovation; and ‘empowering’ to make niche innovations competitive
vis-a-vis regimes (Smith and Raven 2012).

Research on ‘bounded socio-technical experiments’ followed from earlier
work on ‘social experiments’ (Verheul and Vergragt 1995). This concept sur-
faced as a critique of SNM’s focus on creating a market for new technology. The
social experiment emphasizes the importance of social innovation and the role of
civil society, citizens and consumers. It highlights the process of building a social
network of diverse actors promoting practices, institutions and norms that are at
the basis of novel socio-technical regimes. This core idea was further developed
into the ‘bounded socio-technical experiment’ (BSTE). The BSTE attempts to
introduce a new product or service on a scale bounded in place and time within a
specific community. In contrast to the niche experiment, which is rooted in evo-
lutionary thinking, the BSTE draws on social learning literature (Bandura 1977;
Argyris and Schon 1978) and the process of learning needs to be organized and
monitored as a part of action research (Brown and Vergragt 2008).

Contrary to previous work on niche experiments and BSTEs, ‘transition experi-
ments’ do not necessarily feature technological change or environmental sustain-
ability. They are innovation projects that explore radically new ways of meeting
societal needs and solving persistent societal problems (van den Bosch and Rot-
mans 2008). Transition experiments are framed in the context of complex systems
and evolutionary theory-based Transition Management (Rotmans ef a/. 2001; Loor-
bach 2007). Transition Management aims to influence and modulate (sustainability)
transitions. Although it sets out to motivate structural change, the evolving goals of
a transition is the outcome of an inclusive and participatory process between diverse
participants in a transition experiment. The aim is to build on the existing social
and economic changes and interactions to re-orient processes of structural change
to goals actively chosen by a wide range of societal actors. The analytic emphasis
in Transition Management is on three processes: ‘deepening’ to learn within the
experiment; ‘broadening’ to learning from related experiments; and ‘scaling-up’
to learn about regime change and broader developments (van den Bosch 2010).
‘Frontrunners’ are viewed as critical agents for conducting transition experiments.
They gather in a transition arena, the outcome of which includes a portfolio of tran-
sition experiments that codify and elaborate the developed societal vision.

Motivated by social activism, ‘grassroots experiments’ refer to networks of
activists and organizations generating novel bottom-up solutions that respond to
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local social and cultural contexts, and the interests and values of the communities
involved. Grassroots initiatives operate in civil society arenas (e.g. cooperatives,
voluntary associations or social enterprises) that experiment with social innova-
tions and greener technologies (Seyfang and Smith 2007). Their innovative poten-
tial can be evaluated in relation to their intrinsic benefits (when an experiment is
valued for its own sake and not geared toward regime change), their diffusion
benefits (when the aim is to contribute to wider transformation), and the extent
to which they promote measurable changes in the sustainability of consumption
(Seyfang 2010).

‘Sustainability experiments’ have been defined as ‘planned initiatives that
embody a highly novel socio-technical configuration likely to lead to substan-
tial (environmental) sustainability gains’ (Berkhout ef al. 2010: 262). The con-
cept emerged in the context of debate about alternative development pathways
in developing Asia and sought to draw together insights from growth theory with
insights from research about the resource and environmental intensity of econo-
mies (Berkhout ez al. 2009, 2010, 2011). Conventional economic growth research
argues that business firms in latecomer countries need to develop technological
capabilities at the global technological frontier, usually by becoming competitive
through trade with more demanding markets in advanced economies, before they
are able to move from imitation to innovation (Kim 1997). The capacity to inno-
vate is difficult for firms to acquire and will first appear at later stages of economic
development, and initially in advanced sectors of the economy. This suggests that
innovations underpinning more resource-efficient development pathways are also
unlikely to emerge in developing economies but will continue to be transferred
from firms in advanced economies.

Recent research in developing Asia has identified a great number of small-scale
innovative projects for sustainability — from solar home systems (Wieczorek ef al.
2015) to new forms of mass transit (Sengers and Raven 2015) — which appear
to confound this picture. One explanation is that they bring together capabilities
not just of business firms, but also of civil society, and that they draw heavily on
transnational flows of expertise, technology, capital and institutions to innovate
socio-technical configurations that are better aligned with the market and cultural
contexts in lower-income countries (Sengers and Raven 2015; Wieczorek ef al.
2015). These ‘transnational linkages’ articulate, complement and motivate local
capability formation and may contribute to alternative development pathways that
defy traditional growth theories, offering ‘green growth’ pathways to development.

Although this typology of experiments describes an evolution of scholarly
thought about experimentation in the transitions literature, it is not an exhaus-
tive list. Other terms include ‘governance experiments’ (Bos and Brown 2012),
highlighting the configuration of decision-making that emphasizes collaborative
planning, participation and social learning as a way to look beyond the dispropor-
tionate focus on technical experimentation in SNM, and ‘real-world experiments’
(Schneidewind 2012), which highlight urban projects that involve the public in
ecological restoration. Another important new term is the ‘urban climate change
experiment’ (Castan Broto and Bulkeley 2013; Bulkeley et al. 2015) which draws
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on Foucault’s work on ‘governmentality’, combined with ideas from transition
studies, STS (Science and Technology Studies), policy studies and urban political
ecology. Bulkeley and colleagues (2015) provide a large sample of ‘interven-
tions’” where climate change is ‘put to work’ locally in a variety of urban settings.
These become climate change experiments when they are (1) purposive and stra-
tegic, (2) geared toward the mitigation of or adaptation to climate variability and
change, and (3) delivered in the name of an urban community.?

Bringing together the strands: toward a definition of
experimentation in sustainability transitions

Tracing the different conceptualizations of experimentation through time, we
contend that two main lines of thought have emerged. The first line follows the
initial work on niche experimentation, geared toward the creation of markets in
which new green technologies are widely adopted and come to reshape socio-
technical regimes. Perhaps because Strategic Niche Management initially drew
on Constructive Technology Assessment as a way to analyse critically and sup-
port the guided experimental introduction of new technologies in society, it is
today often perceived as putting too much emphasis on technological innovation.
A second line, developed in response, has emphasized social innovation by net-
works of social actors from business, civil society and government. While the first
line underpins the notions of niche experiment and sustainability experiment, the
second line is apparent in the emergence of terms such as bounded socio-technical
experiment and grassroots experiment.*

While we have presented a stylized typology, the distinctions between types
of experiments are actually much more subtle and fluid. Indeed, many real-life
transition projects described in the literature as one type of experiment could also
be described in the terms of other experiment types.” We have chosen to high-
light the differences to reveal the diversity and scope of experimental transition
projects undertaken as well as the multiplicity of ways of making sense of these
interventions. Following the evolution of research carried out under the banner of
the experiment, we see an expansion in both the scale and scope of the projects
studied. While earlier work emphasized technological innovation and state-or-
firm-driven experimentation in OECD (Organisation for Economic Co-operation
and Development) countries, more recent work has included a larger variety of
projects, sometimes in the Global South and often foregrounding social innova-
tion by engaged citizens.

It is also clear that more recent work in the field of sustainability transitions
has tended to focus on urban experiments, which are then analysed at the scale of
the city or city-neighbourhood. Many recent examples attest to this: green urban
transport innovations in Goteborg, Hamburg and Curitiba (Carvalho et al. 2012);
sustainable housing in Bangalore, Sao Paulo and Philadelphia (Bulkeley et al.
2015); and new types of bus-based mass transit in Bogotd, Bangkok and beyond
(Sengers and Raven 2015). As opposed to earlier work on transitions, which con-
ceived of experiments and niches as national-level entities, these cases show that
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cities — often connected to other cities across the globe — are important in their
own right as arenas of experimentation and as drivers of sustainable innovation
(also see Bulkeley et al. 2011).

Despite these differences, oppositions and shifting trends, there is much that
binds thinking about transition-oriented experimentation and a comprehensive
definition can be formulated. Within scientific practice, the term ‘experiment’
is often narrowly interpreted as a planned investigation carried out to test a
hypothesis by providing insight into causes and effects by testing outcomes when
particular factors are manipulated. But the term also connotes learning through
‘experience’ by trialling something, ‘... a course of action tentatively adopted
without being sure of the outcome’ (Oxford Dictionaries 2015). As we have
seen, in the literature the experiment has a rather specific set of meanings. But as
we have also seen, there is plenty of conceptual diversity and flexibility. Taking
into account differences as well as common ground, we define an experiment in
the context of sustainability transitions as:

An inclusive, practice-based and challenge-led initiative designed to promote
system innovation through social learning under conditions of uncertainty
and ambiguity.

The notion of system innovation in this definition refers to co-evolutionary pro-
cesses of far-reaching changes in technological, institutional, infrastructural and
social dimensions of a system (for instance, a city or an energy system). For exam-
ple, a famous experiment with an innovative type of bus-based transport system in
the Brazilian city of Curitiba was discursively, institutionally and infrastructurally
geared to undermine the reproduction of the unsustainable automobility regime in
favour of an alternative multi-modal transport system (Sengers and Raven 2015)

Given this long-term and largely normative context, the transitions literature
generally argues that experiments need to be inclusive of a variety of engaged
social actors. Experiments encompass diverse actors — firms, users, civil soci-
ety organizations, research institutes, regulators, and government agencies. New
forms of partnerships may be involved, with hybrid relationships — commercial,
public—private and informal — emerging. Inclusion aims to stimulate learning
about the range of impacts, benefits, costs and risks for different social actors
generated through system innovation. By identifying cultural, ethical and distri-
butional objections early, enabling democratic decision-making through partici-
pation, and making refinements in response, there is a greater chance that these
innovations are ‘socially-robust’ and fair (Gibbons 1999). The distribution of
expected value and risk amongst participating actors is of key concern here. In
principle, a broader range of participants and a more open and collaborative pro-
cess of learning will result in an innovation with better alignment of diverse inter-
ests and values and greater social distribution of benefits. For example, at a time
when the plying of rickshaws through India’s cities was being criticized for being
a profession that is ‘inhumane’ for the operators, the idea of electrifying the cycle
rickshaw emerged as an option that could be supported by a wide range of actors,
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who collectively facilitated an experiment with these new vehicles on the streets
of New Delhi (see Chapter 9 in this volume).

Experiments are practice-based interventions because they occur outside of the
conventional laboratory under real-life conditions. For example, after a new type
of portable taxi-meter for motorcycle taxis was developed under controlled condi-
tions, it was exposed to physical and social reality when it was trialled and tested
for real-life use on the streets of Bangkok (Sengers and Raven 2014). Such inter-
ventions are not just concerned with technological and economic performance,
but with broader social performance (however defined) of the chains of connected
innovations, adjustments and realignments that unfold through the experiment.
Under such real-life conditions, the ability of profit-seeking actors (businesses) to
appropriate knowledge to achieve competitive advantage over rivals in the market
will be at risk. Hence, the willingness of businesses to invest in innovation under
such conditions can be expected to be low. Given the unconventional appropri-
ability conditions that surround experiments, we can expect an expanded role for
public support for longer periods than is usually assumed in conventional inno-
vation theory, where public support is withdrawn as technological innovations
come closer to commercialization and firms are able to secure ‘innovation rents’.
Calibrating public support under these conditions is likely to prove to be a major
governance challenge.

Experiments are sites of social learning (Brown et al. 2003) that extend beyond
narrow techno-economic assessments.® Technological learning in the conven-
tional sense of refining technical performance and bringing down costs is one aim
of experiments. But beyond this, an experiment also aims to stimulate practical,
network and institutional learning, including the development of new business
models, producer—user relationships, regulations, user and social practices and so
on that may follow from and constitute system innovation. Facilitating this kind
of ‘systemic learning-by-doing’ requires a broad-based and iterative approach to
learning, with inclusive learning goals, and monitoring and evaluation of progress
across a series of steps and phases. For example, while the aforementioned experi-
ment with the motorcycle taxi-meter provided new information about technical
real-life performance of the new device, it also provided the initiators with a rich
learning experience in terms of dealing with other stakeholders and navigating
the complex institutional environment of a semi-formal taxi industry (Sengers
and Raven 2014).

Another distinctive characteristic of experiments is the co-design of the
problem frame by the diverse network of social actors involved, summarized in
the notion of a societal challenge. Conventionally, innovative activities within
business firms are organized against the background of a commonly accepted
techno-economic paradigm and with agreement about the specific problems to
be addressed (Dosi 1982; Nelson and Winter 1982). With the problem frame
established, the firm decides for itself how to deploy its assets and capabilities to
address specific opportunities in the context of market competition and regula-
tion. The firm will test innovations with potential users and customers but this will
generally be under conditions that protect intellectual property and know-how, so
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enabling Schumpeterian innovation rents to be collected later. Purposive system
innovation — and the experiments it builds from — typically starts with a societal
challenge for which prevailing techno-economic paradigms and socio-technical
regimes are widely believed not to provide satisfactory solutions. For example,
the NGO (non-governmental organization) AuroRE set up experiments with solar
home systems in India as a way to explicitly address multiple societal challenges
such as deep reductions in CO, emissions and the need for affordable lighting
systems for marginalised populations (Wieczorek ef al. 2015).

The broader socio-technical problem frame is itself in question and its rene-
gotiation is part of the work of developing new socio-technical configurations in
experiments. The process of experimenting for sustainability transitions can be
seen as a collective design process, involving a broad range of social actors in
search of a new problem frame, performance metrics and a functional configura-
tion of technologies and practices to generate desired goods and services. But
this broadened social basis for innovative activities — beyond businesses, their
supply chains and the customers, and concerned with reconfiguring a techno-
economic problem frame and solving the complex problems that emerge from
systems innovation — also implies new problems and costs. The inclusion of a
greater variety of social actors and interests implies that there will be diverse —
and often misaligned and conflicting — values and interests at play. The nego-
tiation of these values through an experiment is an intrinsic part of the process
of innovation and social learning, introducing ambiguity to goal-setting and
problem-solving. This also introduces deep uncertainty into the pace, direction
and substance of the problems, obstacles, solutions, adjustments and changes
that emerge and are tackled through the experiment. We draw a distinction here
between the depth and dimensionality of the uncertainties implied by socio-tech-
nical experiments and the degree and nature of uncertainty common to more
conventional demonstration projects. The design of experiments therefore needs
to be adaptive to ambiguity and uncertainty. For example, the innovative bus-
based transport system in the city of Ahmedabad is hailed by some actors as an
experiment that embodies socially inclusive mobility for all and as an emerg-
ing socio-technical configuration that should be upscaled and replicated in other
Indian cities. But other actors are unsure about whether this actually facilitates
the promised shift away from the private car and they lament how building this
experimental system was predicated on excluding marginalized vendors and
now-displaced slum-dwellers (Mahadevia et al. 2013).

In sum, we believe that what defines experiments in socio-technical transi-
tions is their design as socially inclusive, practice-based and challenge-led
projects and initiatives that aim at developing systemic innovation through a
guided process of social learning that is robust in addressing ambiguity and
uncertainty. Different aspects of this definition are highlighted across the tran-
sitions literature. Transition Management, for instance, explicitly foregrounds
the challenge-led character of experiments, while Strategic Niche Management
highlights ambiguity in values addressed in experimentation though the notion
of second-order learning.
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Challenges for urban governance: mobilizing the definition of
experimentation

If cities are becoming a significant new arena for experiments for sustainabil-
ity (Bai et al. 2010; Bulkeley et al. 2011, 2015; Romero Lankao 2012), then we
anticipate a common set of governance challenges (Voss et al. 2006) to emerge as
cities develop policies and arrangements to stimulate experiments. On the basis of
our review of the literature on experiments, we have proposed a common defini-
tion of experiments. We believe that, in principle, all experiments can be assessed
against this definition. Each of the dimensions we highlight points to a series of
practical governance problems: how to ensure a requisite inclusivity of actors to
participate in an experiment; how to calibrate the balance between public support
and appropriability of knowledge in practice-based, open innovation processes;
how to negotiate multiple values and interests in challenge-led projects; and how
to design experiments so that they can be adaptive to uncertainty and unpredict-
ability, while promoting valued and effective learning.

In terms of governance challenges, we believe there are three central govern-
ance problems, related to (1) coordination, (2) commitment and (3) negotiation.”
First, in line with our ideas about unpredictability and ambiguity, there is the gen-
eral coordination problem of the incentives and risks to participate in experiments
amongst the diverse actors present in any given experimental context. We have
argued that experiments are open and collaborative settings in which conventional
incentives to invest in research, development and innovation through the genera-
tion of appropriable knowledge, technology and practice are likely to be weaker.
Indeed, conventional models of innovation, focused on technological problem-
solving within well-established techno-economic paradigms by business firms,
do not describe the setting for learning and innovation that we observe in experi-
ments. This suggests either that conventional incentives related to competitive
advantage in established markets do not hold — although there may be additional
incentives that are typical of conventional market settings, such as the generation
of public goods, reputational benefits for firms or others, strategic positioning
by firms that play a role — or that alternative ways of providing such incentives
need to be built into the design of the experiment. Given the high risk of failure
inherent in experiments, risk-sharing through collaboration, joint ventures and
public—private partnerships will likely be common. One of the reasons why cities
have become significant arenas for experimentation may be that they are appro-
priate venues to motivate and organize denser networks of collaboration amongst
diverse actors who mutually benefit from information and other spillovers.

Second, there is the problem of mobilizing the required resources and long-term
financial and political commitments needed to address a societal challenge, and to
achieve system innovation through experimentation. In conventional innovation
models, the development phase of R&D is in many sectors seen as being at least
an order of magnitude more costly than research. Experiments intended to generate
results and to contribute to regime transformation — and not instruments of symbolic
politics (Lezaun 2011) — will require sustained and high levels of financial, social and
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political support. The problem of resourcing is a serious consideration at the urban
level. These requisite resources, and with the stability and continuity needed, may
not all be available at the urban scale. Sengers and Raven (2015) reveal that national
governments are often crucial funders of urban experiments, while Wieczorek et al.
(2015) argue that experiments may be supported by flows of resources across differ-
ent scales, including transnationally. Nevertheless, the suitability of urban centres
for experiments will depend on the availability of sufficient resources at the city
level leveraged directly or indirectly. The existence of urban cultures fostering more
sustainable lifestyles (McCormick et al. 2013), a specifically urban demand for
innovative services, coupled with permissive local regulation and planning, also rep-
resent resources needed for experimentation to thrive.

Third, because there is ambiguity involved in experimenting for radically
different socio-technical configurations, we have identified the problem of the
negotiation of interests and values in the initial framing and through the course
of experiments. This is a result of the broad actor base through which the experi-
ment is constituted. Procedures for goal-setting, monitoring and evaluation and
dispute resolution will be required throughout the life of experiments. As with the
generation of resources for experiments, cities typically have more limited pow-
ers to develop regulatory, distributive and normative policies than nation states —
although there are clearly diverse patterns of power at the city level, with some
exercising more authority than others. In the novel, fluid and open process of
learning within an experiment, this may be an advantage. Local urban contexts —
where specific goals are set, where proximate social actors negotiate emerging
obstacles and problems quickly and flexibly, and where procedures of feedback
and accountability are developed — can provide advantages to experimentation.
Close-knit communities of practice provide the potential for higher levels of trust
and rapid decision-making. The capacity to put in place procedures to negotiate
interests and values may be greatest at the urban (or neighbourhood) level.

More generally, modes and instruments of governance exist to address each of
these challenges. Classical science, technology and innovation policy has been
concerned with addressing the incentives/appropriability problem in innovation
and there is a wide range of instruments, including tax incentives, subsidies,
intellectual property rights, and standards and regulation, that have been used to
encourage investments in innovation. In a recent review, the influential econo-
mist Dani Rodrik (2008) puts forward a series of new arguments for public inter-
vention in (national) industrial and technological development. He argues that
there are three features of good institutional design for industrial policy, which
are relevant and fitting for our discussion of governance challenges in a similar
context of experiments, prone to similar market and policy failures. These three
are: embeddedness; ‘carrots and sticks’; and accountability. By embeddedness,
Rodrik alludes to a strategic collaboration and coordination between government
and the private sector ‘with the aim of uncovering where the most significant
bottlenecks are, designing the most effective interventions, periodically evaluat-
ing the outcomes, and learning from the mistakes being made in the process’
(Rodrik 2008: 27). By ‘carrots and sticks’, he refers to the need to combine
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generous fiscal and other incentives to encourage private-sector investment for
innovation, while also setting aggressive performance targets which are then
enforced. Finally, by accountability Rodrik refers to the need for risks and costs
taken on by the public sector to incentivize participation to be transparent and
for accountability to be clear. These principles are useful to address the incen-
tive problem in the more open and collaborative settings of the experiment. In
short, many of the issues we have identified in relation to governance of urban
sustainability experiments are reflected in broader policy debates about the role
of government policy in fostering innovation.

Conclusions: experimenting in the city

Based on our understanding of the transitions literature, we have defined an
experiment as ‘an inclusive, practice-based and challenge-led initiative designed
to promote system innovation through social learning under conditions of uncer-
tainty and ambiguity’. We have discussed each of these dimensions to point to a
number of urban governance challenges and opportunities related to coordination
of actors involved in experiments, sustaining resource commitments to radical
innovations, and the negotiation of uncertainties and interests in experiments. It is
clear that experimentation is a long-standing concept that started with a focus on
creating niches for sustainable technologies and that, more recently, has broad-
ened in scope and complexity to emphasize the distance between conventional
notions of ‘development’ in science, technology and innovation policy, and the
idea of an experiment in the context of sustainability transitions. This signals a
bourgeoning field of practice on the ground and of research, which is likely to
expand both conceptually and empirically in the future. Our definition of experi-
ments and the discussion is intended to provide added focus to a rapidly develop-
ing debate. To conclude, we would like to point to a few promising avenues for
further exploration in studying experiments as city-level entities.

First, we recognize that there is a difference between analysing experimentation
as geared toward changing national socio-technical regimes and analysing experi-
mentation geared to changing city-level regimes. Urban experiments are embed-
ded in field-level structures (i.e. so-called ‘global niches’ not directly based on
a spatial logic — see Geels and Raven 2006), as well as territorial structures (i.e.
neighbourhoods, cities, regions or other institutions which are directly based on
a spatial logic — see Hess 2004). Experiments are, after all, geared to transform
regime structures, but the question remains how to best define these structures and
on what kind of spatial logic they are based. Geels (2011: 14) argued that urban
experiments should be seen in the context of changing national socio-technical
regimes, allegedly ‘because cultures, infrastructures, regulations and institutions
are mostly (but not always) national phenomena’. Others emphasize that experi-
ments challenge regime stability at the level of the city and focus on the obduracy
of socio-technical systems inscribed onto the urban environment (Hommels 2005).
Compared to the territories of nation states, cities are compact environments and
infrastructural hubs where multiple socio-technical regimes are integrated within
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a confined space. Much work on sustainability transitions has gone into analysing
the incumbency of national socio-technical regimes and the ways in which they
might be changed through experimentation (Raven et al. 2012). Less attention has
been paid to transforming highly interconnected and materially obdurate city-level
socio-technical systems.

Important questions are thus related to how proximities in local and regional
networks, infrastructures, resource endowments, political agendas, market struc-
tures, cultural settings and so on influence the form and outcome of experimental
initiatives. And, vice versa, how these local spatial networks and processes can
be reconfigured through experimentation. Such an agenda, when sensitive to the
historical, path-dependent conditions in local or regional settings, would be able
to improve our understanding of why experiments are more successful in some
cities than in others (also see Coenen ef al. 2010; Sengers and Raven 2015).

Finally, a promising avenue for further exploration involves the ways in
which experiments connect across different spatial scales, perhaps through the
facilitation of highly mobile change agents (Larner and Laurie 2010; McCann
2011). Research has demonstrated empirically that whilst local or national actors
often initiate experimentation, transnational linkages are omnipresent (Sengers
and Raven 2015; Wieczorek et al. 2015). The ways in which these multi-scalar
structures influence experimentation positively or negatively, and the kinds of
resources that flow through them, deserves further attention, including a better
understanding of how experimental activity can diffuse across national borders
and geographical scales.
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Notes

1 The field of ‘sustainability transitions’ is made up of a community of scholars who
read and cite each other’s work on structural change toward green and inclusive socio-
technical systems. For an overview of this emerging field, see Markard et al. 2012.

2 In Sengers et al. (2014), we describe the rationale of a ‘systematic review’ (Petticrew
and Roberts 2006) and how we collected a dataset of 121 contributions (journal articles,
book chapters, etc.) about experimentation from within the field of ‘sustainability transi-
tions’. This dataset also serves as the basis for the second section of this chapter.

3 Another important term that has recently entered the transitions field is ‘living labora-
tory’ (Evans and Karvonen 2011) or ‘urban transition lab’ (Nevens et al. 2013). Because
this does not point to a type of experiment per se but rather to experimentation as a mode
of urban governance, we do not address it in this chapter.

4 The irony is that the most successful case of experimentation described with the SNM
approach — in a way a foundational case study for the approach — was car sharing in
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the 1990s (Hoogma et al. 2002). As part of developing the SNM approach, Harms and
Truffer (1998) and Truffer (2003) describe how citizen cooperatives in Switzerland were
crucial for the development of this type of ‘social innovation’.

5 This is apparent when we look, for example, at the literature on sustainability experi-
ments, some of which are described with the classic SNM approach reserved for niche
experiments (Verbong et al. 2010). Other niche/transition experiments are described by
combining the SNM and TM frameworks (Raven et al. 2010), while some of the litera-
ture on bounded socio-technical experiments mobilizes the same grassroots framing as
grassroots experiments (Vergragt and Brown 2012).

6 The term ‘social learning’ (Bandura 1977; Argyris and Schon 1978) is explicitly used
in the literature on bounded socio-technical experiments to highlight shifts in mindset
(see Brown et al. 2003). Its counterpart in SNM is ‘reflexive learning’ or ‘second-order
learning’ (Grin and van de Graaf 1996; Schot and Geels 2008).

7 Bulkeley et al. (2015) identify three similar factors influencing ‘climate change experi-
ments’ in urban settings: institutional capacity in terms of remit, autonomy and capacity
to act by municipal administrations; the availability of resources; and political will and
leadership.
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3 Cities, experiments and the logics of
the knowledge economy

Tim May and Beth Perry

Introduction

The city is a completely interacting system and thus, the experiment must be
a total system. Nobody knows the answers to city living in the future, and,
when answers are unknown, experiment is essential.

(Spilhaus 1967: 1141)

Such were the concluding remarks of Athelstan Spilhaus’ 1967 essay on ‘The
Experimental City’, written in a special edition of Daedalus dedicated to America’s
changing environment. A scientist, administrator and educator, Spilhaus then
worked with local state officials to develop an ambitious plan for the ‘Minnesota
Experimental City’ during the 1970s, a proposed ‘test-tube’ city, intended to act as a
laboratory to solve the twin ecological and social crises of the times. Underpinning
his vision was an experimental logic grounded in the central idea that city-scale
solutions are needed to develop the city as a ‘completely interacting system’. This
chapter takes this city-scale seriously by examining how global dynamics and
the pervasive logics of the knowledge economy frame the contexts and condi-
tions within which experimentation takes place. We contend that the ideas and
ideals of urban experimentation cannot be isolated or analysed separately from
the dynamics of neoliberal capitalism, if their motivations, possibilities and limits
are to be more rigorously understood. Cities, after all, are positioned as critical
places where social, political, economic and ecological challenges in the twenty-
first century will be met. In these processes, knowledge is accorded a central role
in aspirations for economic growth, competitiveness and sustainability. Political
desires and formal policy frameworks at international, national and sub-national
levels have positioned cities, in different ways, to play a key role in harnessing
science, technology and innovation towards these ends.

City elites and urban growth coalitions share common aspirations reflected in
the search for symbolic and material advantage, which includes being attractive
to inward investment by global capital. The promise of the knowledge economy
is reflected in rhetorical flourishes accompanied by geological imagery: corridors,
clusters, capitals and valleys to alleys, glens and fens. Expectations in these con-
texts are high; knowledge is attributed with the power to re-make places, accompa-
nied by significant improvement in economic, social, cultural, educational, health
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and environmental outcomes. Cities seek these outcomes with recipes for growth
whose origins and perpetuation lie not just in the practices of consultancies but also
in academia (O’Mara 2005; Perry and May 2011). Aspiring cities frequently see
their universities as strategic actors towards common goals, which, by virtue of
their estates or specific engagement activities and similar aspirations to be global,
become part of the aspiring mix (May and Perry 2006). At a city-scale, the logics of
the knowledge economy tend to ignore context in search of symbolic and resource
competition with other cities.

The idea of an experimental city can be viewed against this backdrop. Whilst
urban scholars have examined the sustainable city (for example, see Flint and Raco
2011), less emphasis is placed on the relationships between knowledge, the city
and experimentation from a social epistemological point of view in the climate of
neoliberal capitalism. In other words, there is little research on how ‘knowledge’
is implicated more specifically within urban strategies and how ‘experimentation’
is attributed with value in this political climate. In the process, important issues are
raised not only on the relationship between theory, policy and practice, but also the
intended and actual beneficiaries of urban knowledge-based development, as well
as the future of the university as a site of critical knowledge production (May and
Perry 201 1a). Our contribution is to examine a particular logic of experimentation,
rather than a single case, a logic that is framed by the discourses and practices of
the knowledge economy. Our argument draws on widespread literature reviews
and secondary sources and work undertaken over 15 years in comparative research
programmes with cities in the UK, Europe and Africa, including interviews, work-
shops and observations. Elsewhere, we have written about how global dynamics
are mediated and embedded in different ways in these cities. Here, we want to
make visible the underlying dynamics and discourses that saturate a number of city
positions and strategies (see also May and Perry 2016).

The chapter starts by examining the relationships between cities and their desire
for economic growth — through the lens of the knowledge economy — as a con-
text within which more localised innovations sit. We question how experimenta-
tion fits within the search for cities to be innovative, creative and smart, in light
of the increasing critique of these urban ‘technopoles of the world’ (Miao ef al.
2015). Then, we examine the idea of experimentation in terms of the forms taken
by cities in contemporary capitalism and the attribution by politicians, officials and
expert cultures to its potential. Our focus is not the experiment itself, but rather
experimentalism as an orientation that favours experimentation and innovation. The
chapter constitutes a provocation, which we argue, should give cause for circum-
spection and modesty in stating claims for the grand experimental city. We suggest
that experimentation may risk denying the importance of context in ignoring his-
tory and place-based dynamics and that there is a fundamental mismatch between
experimentation and the ontology and epistemology of the city. We end with a note
of caution — to ensure that the promise of experimentation does not become cap-
tured by the usual urban elites, as nothing more than a side-stepping of the deep
structural inequalities facing urban societies. Indeed, like Ong (2011: 5) we too
are struck by the ‘paradoxical interdependence of calculative practices of political
entrepreneurialism and the progressive language of anti-neoliberalism’ as manifest
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in the differential deployments of the language and practice of ‘experimentation’ in
the contemporary city.

Cities and the knowledge economy

The knowledge-based economy has been regarded as a development equal
in importance to the Industrial Revolution of the nineteenth century. Whilst
knowledge has always played an important role in human activities (Stehr 1994), its
quantity, complexity and speed marks a new economic phase (de Weert 1999: 52).
This premise is based on the recognition that knowledge is increasingly a source
of competitive advantage leading to the search for ‘new ways of producing, using
and combining diverse knowledges; the same ingredients ... rearranged in new
and better recipes’ (Bryson ef al. 2000: 1). Building ‘high value added’ economies,
characterised by high wages, employment and skills is increasingly seen as a
priority. The increasing volume of workers involved in distributing, processing
and producing knowledge, along with the percentage of GNP (gross national
product) and salaries to specific business sectors have all been taken to signify the
coming of what has been termed the ‘information age’ (Bell 1979). The causes
of these changes have been attributed to globalisation, the proliferation of high-
tech industries, expansion of the scientific base, movement from manufacturing
to a service-based economy, new information technologies and accelerated
technological changes (Neef 1998).

The development of the knowledge economy requires a re-evaluation, recon-
figuration and reconstitution of ideas and actions as a precondition for improved
understanding at different spatial scales (Scott 2000). Much has been written
about the ‘death of distance’ and the ‘end of geography’ (Morgan 2001) and the
increasing globalisation and internationalisation of markets, economies, societies
and environments has been taken to preface the breakdown of the boundaries of
time and space. However, far from signalling the end of face-to-face and ‘human’
interactions, globalisation has also been characterised as requiring an increasing
emphasis on regions, localities and cities as engines of economic growth (Savitch
and Kantor 2004). Knowledge-based wealth creation requires economies of scale,
clusters and a critical mass of complementary expertise within a particular loca-
tion such that spillover then leads to innovation and productivity (Florida 2002).
Firms draw on location-specific factors to ensure competitive success and from
there upon the resources within local environments (Simmie ez al. 2002).

This discourse is reflected in national and urban initiatives in which science and
innovation have been placed at the heart of economic growth and competitiveness.
A dominant view of the relationship between knowledge and cities in policy litera-
tures emphasises an instrumentally driven, econocentric perspective on cities and
their contributions to national wealth and competitiveness. Its language includes
‘drivers’, ‘opportunities’, ‘pillars’, ‘initiatives’ and ‘solutions’ (see, for example,
Dresner, 2001). In the UK during the 2000s, this was represented in the Science
Cities initiative (May and Perry 2011a; Perry and May 2015), whilst elsewhere
in innovative business districts, clusters of excellence and grand technological



Experiments and the knowledge economy 35

platforms. Commonly, cities have begun to emphasise physical site development,
regeneration and infrastructure through, for example, a focus on hubs, incubators
and science parks (Youtie and Shapira 2008). Many developments centre around
technology as a key driver and enabler, creating ‘Invented Edens’. As Kargon and
Mollela (2008: 12) argue, ‘the techno-city represents an experiment in integrating
modern technology into the world of ideal life’.

On first glance, place, it seems, still matters economically (Sassen 2012). In
pursuing strategies of mitigation and adaptation in the face of the global carbon
crisis, meso and micro dynamics are seen to be significant factors (Busch and
Shrivastava 2011). A number of case studies have emerged to show how different
cities approach the challenges of knowledge-based growth, from Manchester and
Eindhoven, to Barcelona, to Holon and Singapore (Wong et al. 2006; Clua and
Albet 2008; Ooi 2008; Fernandez-Maldono and Romein 2010; May and Perry
2011a). Emphasis is placed on different pathways to development, success factors,
historical trajectories and the consequences and limitations of such approaches.
Yet despite this, cities that aspire to be global in their aspirations want global
universities and together they form part of the clamour for symbolic advantage
(see May and Perry 2006; Perry and May 2011). An increased relevance attached
to knowledge has led to a plethora of actors focusing upon and positioning them-
selves within a sphere of activity characterised by what seems to be limitless
potential. Efforts to reshape regional and local identities through harnessing the
‘brand’ power of science and technology have been charted (Brenner 2004; Perry
and May 2007). So we have knowledge capitals, silicon alleys, BioValleys, digital
and smart cities as the apparent foundation for strategic, competitive success, in a
desire to create exclusive environments (O’Mara 2005).

In this context, the ‘Experimental City’ becomes little more than the new
sub-brand, a world-class accolade sought to differentiate and position cities in
global knowledge hierarchies. Greater Lyon, France, is a case in point, which
proudly proclaims itself to be a ‘Smart City — Experimenting Today for Better
City Living Tomorrow’ (Only Lyon 2014). Whilst embracing ecological and
technological innovation, such a strategy is for the few not the many, led by
business interests and clearly positioned to attract international capital invest-
ment. When it comes to understanding these dynamics, we cannot simply sep-
arate the social from the environmental, nor allude to these changes as if a
reflection of some economic natural order. They are the product of power rela-
tions operating at an international level whose intellectual underpinnings, on
the occasions they are publicly contested and called upon to justify themselves,
represent a new doxa:

Like the Catholic doxa of the Middle Ages, the new neoliberal pensée unique
seemed to provide solutions for all kinds of social and ecological issues.
Often neutralised in academic terms and amplified by associated intellectu-
als within and outside the mainstream media, these solutions are relentlessly
preached — not least to students who will constitute the elites of the future.
(Koch 2012: 190)
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The evaporation of context

Post-2008, enthusiasm for the city as a site of speculative accumulation has
increased (Harvey 2012). Conspicuous consumption, the power of multinational
corporations and ever-increasing inequality all play their role in a system that was
on the brink of collapse until states and their citizens provided welfare payments
for the consequences of the actions of those in the financial sector (Gamble 2009;
Crouch 2011; Dorling 2014). The push for ever greater centres of excellence,
networked across the globe, is accelerating, along with a preference for forms of
knowledge and their representation (Chapain et al. 2009; May and Perry 2011b).
What is illuminated is the regressive nature of policy with its narrow economic
focus provided through the exclusion of cultural factors (Scott 2014). Opportunities
are ‘colonized’ (Wyly 2013) within a process of capital accumulation, whose
effects relate directly to how knowledge is seen, deployed and interpreted (Lave
2012). It is within this mix that the idea of the experimental city has gained
ascendancy. Politics, conducted in the imaginary of globalisation, forms a wide
gap between actuality and potentiality: ‘in such globalising circumstances, the
neoliberal as a global form comes to articulate stated experimentations with an art
of being global’ (Roy and Ong 2011: 3). Existing reality is the wicked problem
of the present, whilst there is no apprehension in the future but varying forms of
comprehension in anticipation of its transcendence.

At the city-scale, ‘success’ is not judged on community-based alternatives —
rather, according to the aspirations of officials, politicians and the ‘experts’ who are
the intellectual jugglers of the permanent possibilities that feed neoliberal ideolo-
gies. These are the actions of those tinkering ‘with machines and models to dem-
onstrate the mechanics of economic interaction’ (Gibson-Graham et al. 2013: 1).
This all takes place on the terrain of the Imaginary: markets, after all, are about
belief in belief (Zizek 2009). More often than not, cities are positioned differen-
tially, with some seen to be ‘lagging behind’ (Pike et al. 2006) and subsequently
assumed to be characterised by second-rate thinking and practice. No wonder
that urban politicians, corporate managers and officials are not able to publicly
admit of difficulties and instead speak only of ‘moving forward’. This produces
a falsity: localism is assumed to be able to harness the potentiality in global neo-
liberalism to advance the prospects of cities; yet global neoliberalism relies upon
the very inequalities that have produced uneven spatial development in the first
place! In this climate, governments frame their roles as creating ‘opportunities’,
whilst actively or inadvertently reinforcing the conditions for this state of affairs
to flourish. Places judge themselves and others according to how imaginatively
they have responded to opportunities provided in the neoliberal economy. Any-
thing less than full embrace of the promise of opportunities in an imaginary future
is seen as a challenge and/or the reactivation of an apparently outdated politics of
need. Symptomatic politics is allowed a free reign and holds up privileged places
as ‘leading the game’ in the name of improving other cities. In the competitive
politics of global-urban hierarchies, cities embrace experimentalism to demon-
strate to other cities, selected entrepreneurs, innovators and universities that they
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mean business. In the process, particular cities are heralded as emblematic of
how things can be achieved and thus serve as models for others to emulate. It is
as if governmental support is not important, as they become nothing more than
the logical locations for aspirations — leaving intact the myth of global capital
as inherently mobile and indiscriminate. References to growth, opportunity and
the transactions around emblematic status for others to seek to emulate, without
sensitivity to context and capability, are then permitted an uninterrupted path to
the benefit of elites.

The idea of experimentation is part of the story through which knowledge has
not only been produced, but also validated. The idea of the context of experimen-
tation is that it needs to be controlled to avoid undermining the desire for knowl-
edge. Orderly investigation of natural phenomena rules out those factors such as
political belief on the grounds not only of validity, but replicability: that is, the
production of truth as a public act can take place through different individuals
witnessing the same experiment and coming to the same conclusions. In this way,
‘collective witnessing would convert self-serving disputes into mutually accepted
knowledge’ (Poovey 1998: 113). The experiment may take place in a context, but
it relies on being replicable, regardless of that context. How does this then fit with
place-based dynamics? History evaporates, as the textures of communities are
lost in the search for symbolic futures. Symbolism and global posturing appear to
triumph over any sense of connection with the realities of urban life. For Lefebvre
(1996), the city exhibits a double morphology, or form. It manifests itself in a
social dimension: that is, how people communicate, move between places, engage
in various activities and for various reasons and with a range of consequences. It
also exhibits a material dimension in terms of building and spaces, some of which
are inhabited and others that are uninhabited: for example, public buildings, mon-
uments, squares and streets. He used the idea of implosion—explosion to capture
how cities were both being destroyed but also growing to support industrialisation
(Brenner 2014).

These context-sensitive issues may be readily dealt with in understanding how
the idea of experimentation plays its role in urban economic growth aspirations.
In comparing experimentation in the eco-cities of Shanghai and Tianjin, Miao
and Lang (2014: 8) stress the strong logic of economic growth and argue that
‘the chances for success become slimmer if experimental initiatives pursue more
comprehensive goals, like providing social goods’. Experiments work, as they
have done in their history, not in terms of testing hypotheses, but as demonstrators
(see Poovey 1998; Pickstone 2000). They are about context-revision, not sensitiv-
ity. They demonstrate adaptability and flexibility in the face of aspiration under
conditions of heightened uncertainty. The particular elements brought together
within a city demonstrate global aspiration that signals attraction and flexibility
for capital accumulation. In accounting for the lack of success attributed to the
Shanghai ‘Dongtan’ project, Miao and Lang demonstrate its inability to act as
a model for national policy-making or indeed to attract a powerful transnational
investor. Here, we find apparent legitimacy for the adoption of a universal method
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that readily permits scientism to saturate the realm of political responsibility but
also indicates willingness for the city to be a place of continual adaptation to the
demands of neoliberal capitalism. The results demonstrate the receptiveness of
the aspirant city to become a vibrant site for the future. The imagery of the method
mixes with desire and is placed beyond doubt as cities become ever more flexible
in their attraction to capital. It is a frenetic process without end: the intangible in
search of the unattainable (May and Perry 2006).

The experimental method

Experimentation is bolstered by the desire for closure, control and certainty
that characterises political decision-making, exacerbated by the intractability
and complexity said to characterise ‘wicked urban problems’ (Polk 2014).
This stands in contrast to the exercise of doubt more characteristic of academic
discourse. Seeking the means to achieve democratic legitimacy means the
need to convince an urban population of the efficacy of processes, whilst also
knowing that their outcomes are not within control and may even lead to greater
uncertainty. Thus:

The political discourse of social change must make its appeal as wish-fulfilling
dreams of omnipotent intentions or destined futures. From this perspective,
every political programme is not only inherently fatalistic, but also mired in
fantasy and narcissism from its inception. The discourse of social change takes
place on the terrain of the Imaginary.

(Rothenberg 2010: 153)

Politics begins with the denunciation of ‘a tacit contract of adherence to the
established order which defines the original doxa’ (Bourdieu 1992: 127). Politi-
cal action is informed by knowledge of the world and a capability to act on that
knowledge. Whilst invoking experimentation may seem to challenge the existing
states of affairs, it provides relief from ambivalence through a selectivity that
omits so much (and so many) from its process. Whilst localised experiments
may claim to be opening up technological change to plural interests, the symbol-
ism of experimentalism at a city-scale appears to represent the ceaseless, careful
empiricism of the scientific attitude whose practices constitute rules and proce-
dures for practitioners across continents and time. It is ‘ignorant’ to be against that
which has not yet found its results, for to do so is to stand in the way of progress.
Criticism of the validity of its adoption questions the very pre-suppositions upon
which the decision-making process is based. Questions of ‘why’ and ‘for whom’
become luxuries in face of those who see experimentation as part of an insatiable
desire for economic growth.

What of the methodological flaws of experimentation when applied to the
urban environment in all of its manifestations? For instance, the establishment
of relations of cause and effect require that ‘standing conditions’ are specified to
permit genuine comparison. That means introducing constants that presuppose
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closed systems. The city is comprised of open systems whose amenability to
control is highly problematic. This raises particular problems when it comes to
replication, as time, place, context and character cannot be reproduced in the
same manner in different settings (May 2011). The idea of experimentation has a
laudable aim, but the symbolism of scientism has been appropriated by political
aspiration that tends to not only reproduce, but accelerate, a status quo riddled
with contradictions (Harvey 2014). One consequence is the eradication, or highly
selective interpretation, of history, but also the terrain of the ‘political’ itself. So,
let us go back to ideas formed in the seventeenth century to understand what this
does to the practice of contemporary urban politics and how that informs not the
affirmation of present trajectories through supposed innovations for a minority,
but transformations of our cities for the majority.

Giambattista Vico (1668—1744) was critical of those who take particular
methods and insights and over-extend them into domains in which they are inappli-
cable. He was certainly not against science, but scientism. Disciplinary specialism
was of importance, but when specialism was applied to areas that were foreign to
understanding this was due to the ‘weakness of our nature, which prompts us to take
inordinate delight in ourselves and in our own pursuits’ (Vico 1990: 80). Excessive
attention to the potential of experimentation in the current political climate works
to relieve politicians and experts of the responsibility for processes that should be
part of public, political discourse, not disguised as technical-instrumental modes of
reasoning. As Vico put it:

We neglect that discipline which deals with the differential features of the
virtues and vices, with good and bad behaviour-patterns, with the typical
characteristics of the various ages of man, of the two sexes, of social and
economic class, race and nation, and with the art of seemly conduct in life,
the most difficult of all arts. As a consequence of this neglect, a noble and
important branch of studies, i.e., the science of politics, lies almost aban-
doned and untended.

(Vico 1990: 33)

It is not just the tension between facts and values that is being disguised
in alignments amongst consultancies, academics and politicians here. The
gap between the imaginary and the real is one between the passive scientific
gaze and the active post-Kantian self in which ideas cannot and should not be
squashed but explored and interrogated in confrontation with the realities of
the world itself (May and Perry 2011c). In the history of science and experi-
mentation, the overall result became ‘an opposition between allegedly passive
observation and active experimentation and a split within the scientist’s own
self” (Daston and Galison 2007: 242). We can see this same process at work
in the co-optation of the idea of experimentation as it enables the future to be
placed in a process that seeks to reconfigure the present in the name of the
imaginary. The result is that a politics of the present is suspended in the name
of a possibility that benefits the few.
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When the above processes are aligned with the tendency to move towards
more impersonal forms of knowledge in the relations between science and the
public imagination (Ezrahi 2006), we can see the idea of experimentation as an
ingredient in the reconfiguration of the relationship between knowledge and
power in neoliberal development. There are evidently issues here concerning
expertise and democracy in which the word ‘quasi’ seems apposite: ‘quasi’
experimentation and expertise. Political decision-making is often justified
by allusion to scientific knowledge but no political decision can be justified
through such means. For that to be the case, it would be a blatant conflation and
we do not have to travel back too far in history to see the violent consequences
of such a move. Also, as we have noted in our methodological asides, we are
not dealing with closed systems, but open ones, and so the strict definition of
scientific experimentation is not applicable. As we have said, it is attribution we
are dealing with in the desire to attract capital to cities in the search for profit
in a place. It does that by placing it in the realm of the factual, which is actually
the domain of necessity through the denial of interpretation and choice, so the
city can play in the global game of accumulation.

Alternative practices, particularly those that emanate from urban communi-
ties that are viewed as part of the economic wasteland as by-products of market
forces, are sidelined. These forms of collaborative support tend not to be rep-
resented in favour of a particular set of descriptions and a focus upon current
local deficits and the attraction and retention of particular groups who offer
the seeds of a better future. The overall effect is a ‘depoliticized simulation of
truth’ (Poster 1990: 62) which fails to recognise that ‘the chances of translat-
ing knowledge for action into knowledge in action are immeasurably improved
once it is recognized that the probability to realize knowledge is dependent on
context-specific social, political and economic conditions’ (Stehr 1992: 121).

Whilst administrations focus their efforts upon creating terrains of possi-
bility through experimentation, a parallel process of disengagement with the
realities of the present, including the causes of inequality, is assisted by rep-
resentation through particular indicators, targets and metrics. These include
measures which emphasise the ecological as if it were separate from social
sustainability through a focus on environmental or social justice indicators
rather than quality of life (Agyeman 2013). Politically and epistemologically,
technocracy and empiricism are triumphant. This separation permits a spec-
tator view of the urban that is characteristic of the passive element of the
methodical scientist. When justification is called for in this frenetic pursuit, it
may be found amongst those academics only too happy to provide it through
the provision of their latest blueprints for success. Even amongst those who
claim to be critical, they are subject to these processes and when it comes to
reflexive and critical thinking, it is often absent (May 2005; May and Perry
2013). The need for partnerships in critique among those normally omitted
from academia is particular important given that experimentation is part of the
‘new spirit of capitalism’ (Boltanski and Chiapello 2005), which can readily
absorb critique and escape to other places (Chiapello 2013).
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For a responsible urban experimentalism

When it comes to the attempt to represent and invoke the ‘Real’ who can possibly
be ‘against’ experimentation? As Ann Oakley puts it,

reality exists, and, although we do not all see it in the same way, we share
an interest in being able to live our lives as well as we can, free from ill-
informed intervention and in the best possible knowledge we can gather of
what is likely to make all of us healthy, most productive, most happy and
most able to contribute to the common good.

(Oakley 2000: 323)

In addition, curiosity informs experimentation and offers the advantage of
what is not yet known but may be realised if possibility is permitted its free
reign. It has, after all, informed utopian thought which sees in the distance
from the present a future of hope (Levitas 2011). In our times of change and
flux, old ways of thinking are framed as rigid and new ways are required.
Adaptation, flexibility and openness are seen as necessary predispositions in
our ‘risk societies’ (Beck 1992). One could argue that urban experimentalism
can be seen as part of this process — a way of controlling risk, in risk-averse
public sector organisations, of bounding innovation in safe spaces, outside the
usual pressures of urban policy-making. Heilmann (2008) argues that in China
decentralised experimentation helps cushion the unknown impacts of politi-
cal uncertainty and policy ambiguity. Urban experiments are therefore said to
‘break the established horizons of urban standards in and beyond the city ...
they are experiments in that they put forth questions, initiatives and procedures
in the midst of uncertainty, without guarantees about successful outcomes’
(Roy and Ong 2011: 3).

In this chapter, we have sought to draw attention to an alternative narra-
tive and framing. There is a danger that experimentation under conditions of
neoliberal practices does not positively benefit the populations of a city but
affirms an acceleration of a system that has produced staggering inequalities.
Experimentalism can be seen as a way of testing responses to urban challenges
without needing to attend to the structural inequalities or crises that may have
given rise to those challenges in the first place. If experimentalism is a strategy
for urban transformation, it is an ‘affirmative’ (Fraser 2003) one which runs the
risk of bolstering business-as-usual outside the experimental bubble, tinkering
at the edges of a broken system. What is often called a problem of poverty from
very particular points of view is a problem of the riches of others (Sayer 2015).
We are not alone in sounding a trumpet for a cautious rather than wholesale
embrace of urban experimentalism. Oosterlynck and Gonzalez (2013: 1076)
argue the 1970s economic crisis opened up the city as a laboratory for neolib-
eral experiments and that now, ‘as we start to see a variety of urban responses
unfold across the world, we must ask whether they serve to reinforce ongoing
neoliberal urban restructuring or effectively produce new, post-neoliberal,
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urban governance rationalities.” It is for these and other reasons, that there are
calls to end the experiment of the last 30 years with a return to the foundational
economy (Bowman ef al. 2014).

At the city-scale, the closing down or bracketing of difficult and intractable
urban issues through the deployment of the ‘experiment’ has a different logic,
we argue, from the logics manifest in grassroots initiatives. Grassroots experi-
mentalism within cities can be seen as a response to the structural obduracy of
the urban system, its interconnectedness with global flows of capital accumula-
tion, a necessary bounding of systems to prove that there are alternative ways of
living and working. In such a case, is the language of experimentalism deployed
consciously to legitimise dissent that might otherwise be relegated as social
protest? At the city-scale, a responsible urban experimentalism would take these
grassroots initiatives seriously in terms of learning about potential alternatives
to the dominant hegemony (see McFarlane 2011). Commitment to learning and
transformation, coupled with the urban capacities and capabilities to act, are
needed at the urban level. This, of course, begs the questions: a capacity to
know what and a capability to do what? John Dewey (1957: 97) characterised
rationalism as tending towards a ‘carelessness, conceit, irresponsibility, and
rigidity’. He also referred to ‘experimental intelligence’ which can liberate and
enable action to be more directed and less blinkered and free us from ‘the bond-
age of the past, due to ignorance and accident hardened into custom’ (Dewey
1957: 96). This idea of knowledge and its component of experimentation are
very different from the ones we have characterised. It is informed by a ‘coopera-
tive search for truth for the purpose of coping with real problems encountered
in the course of action’ (Joas 1993: 19). Dewey’s emphasis upon the need for
a pre-political basis of social cooperation introduces a corrective to the current
one-sided politics where experts are mobilised to justify practices that benefit
the few. Participation in public deliberations depends on having already expe-
rienced a communicative relatedness (Honneth 2007). Experimentation can
become different if opened up to those from whom it is normally closed off, but
its effects will be felt differently until such time that more equal and sustainable
cities are achieved.
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4 The urban laboratory and emerging
sites of urban experimentation

Simon Marvin and Jonathan Silver

Introduction

In this chapter, we examine the emerging forms of experimentation being
undertaken across ‘urban laboratories’ to consider the significance of these
learning spaces in wider forms of technological and sustainability orientated
urbanisation processes. A growing body of work seeks to interrogate the relation
between these spaces of innovation and new forms of urbanism, infrastructure
and technology development in contemporary urban regions (Gieryn 2006; Evans
and Karvonen 2011). The basis of these spaces has been recently examined by
Karvonen and van Heur (2014: 380) who suggest that ‘urban laboratories centre
on processes of change and the emergence of new practices and concepts, con-
necting future visions of cities to the “politics and practices of hope™’. Yet, there
has been little systemic examination of the multiple contexts, drivers, financing,
partnerships and objectives of the plethora of emerging urban laboratories. In this
chapter, we contribute to recent debates by examining the wider socio-technical
landscapes and particular configurations of these experimental spaces to better
understand the multiple ways in which they are reconfiguring diverse urban-insti-
tutional contexts. The chapter draws on a survey and database of over 70 of these
urban laboratories in the UK and internationally.

In the next section, we examine the role of urban laboratories in fostering
experimentation, innovation and learning about new forms of urbanism, tech-
nological change and wider urban development. We then outline the results of
mapping these urban laboratories across the UK and internationally in the third
section via a survey-generated database. In the fourth section, we provide an
overview of the different styles of urban experimentation being undertaken in
terms of the multiple logics, settings, foci, activities and temporalities. We then
interrogate the typology and reflect on the practices and priorities of urban labo-
ratories. We conclude by reflecting on how these urban laboratories are config-
uring particular landscapes of experimentation, the future trajectories that are
being shaped and how they relate to wider urban (technological) transformation.

The emergence of the urban laboratory

Cities are increasingly being governed through forms of experimentation that seek
to generate new urban conditions, often orientated around future sustainability
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concerns through technological development, new forms of organisation and
low-impact living (Bulkeley ef al. 2014). An urban laboratory is a space designed
for interactions between an urban context and a research process to create the
conditions for this experimentation, creating new forms of urbanisation through
testing, developing or applying social practices or a technology to a building or
wider infrastructure system. Karvonen and van Heur (2014: 389) argue that ‘these
spaces of innovation and change provide a designated space for experimenta-
tion where new ideas can be designed, implemented, measured and, if successful,
scaled up and transferred to other locales’. They are also organised in quite different
ways — whether geographically, through the ways of working, purpose and orien-
tation and of course how they are governed and managed and often dependent on
the factors shaping their emergence.

A range of socio-technical landscapes (Hodson and Marvin 2010) linked to a
series of shifting urban problematics are prompting the emergence and develop-
ment of these urban laboratories across the university sector and beyond. These
include the growing importance of urban agendas around low carbon (Bulkeley
2005; Hodson and Marvin 2011), smart urbanism (Greenfield 2013; Luque-Ayala
and Marvin 2015) and the wider positioning of urban regions in the global econ-
omy (Sassen 2012). Such dynamics are unfolding both in the UK and internation-
ally to become key governance and knowledge production spaces in addressing
uncertain and indeterminate urban futures (Zeidermann et al. 2015). Universities,
companies and other urban actors face a range of external and internal pressures
to engage with these future-driven knowledge economy agendas (Perry and May
2011) and the urban laboratory provides a response to such twenty-first century
urban imperatives. Linked to these growing pressures are a range of opportunities
that are emerging as cities become test beds for experimentation through shifting
forms of urban governance (Bulkeley et al. 2014). These include new funding and
financing directed to the knowledge economy across the UK and further afield
from a series of different sources and social interests both within the university
sector, national government and municipalities but also increasingly across the
commercial sector. The need for these various governance actors to link to knowl-
edge production and practices is vital to both public visibilities of addressing key
global socio-environmental concerns and the strategic direction of future prepar-
edness. A central part of this emergence is predicated on the landscape of techno-
logical innovation to address the twenty-first century challenges of urbanisation
and the urban laboratory provides a space in which transformations in innova-
tion and technology pathways can be realigned to address this agenda (Evans
and Karvonen 2014). Furthermore, this somewhat elusive laboratory landscape
is being shaped by developing partnerships between universities and large busi-
nesses that are seeking to bring together knowledges concerning financing, exper-
tise and increasingly, techno-market opportunities (Perry and May 2011).

The importance of the ‘impact agenda’ has meant that universities are explor-
ing multiple ways to demonstrate how research is able to generate benefits for
wider society and show the relevance of the university to wider urban life (May
and Perry 2006). Linked to this impact agenda is the growing awareness of the
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need to develop a broad sustainability brand for the university, with a range of
initiatives that are directly related to the running of the university operations
and the role of the campus as a test bed for different experiments. Whilst these
dynamics are shaped by key university actors, they can provide space for a series
of student and community partnerships that move beyond the campus as an
experimental site. Such dynamics are often linked to the role of the spaces in
seeking to create a public-facing visibility that the university can mobilise to
appeal to an external audience of potential students, businesses and grant giving
organisations (Perry and May 2011).

Alongside the emergence of such spaces across universities, urban laboratories
have become mobilised across the commercial sector. This is particularly evi-
dent in energy and ICT (information and communications technology) companies
seeking to respond to new digital, smart and low carbon market opportunities.
Such commercial spaces provide the conditions to test, experiment and develop
new innovations for the market with particular urban spaces being used as (pro-
motional) test beds to export and upscale into other urban contexts. These labs
often also provide a showroom for new products or for the company’s sustainabil-
ity credentials and are opened permanently or during particular staged moments
to wider publics. The Crystal in London is perhaps the best example of this show-
room/public interaction space. It was specifically designed as an outward facing
space that is focused more on promoting the Siemens brand than testing new
technologies (which takes place at other sites).

Whilst the idea of urban laboratories remains closely associated with the uni-
versity sector, the term is travelling further afield to include communities and vari-
ous other scales of the urban region. As Evans and Karvonen (2014: 427) suggest,
‘cities are racing to attract scientists and companies with scientific infrastructure
to enhance their economies and improve their international reputations’. These
new forms of public—private partnerships are travelling in a number of different
directions predicated on the key social interests involved in the space and provid-
ing a shifting socio-technical landscape of potential possibility and promise.

Mapping urban laboratories

We undertook a mapping exercise involving both desktop research (using sec-
ondary materials to identify and collect information on the urban laboratories)
and follow-up interviews with 15 representatives. The aim of the exercise was to
construct a database to summarise the growing number of such initiatives. Over
70 urban laboratories were identified both at the UK level and at a wider inter-
national scale (see Figures 4.1 and 4.2), with a focus on those broadly working
across sustainability. This was undertaken by engaging with various networks
engaged in these issues, with the use of keyword searches (lab, living lab, low
carbon lab, technology lab and so forth) and through existing knowledges of and
collaboration with such spaces. We sought to include as many of these initiatives
as possible to develop a comprehensive database that could provide a snapshot of
a shifting, and at times accelerating, landscape of urban experimentation.
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The interviews focused on understanding the key motivations, drivers and
activities of each urban laboratory and were conducted over the phone and
through visits to these spaces. Whilst many of these can be recognised explicitly
as ‘laboratories’, some remain less defined in relation to these terms but have been
included to consider how we understand such spaces. Data collection took place
in June and July 2013, with a revision later in the year. Whilst the use of the inter-
net has some limitations, this was supplemented with interviews and literature
reviews to give a broader understanding of the findings.

This survey work was followed by the development of a database predicated on
a typology of urban laboratories to interrogate the 70+ examples collected. This
has meant examining a series of factors that shape the logics involved in the con-
ception of how these spaces are designed, the types of activity being undertaken,
the focus of these activities, and the temporalities of these spaces. The typology is
meant to act as a way to examine the different ways in which urban laboratories
emerge and the competing drivers and dynamics that shape such initiatives. Whilst
the work has sought to characterise each of the urban laboratories through these
typologies, it should be noted that many of these spaces are co-produced through
the relationalities of overlapping, competing and complimentary agendas, activi-
ties, settings and foci, illustrating the often ‘messy’ socio-technical landscape in
which they emerge.

A typology of forms of experimentation

In the next section, we report on the analysis of the 70+ urban laboratories in the
survey. We suggest that a typology can be built around the identification of a
number of different forms of experimentation.

Lab logics

Logics refers to the drivers that shape the purpose and outlook of urban laboratories
and frames the rationale for the emergence of the space, the expectations of its
outputs and the role that it may play in urban experimentation and transformation.
The first logic is that of economic growth in which the formation of the urban labo-
ratory is predicated on finding ways to create new economic opportunities, explic-
itly centred on the commercialisation of sustainability research and opportunities
for future capital accumulation. This neoliberal model of experimentation around
sustainability concerns is perhaps best illustrated in the Masdar City development in
the United Arab Emirates as an ‘eco-city’ built through ongoing testing and experi-
mentation of new forms of green urbanism and a utopian rhetoric of urban futures.
These logics are not only found in private companies but increasingly in public—
private partnerships between universities and the commercial sector. Whilst initial
urban laboratories were focused on technology development, this is broadening to
include a range of different activities increasingly linked to urban growth strate-
gies. This suggests that these experimental spaces are becoming central to emerging
twenty-first century urban development strategies.
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The second logic is that of education/knowledge production in which the
establishment of urban laboratories is predicated on knowledge production con-
cerning urban futures and orientated around educational purposes. For example,
the European Bioenergy Research Institute in the West Midlands (UK) focuses on
academic research to examine, test and generate knowledge around this important
future energy source. Whilst the knowledge may be used for commercial applica-
tion, the logic of the space is not restricted to this motivation. A number of these
spaces also offer training and other learning opportunities for wider publics, pro-
viding education to produce a highly skilled workforce, support communities and
offer opportunities for students and staff to engage with this agenda.

The third logic is that of techno-orientation in which urban laboratories are set
up to generate new technologies through intensive modelling, testing and applica-
tion of softwares, sensors, apps and other smart city infrastructures. For example,
the Salford Energy House provides a facility for testing new retrofit technolo-
gies and incremental upgrading. Such spaces have attracted significant financial
investment from a range of partners. This funding emerges from governments
concerned with binding climate change agreements, research councils and com-
mercial building organisations.

Post-capitalist living forms the fourth identified logic, generating the creation
of urban laboratories that seek to envisage a steady-state transition beyond the
current modes of a growth economy that has damaged both people and planet.
For example, the Manchester Environmental Resource Centre initiative (MERCi)
in Manchester is both a community facility and an active test bed for non-market
responses to socio-environmental imperatives. These are often built through low-
cost efforts and peripheral in relation to the higher profile techno-orientated labs,
full of rhetoric and smart city visions of potential futures. Whilst this post-capitalist
logic may interact with other logics, the urban laboratories established through this
also provide a challenge to particular visions of the urban future through a DIY,
community-driven urbanism.

Lab settings

Setting refers to the institutional context of urban laboratories and is a key
factor to how they emerge, stabilise and grow. Whilst urban laboratories have
traditionally been found on university campuses, they are now common in a range
of different settings, particularly partnerships that span beyond the immediate
university environment. These settings tend to reflect the key social interests
involved in the shaping and management of these experimental spaces. The first
setting is that of the university campus, accounting for over 50 per cent of the total
urban laboratories in the database. They are funded through the academic sector
but incorporate a range of partnerships with various different actors involved
around sustainability issues (Trencher et al. 2014), such as Imperial College’s
Energy Research Business Lab. Universities provide the central coordinating
partner in the emergence of the space and are actively involved in the manage-
ment and direction of research and development activities. This setting is the
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most common for urban laboratories and remains vital to the growing visibility
of such initiatives across urban landscapes.

The second setting is commercial, accounting for 10 per cent of the total,
where urban laboratories are funded and staffed via private corporations with the
aim of generating future markets. An example of this is the HP Labs in Bristol.
These urban laboratories are often linked to university activities in various forms
but are situated within a commercial setting and are dominated by both large
energy and ICT companies that seek to test, explore and sell these new technolo-
gies, infrastructures and accompanying operations. The emphasis in these urban
laboratories is often on practical outputs that have some commercial utility.

The third setting is built around the notion of partnerships between multiple
actors and accounts for 30 per cent of these spaces, often including universities
and which may have a range of logics that shape the direction of the urban labo-
ratories. Such partnerships are increasingly common around technology devel-
opment in which large amounts of financing are needed to sustain the activities
of the space and the multiple logics which are embedded in these activities. As
universities become increasingly strategically aligned to the needs of industry
partners, this setting is becoming a key part of the landscape of these spaces, such
as the Oxford Road Corridor in Manchester (see Evans and Karvonen 2014).

A fourth setting, accounting for just 5 per cent of urban laboratories, is based
on the community or alternative space and is based on post-capitalist logics in
which the setting is predicated on ways to radically rethink the trajectories of rela-
tions between capitalism, people and planet. Whilst such urban laboratories might
be set up by university staff and student activities, the setting might equally be
produced through community activist activities that seek to explore alternatives
modes of neighbourhood development and regeneration. One such example of
this setting is the LILAC development in Leeds (see Chatterton 2013). Unlike the
commercial setting, the placing of urban laboratories in these contexts produces
a range of outputs that may contribute to alternative imaginings of urban futures.

Finally, the fifth setting is based on hybridity and built around a mix of differ-
ent types of settings and partners; this setting makes up 5 per cent of total labora-
tories. Whilst all labs may be classified as such, there are a number of examples
of lab spaces that explicitly function as a hybrid of multiple settings and act as
a space in which different actors can interact and collaborate. For instance, the
Pecan Street Project in Austin, Texas draws together partners including the City
of Austin, Austin Energy, The University of Texas at Austin, the Austin Technol-
ogy Incubator, the Greater Austin Chamber of Commerce and the Environmental
Defence Fund in a collaboration to reinvent community energy networks.

Lab activities

Activity refers to the type of work that urban laboratories are undertaking, as they
are all set up to explore ways to generate different types of research and develop-
ment, including data, knowledge, technology application, experimentation and
so on. The first set of activities is based around research, a core feature of many
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urban laboratories and in around 20 per cent form the only activity. Such activities
often act as a way to bring together a research cluster within a university setting,
perhaps even without a physical space from which to develop new approaches to
sustainability. They include, for example, the Future Energy Labs being run by
Imperial College London and the Hyderabad Urban Lab in India. These knowl-
edge spaces are emerging as a key route for university departments and cross-
departmental initiatives to bring together various research strands and position
and brand their research to wider publics.

The second set of activities is established around research and development.
Whilst a number of urban laboratories focus on research-only activities, 40 per
cent are also involved with undertaking development of new technologies in the
built environment, design and architectures, through activities to test, upscale and
explore these new applications. Here there is a clear link between knowledge
production and wider urban and more traditional understandings of laboratory
activities, an example being the Carbon Lab at the University of Queensland.

The third set of activities is focused on testing and makes up around 25 per
cent of urban laboratories. These urban laboratories are focused on generating
and piloting new ideas for application in the urban landscape and this can include
focusing on smart cities, low carbon living or new technologies. In these urban
laboratories, there seems to be less emphasis and focus on research; the learning
taking place is something that happens incrementally through experimentation
and refining ideas or through the running of simulations that provide data that
is often sent or sold to external partners for analysis or to improve technology
development. Much of the research and analysis emerging from these spaces thus
takes place off site.

Finally, the fourth set of activities is built around training and education. These
urban laboratories are focused on or incorporate activities to develop professional or
public knowledge around a series of urban issues (sustainability, smart/low carbon)
and include around 15 per cent of the total database. Activities include more formal
education such as undergraduate teaching, professional training, consultancy and
community training. Activities are focused on providing behavioural change type
training, the development of specialist skills concerning technologies and the wider
low carbon economy, or the context in which such changes are taking place.

Lab foci

Focus describes the strategic direction of urban laboratories and the fields of inter-
vention they are operating across. First, new technologies in which the focus in
the urban laboratories is predicated on developing new technologies at a range of
scale from the household to the city accounts for 35 per cent of total labs. These
technologies may be linked to wider research that is not necessarily framed via an
urban lens with the urban laboratories addressing and translating these technologies
within an urban context. Such activities form a key characteristic of many of the
urban laboratories in the mapping exercise and include the Smart Infrastructures
Lab in Pennsylvania.
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Second, the labs can be focused on the urban landscape through developing a
range of interventions across the built environment of cities, such as the Sustainable
Neighbourhood Lab in Boston, MA. Whilst many of these urban laboratories are
centred on campuses, there has been an increasing blurring of the lines between the
campus and the wider city. These urban laboratories are thus externally focused,
not just out to the wider city but to wider discourses that the city itself projects to
the world (smart, low carbon, innovation, global) as part of its place branding and
work on inward investment. Whilst they only account for 5 per cent of current
urban laboratories, we expect these to grow over the next few years.

The third area of focus is centred on building retrofit and exploring ways to
retrofit buildings using new technologies, specifically aimed at energy efficiency
measures, low carbon technologies and a range of complimentary smart tech-
nologies; this area makes up around 15 per cent of urban laboratories, including
the Zero Carbon Hub in Milton Keynes. There are a number of examples of the
establishment of particular housing types and the testing and experimentation that
can be developed in these spaces, together with work around commercial building
retrofit. Alongside the testing of new ways to retrofit in lab type conditions, there
are a number of spaces that are also themselves being retrofitted and act as live
test beds for these experiments.

The fourth area of activities comprising around 8 per cent of the spaces is
based on the low carbon economy and is predicated on developing economic out-
puts, measurements or skills needed for urban low carbon transitions, such as the
SmartLife Low Carbon Centre in Cambridge. As Hodson and Marvin, (2007:
303) suggest, ‘The climate-change agenda is reinvigorating a need to “cultivate
new techniques of governance” for urban sustainability’, and low carbon is cen-
tral to discourses about future cities. The need to develop the range of economic
activities beyond a focus on technology development is playing a role in the for-
mation and pathways of urban labs. Such activities include business consultancy,
energy efficiency auditing, retrofit and training/skills development.

The fifth area of activities is focused on food production, with the develop-
ment of local food solutions through new low carbon technologies, systems and
thinking, and accounts for 7 per cent of urban laboratories. Initiatives such as the
Biospheric Foundation in Salford reflect the increasing agenda around growing
food locally and sustainably, and the visibilities around vertical farm systems and
new forms of technology-based growing.

The sixth area of activities is based on sustainability and may have been estab-
lished through a broader agenda emerging from a range of concerns; it accounts
for around 20 per cent of urban laboratories. These activities are often associated
with social responsibility agendas or are played out in environments that have
been established for some time and are witnessing a shift or transition into a range
of different logics and activities, such as the Sustainability Hub in Hull.

Finally, there are activities that directly address climate change agendas that
may incorporate low carbon dynamics but are also working on these issues within
a wider context. This focus, accounting for 10 per cent of urban laboratories, is
developed either through supporting new technologies and research methodologies
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in capturing data or supporting policy development by providing spaces to draw in
climate science, modelling and simulations, as seen at the Suttle Lab at Imperial
College London.

Lab temporalities

Temporality refers to the timescales of urban laboratories and is an important
consideration in the development of these spaces, showing a range of stages from
temporary and uncertain, in which the space is still being defined, to more long-
term temporalities that often have a more stable focus and range of activities.

First, long-term urban laboratories are funded and well established and their role
in the wider city is well embedded. Likewise, their functions and activities are well
defined. This temporality accounts for over 70 per cent of total urban laboratories.

Second, the urban laboratory as a temporary and short-term intervention
accounts for 20 per cent of the total database and is characterised by experiments
with a particular focus. These temporary spaces may be associated with a range
of different settings that seek to provide a period of time for participants to gather
and share knowledge, collaborate and build links and networks.

Third, is the category of uncertain, which accounts for 10 per cent of urban
laboratories. The future of their activities is provisional. They may be seeking
funding or may be set up for the long term but are dependent on future financing.
As such, the focus, activities and agenda may be going through different iterations
and being contested by different actors involved in the space.

Trends and patterns in the growth of urban laboratories

If, as Evans and Karvonen, (2014: 427) posit, ‘The appeal of the urban laboratory
as a mode of governance lies in its potential to transform the economic and social
landscape,” then it is important to consider the type of transformations taking
place. Based on ongoing engagement with a number of these spaces, together
with the research conducted for this chapter and extensive communication with
a range of networks working on similar issues, we suggest a number of emergent
trends and patterns.

The range of urban laboratories identified in this review suggest a number of
important dynamics and considerations about these increasingly visible spaces of
experimentation and future-driven testing. The first trend and pattern worth con-
sidering is the trajectories of urban laboratories and the role they play in validating
and legitimating particular forms of (often neoliberal) innovation and transition
pathways. It is worth noting that whilst the logic of economic development and
growth is important in many of these spaces and is helping to facilitate industry
development, there are also a series of experimental spaces that seek to explore
alternative models around urban futures that suggest radical transformations of
the socio-technical configurations of cities. The relationships between and across
these spaces will be important in the future role of urban laboratories and the con-
nections they have with wider society.
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Second, the trends and patterns of the selected urban laboratories suggests
important considerations about the future of university research. This is increas-
ingly public facing, building links to industry and seeking to develop both visible
research impact together with positioning themselves within increasingly com-
petitive environments for student and staff recruitment. A key question emerging
from this process is to what extent urban laboratories produce or reinforce such
dynamics as well as the marketisation of university research and neoliberalisation
of the academy (Levidow 2002). A third trend taken from the database suggests
that emerging low carbon/smart technologies are being developed in the UK and
show the important role urban laboratories are playing in experimenting and test-
ing in real-world situations.

Fourth, it is possible to suggest that urban laboratories are playing an increasingly
central role in shaping particular urban transition pathways. This is particularly vis-
ible in cities with clear policy development concerned with low carbon agendas.

Fifth, the uneven geographies of laboratorisation and the flows of knowledge,
benefits and technologies will become increasingly important in relation to the
types of interest that are producing knowledges about urban futures and transi-
tions. The urban intermediaries involved in urban laboratories are varied. They
range from large corporations through to post-capitalist activists and show how
these actors are shaping particular cultures, rationalities and logics concerning
these spaces.

Sixth and linked to the role of these urban laboratories in shaping urban transi-
tion pathways is the role these spaces play (or not) in local politics and the type
of urbanisms being imagined, speculated and upscaled as new forms of poten-
tially uneven urban futures. Many of the discourses being produced are predicated
on notions, aspirations and claims of technologically advanced ‘SMART’ cities
(Greenfield 2013; Kitchen 2014) that will control flows of resources, harness
renewable energy sources and make low carbon living an increasingly normal-
ized practice for the population. Yet many of these narratives fail to link the low
carbon agenda to other long-standing urban issues such as poverty, deprivation
and splintered urbanisms (Graham and Marvin 2001). As such, the political role
of these urban laboratories becomes an important factor in how they develop and
the role they play in wider debates and contestations over urban futures.

Conclusions

In this chapter, we have sought to provide a review of the emerging forms of
experimentation taking place across urban laboratories. We have shown through
the typology the many different motivations, organisations, purposes and poten-
tial implications of these spaces. The study suggests some important reflections
on the wider political-economic roles and the socio-political organisation of these
experimental spaces in wider urbanisation processes. Reflecting on the findings,
we find there are two sets of issues for further research.

The first concerns how we might start to understand the particular political
and politicised roles that urban laboratories perform in wider urban change. There
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are three competing roles here that urban laboratories might powerfully relate to.
The first is their role in supporting the city as an ‘economic engine’ in which the
space is linked to the wider economic growth objectives of the neoliberal urban
project, increasing ground rents and a range of city metrics (Theodore ef al. 2011).
The urban laboratories in this context are particularly focused on a narrow set of
growth objectives — enhancing the uptake of products and services in infrastruc-
ture networks, accelerating the efficiency of infrastructure services, supporting
the ecological modernisation of infrastructures through incremental and technical
change, and developing pockets of innovation. Here, the role is primarily one of
economic boosterism rather than supporting more radical change and transition in
socio-technical infrastructures, a shift we would suggest in technological rather than
societal relations. The second role would see the urban laboratories as part of wider
processes of ‘global urban competition” (Jessop 2002). Here, the urban laborato-
ries would be understood as a critical urban economic asset that has the capacity
to compete for scarce funding resources, provide evidence of an urban exemplar
or flagship project, and act as a resource in building networks with the university
sector and corporate partners. In this context, we might see these urban laborato-
ries as currently very fashionable yet largely irrelevant exemplars of competitive
urbanism. Such experimental spaces are failing to fundamentally address the issues
of renewing urban infrastructures yet support ‘world city’ aspirations and claims
of civic innovation in new post-networked forms of splintered urbanism (Courtard
and Rutherford 2011). The final role is urban laboratories producing an ‘enhanced
urban capacity’. In this role, the successful laboratory may be able to open up new
research and policy agendas and enrol new and previously marginalised or excluded
social interests in the innovation process. Through these processes, critical reflec-
tion and reflexive learning may emerge to develop the potential for progressive
urban change through new technological forms. Further research will be necessary
to establish what priorities are driving the development of urban laboratories in dif-
ferent urban contexts and what their potential is to produce socio-material change
in urban infrastructures that challenges current splintered urbanisms (Graham and
Marvin 2001) rather than reflecting current urban power relations.

The second set of issues concerns the social organisation of urban laboratories
and in particular the ways in which different sets of priorities and social interests
can be brought together in specific lab configurations. While there is evidence of
a growth in urban laboratories — or at least a renaming and repositioning of exist-
ing initiatives through this term — there is also a more diverse set of configura-
tions. There are three types in practice that would be worth subjecting to critical
comparative research. The first are Urban Living Labs (ULLs) that are new col-
laborations devised to design, test and learn from social and technical innovation
in real time — a key example is the Malmo Living Lab, EURBANLAB. A Euro-
pean network provides support for the development of an approach that is pri-
marily designed to develop a ‘new innovation strategy that increases the chance
your products become a commercial success’ (ENOLL 2015). The ULL enrols
end users into the innovation process and develops international networks for the
transfer of technologies. Second, ‘Urban Transition Labs’ (UTLs) are settings
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in which collaborators deploy and carefully observe sustainability transitions,
as for instance in the example of the MUSIC network of five cities (see Nevens
et al. 2013). UTLs follow a carefully designed process of experimentation and
learning around the limits and potentials of urban transitions. Finally, Urban
Knowledge Arenas (UKAs) are collaborative platforms to provide knowledge
exchange for shared urban priorities, with the Mistra Urban Futures (2015) an
example of this type of laboratory. UKAs are more concerned with developing
new approaches to the development of knowledge on a wide range of urban
issues — not solely focused on innovation and infrastructures (COST C20 2010).
Consequently, there are a much wider range of laboratories in an urban context
and there is thus a need for greater sensitivity in how the different configurations
relate to different types of urban experimentation — some more product oriented,
others more systemic oriented towards transitions and other concerned with the
new forms of urban knowledge exchange.
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5 Virtual city experimentation

A critical role for design visioning

Chris Ryan, 1dil Gaziulusoy, Kes McCormick
and Michael Trudgeon

Introduction: virtual experimentation and the transformation
of cities

Sengers et al. (Chapter 2, this volume) define an experiment as ‘an inclusive,
practice-based and challenge-led initiative designed to promote system innova-
tion through social learning under conditions of uncertainty and ambiguity’. Here,
we introduce the idea of ‘virtual city experimentation’: a design approach to cata-
lyse action in the context of rapidly emerging disruptive challenges to the fabric
and life of cities. In the meaning we give to the term, the concept of ‘virtual’
experimentation owes little to the contemporary association with ‘digital’, or ‘on-
line’. Independent of any technology used in the process, ‘virtual’ here speaks
about evoking the critical human ability to conceptualise alternative realities, to
imagine and to explore in the mind other sets of relationships (social, physical,
technological) than those currently evident in the lived-in world.

Any realistic assessment of the multiple challenges of climate change sug-
gests that human society is facing a period of revolutionary transformation, as
significant as any in history. Compared to past revolutionary shifts, such as the
first Industrial Revolution that lasted 80 to 100 years (Landes 1972), the response
to anthropogenic climate change has to be rapid as well as fundamental, involving
the transformation of technologies as well as lifestyles and social practices. If this
revolutionary period happens without major social dislocation and contestation,
this will be the result of creative innovation, an acceptance of uncertainty and
ambiguity as a condition of knowledge, and an engagement with the idea and
value of experimentation as a social, cultural and economic objective. Here we
explore the possibilities of ‘virtual” experimentation as one answer to the looming
societal question: how can we stimulate enough experimentation, rapidly enough,
to deal with the pace as well as the scale of change?

The ability to envisage something new and to ‘test’ its possibilities before
bringing it into being, might well define what it is to be human;! it certainly defines
the process of design and the skills of designers. The projects explored in this
chapter emerged from design-based research and education programmes; virtual
city experimentation builds on one essential feature of all design activity — the
visioning of new potentialities and concepts. Two programmes of design activity at
the University of Melbourne within its Victorian Eco-innovation Lab (VEIL) have
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explored and refined a methodology for virtual experimentation involving design
visioning aimed at stimulating rapid innovation. There is a 6-year programme
known as ‘Eco-Acupuncture’ (EcoA) and a 4-year national city programme known
as ‘Visions and Pathways 2040° (VP2040). Both programmes bring together envi-
ronmental researchers, academics, masters students and professional designers
with the aim of accelerating innovation in response to the challenges of climate
change. The focus is on urban life and the city, reflecting a growing consensus that
this is probably the critical context in which the social, cultural and technological
transformation of a ‘post-carbon’ economy will be negotiated.

Climate, cities and the need for rapid transformation

We are almost halfway through the period referred to as ‘the critical decade’
(Hughes and Steffen 2013), the time in which our decisions and actions on climate
change will determine the success or failure of a post-carbonaceous transition to
avoid severe implications for global society. This is not just a technological issue
(though that is the way it is often cast) any more than it is solely a social, economic
or governance challenge; addressing climate change requires fundamentally dif-
ferent systems, structures and practices in all those areas combined. The response
to climate change will also have to embrace both mitigation and adaptation as a
simultaneous objective; the impact of the atmospheric carbon and heat already in
the global system means that the climate is changing and will continue to do so
for a long time regardless of the pace of decarbonisation.

At the strategic level, it is increasingly recognised that the focus for action in
this decade will be cities. More than half the world’s population now reside in
cities and the contribution to global greenhouse gas production from cities is esti-
mated at 75 per cent, even though they occupy only around 2 per cent of the global
land area (Satterthwaite and Dodman 2009; UNEP 2011; Hajer and Dassen 2015).
Nearly half of the world’s cities are considered to suffer from the direct effects of
changing climate (UNEP 2011). The critical challenge for cities in this period of
climate transformation is that they are complex adaptive systems with significant
embedded dependencies built-in over the years of their construction.

It is useful to think of the post-carbonaceous transformation of the city as a pro-
cess of ‘dis-embedding’ all of its energy underpinnings: decoupling resource and
energy consumption from economic development and, at the same time, switch-
ing to non-carbonaceous energy sources. That is challenging enough, but the
transformation challenge for cities does not stop at their energy system; the infra-
structure and morphology of any city has been shaped (directly and indirectly)
by its prevailing climatic conditions. There is mounting evidence that changes in
climate patterns and extreme weather events can introduce new vulnerabilities for
existing city infrastructure (UNEP 2011; Stone 2012). As climate patterns move
beyond their historical envelope and as energy production and consumption is
transformed, the infrastructures of provision for cities — the systems on which the
life of the city depends (e.g. energy, water, food, transport, shelter, waste, prod-
ucts and services and information) — will have to change.
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Historical relationships between the city and nature are also under pressure;
cities have impacts well beyond their borders, shaping local, regional and continen-
tal production systems and transforming landscapes, natural ecosystems and even
weather (Marcus and Colding 2011; Stone 2012). Some of those effects stem from
what is termed the ‘heat island effect’ created by the absorption and re-radiation
of heat of the sun from the dark surfaces of the city. This city-heat interacts with
rising summer temperatures and heatwaves, placing additional pressure on infra-
structure (Stone 2012). There is increasing rejection of the conception of the city as
a ‘refuge from nature’ (Kareiva and Marvier 2007; Grimm ef al. 2008), acknowl-
edging both the bio-physical dependence of the city on natural ecosystem services
and psycho-social dimensions of human interaction with nature. Approaches to the
transformation of cities include some that start from the core idea of dissolving the
boundary between city and country (Beatley 2011; Beatley and Newman 2013).2

Importantly, the interest in cities and their place in action on climate change
extends beyond their contribution to the global problem and their vulnerability.
When it comes to agency — the interest, willingness and ability to make changes —
there are critical characteristics of cities that appear to offer hope for transfor-
mation. Cities (and networks of cities) are active in adopting reduction targets
and investing in programmes to reach them (McCormick et al. 2013; Kautto and
Ryan 2015). The contribution of cities to national economies in most nations is
very significant; they can be instrumental in generating the political will and the
innovation and creativity necessary for the transition to a post-carbon economy
(Bettencourt et al. 2007; Bettencourt and West 2011; Glaeser 2011; Katz and
Bradley 2013). The (bio)physical challenges to cities have to be viewed in the
light of the fundamental cultural role of the city; cities are a cultural invention,
they result from human social and cultural needs — for association, belonging and
exchange, but also for the display and structuring of relationships of power. As
cities develop, these social and cultural relationships become intermingled with
the layering of the physical form of the city, reproducing systems of meaning that
underpin institutional and individual practices and ideas of nature and the social
order (Ryan 1985; Hajer 1995; Harvey 2012; Ryan 2013b; Hajer and Dassen
2015). Given that the transformation required for a sustainable future will involve
significant changes in patterns of consumption for urban citizens, understanding
the ways in which existing patterns of consumption are embedded and reproduced
in the urban context will be critical, particularly the interplay between structur-
ally determined consumption (such as car dependency or heating and cooling of
poorly insulated dwellings) and socially, culturally or emotionally based con-
sumption learnt as part of life in an urban community.

The dimensions of transformation and the value of
experimentation

The tight and embedded interconnections between the critical systems of provi-
sion of the city and patterns of living (including consumption) means that trying
to re-engineer the city one sub-system at a time is bound to fail because new, often
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unpredicted, problems are likely to arise in another sub-system. Ultimately, the
transformation of cities requires a (rapid) transition from one set of socio-cultural-
technological-physical systems to another set. The embedded (inter)relationships
of these systems suggests that transitioning to a resilient non-carbonaceous city
involves a whole-system re-conceptualisation — a creative re-imagining of the
future city (Ryan 2013a). This is, in every sense of the word, a design challenge —
a process that can be considered to have three components. First, envisaging new
systems that could support a thriving, culturally satistfying and productive urban
future supported by renewable energy. Second, selecting systems from the above
that could increase social and physical resilience even as the climate changes.
Third, negotiating processes of transition towards those future systems with rel-
evant citizens and other stakeholders.? Finally, it has to be expected that no pro-
cess of creative design, engagement and modelling of future possibilities will be
able to achieve more than to suggest plausible new possibilities that could work.
Given the complexities of socio-cultural-technical-(bio)physical interactions in
urban life and the urgency for change-making, potentially the only real hope for
successful transformation will emerge from widespread experimentation — testing
plausible transformed futures in the real, messy, living world.

The approach of virtual experimentation, using design research, visioning and
engagement, has evolved in response to all the challenges of transforming today’s
cities. Both projects described in this chapter — Eco-Acupuncture and Visions and
Pathways 2040 — take a design approach to research and engagement focused on
envisioning 25-year, non-business-as-usual futures for urban neighbourhoods or
whole cities. On the basis of that work, they explore policy and design interven-
tions that re-orient the trajectories of current development towards those futures.
Great emphasis is placed on the visualisation of possible futures to build support
for action necessary to realise them; ‘action’ encompasses policy, investment in
new research innovation and built environments, as well as on-the-ground experi-
mentation (often referred to as living laboratories, see Evans and Karvonen 2014).
Through the experience of 6 or more years of this work, it has become clear that
the core of the process rests on the interrogation and interpretation of visualised
futures as the basis for generating a wide-ranging dialogue with local citizens. It
is this that we characterise as ‘virtual city experimentation’.

The methodology of the two projects builds on a field of practice that addresses
the negotiation of complex technical and social change often collectively referred to
as ‘back-casting’ —a process that begins with generation of desirable futures and then
‘casting’ back from those futures to define trajectories of change (Robinson 1988;
Dreborg 1996; Quist and Vergragt 2000, 2006; Vergragt and Quist 2011). Such work
depends on generating sufficient community ‘ownership’ of the envisaged futures
and participatory visioning has become increasingly accepted as a way to develop
such support (Quist and Vergragt 2006; McCormick et al. 2013; Ryan 2013b). Par-
ticipatory visioning is closely related to what is often called ‘participatory design’,
where designers work with clients (often the community) to co-design outcomes.
Whilst some interpretations of that process present the designer as a mere facilitator
or translator of the ‘voice’ of the participants, there are other interpretations of the
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designers’ role as more active; the latter is the stance taken in VEIL projects. Manzini
(2013), in a critique of the ‘passive’ approach to participatory design (which he labels
‘post-it-note design’), argues for a more active role for designers as ‘triggers’ to cre-
ate new conversations and new scenarios of possibilities. There is knowledge and
skills that designers can bring to such a process with cultivated openness and dialogic
capacity involving the use of images, prototypes, mock-ups, games and so on.

In EcoA and VP2040, the role of designers is tuned to triggering new conversa-
tions, to widening the territory to be explored and to interpreting multidisciplinary
research (on impacts of climate change, technologies, processes for mitigation and
adaptation, and so on) (Gaziulusoy and Ryan 2015). Through this process, the partic-
ipants’ perceptions of ‘desirability’ and ‘plausibility’ can be made more transparent,
either reaching towards consensual visions or articulating other valid ones. Design-
ers work to visualise ‘in-the-mind’ reflections on new potentialities, breaking from
‘realistic’ expectations that assume the continuation of past (‘business-as-usual’)
trajectories. Visualised concepts and images of alternative urban systems are used
in an iterative way to generate new conversations about different desirable futures,
with feedback from those conversations used to refine propositions. Exhibitions of
visualised futures and workshop processes are structured to bring an ever-widening
cohort of citizens to review and reflect on alternative futures and pathways. What
transpires in that process is virtual experimentation. What has been learnt over time
is that the best form of visualisations to engage that in-the-mind interrogation are
those that have been defined as glimpses: evocations of possible future states that
are sufficiently ‘open’ that they encourage interpretation and translation for the con-
text of the viewer to ‘experiment with’ rather than a highly defined future that could
be interpreted as a blueprint for what will unfold (Moy and Ryan 2011).

Case studies
The Eco-Acupuncture (EcoA) programme

EcoA was launched in 2008 as a ‘design-research—engagement—action’ pro-
gramme to assist business, communities, towns and cities develop innovations
relevant to the decarbonisation of the economy and the development of climate
resilient infrastructure. EcoA brought the research capacities of (initially) four
universities (all in metropolitan Melbourne) with the post-graduate teaching pro-
grammes of the design schools of those universities to the consideration of future
challenges and opportunities with a 25-year horizon. The urban precinct and the
city became a critical focus for partnerships with local government to:

e  examine emerging problems for the future resilience of a specific urban location;
e consider any complex system interactions that form part of those problems;
e visualise future possibilities to resolve identified problems and increase
resilience and, most critically;
e design a series of interventions as ‘transformation points’ towards a resilient
low-carbon future.
(Ryan 2013Db)
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The first experimental investigation of the urban-focused work was in central
Melbourne. In contrast to later work, this was not a ‘retrofit’ of an existing urban
precinct but a schematic master-plan vision and framework for a new ‘eco-city’
on a very large brownfield site close to the central business district. This project
gained a great deal of attention, primarily because it was (initially) carried out as
an exercise independent of government and private development agencies charged
with strategic oversight of the development (who were taking a ‘cookie-cutter’
approach with little innovation). Media attention focused on the vision/images of
the future for the site (VEIL-EBD 2008). From 2009, as the imaginative power of
future visions with community engagement became clear, EcoA has developed
as a set of partnerships with cities and communities where interest in the oppor-
tunities of transformation is high. Over the period 2009-2014 the programme has
engaged with five suburbs of metropolitan Melbourne and two country towns in
the state of Victoria — Anglesea and Creswick — to explore possibilities for decar-
bonisation and resilience to very extreme weather events (Ryan et a/. 2010; VEIL-
Broadmeadows 2010; Larsen 2012; Biggs et al. 2014). In 2012, an EcoA team
travelled to the city of Florence, Italy at the invitation of the city and New York
University, Florence for work on the ‘Greenaissance’ of the UNESCO area of the
city (again with resilience and decarbonisation objectives). A similarly sized EcoA
project was conducted with the city of Rotterdam in the Netherlands in early 2014,
and another project in the city of Leeuwarden in the province of Friesland in the
Netherlands commenced in early 2015 with a strong cultural overlay, as this city is
the EU Cultural Capital for 2018.

Each EcoA project brings together university researchers, design academ-
ics, design masters students and design professionals to work closely for and
with local communities. It involves the establishment of highly visible design
ateliers in a community space. In a sequence of design workshops over a year
or more, visions of medium-term (25 years) futures are co-developed, places for
near-term interventions are investigated and small-scale, low-cost propositions
for those places are designed. The atelier space, regular exhibitions and discus-
sions of visions, are used to build shared ownership of futures and trajectories
of development.

The Visions and Pathways 2040 (VP2040) project

VP2040 is a 4-year multi-partner research and engagement project, with fund-
ing from the Australian Cooperative Research Centre for Low Carbon Living,
to examine the potential for four capital cities in southern Australian states to
increase their resilience and reduce their greenhouse gas emissions by 80 per
cent by 2040. VP2040 involves a small team of researchers at three universities
(University of Melbourne and Swinburne University of Technology in Melbourne
Victoria and the University of New South Wales in Sydney) with the collabora-
tion of multinational businesses in design, planning and engineering services and
construction, as well as the city councils of Melbourne, Adelaide and Sydney and
a number of government departments.
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VP2040 builds on the methodological approach of EcoA, projecting visions
and scenarios for the future of the cities. It aims to identify intervention points
to reach the envisaged futures — in this case for policy and investment for
technology, lifestyles, built form and future research. VP2040 works with a
loose reference to the framework of the multi-level model of system innova-
tion (Geels 2005) with its three dynamically interacting layers (i.e. landscape,
regime, niche). As with the EcoA project, visualised images of future condi-
tions play a significant role in the process — as a way of emphasising the driv-
ing forces at the landscape level (not only climate related), projecting possible
alternative structures for (future) regimes and implicitly, or explicitly, connect-
ing to niche-level developments that have some emerging relevance. In another
framing of the project this is a normative vision process (the re-configuration
of transformed systems of provision and patterns of consumption that, together,
could decarbonise city life by 80 per cent) with ‘back-casting’ (Vergragt and
Quist 2011) to create narratives and pathways for a trajectory linking the future
2040 conditions to today.

In the 2015 Australian context, the idea of cities reducing their greenhouse
gas emissions by 80 per cent in 25 years is a radical deviation from the current
political consensus (with a national commitment, as of mid-2015, to a reduction
of only 58 per cent by 2020 with no targets beyond that date). Thus, it is clear
that for any of the future visions or scenarios to be plausible, they have to emerge
from some processes of change that are outside the current (mainstream) political
imagination. Potential disruptive changes (social and technological) thus form
part of the VP2040 research programme and act, in the framing of the project,
as niche forces from a multi-level perspective or as a way of structuring the nar-
ratives in the back-casting scenario model. Examples of technological disrup-
tion include the cost-curve of solar photovoltaic cells, wind power and systems
of energy storage, while social innovations include various forms of localisa-
tion and voluntary sufficiency movements (Alexander 2014), and mixed socio-
technical innovations include social-media platforms for collective consumption
(Botsman and Rogers 2014) as well as distributed manufacturing and 3D print-
ing and new organisational models for business and governance (Gaziulusoy
and Twomey 2014). All of these involve complex dynamics of change that are
sometimes instanced only as niche experiments but sometimes as rapidly grow-
ing forces. Envisioning the contribution that these disruptive forces (singularly
or in combination) could make to the future is a task that involves speculation,
projection and negotiation in the process of co-designing desirable future states
(i.e. a process of virtual experimentation).

For this virtual experimentation, the VP2040 project brings together policy
makers, professional niche-innovators, activists, designers and researchers in
participatory workshops for facilitated future visioning. These workshops aim to
get the participants to ‘dream’ beyond business-as-usual futures* and to encap-
sulate such dreaming in an expanding set of rich visualisations or glimpses of
complexly transformed futures that also suggest possible transition narratives
and pathways. The dual aim of this process is to expand the understanding of the
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field of emerging innovations that have the potential to disrupt existing socio-
technical regimes (as an input to the research side of the project) and to explore,
encapsulate and communicate what such futures could plausibly look like as a
result of those emerging innovations. Ultimately, communicating these visual
encapsulations of ideas becomes one way to widen engagement in the project
of experimenting future cities. Figures 5.1 and 5.2 are examples of these future
imaginings in the VP2040 project (selected in part to illustrate the range of forms
the ‘glimpses’ may take).

As dialogic objects, the two glimpses are intended to open up possibilities and
to challenge expectations about the fixity of the future. Both images are imme-
diately understood by Australian viewers. They show plausible alternative sys-
temic changes within 2040 cities; they evoke transformations that extend beyond
the bio-physical qualities of future city life, reflecting social, cultural, economic

Figure 5.1 The transition of a typical Australian street from 2014 to 2040.
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Figure 5.2 The Sydney Harbour Bridge in 2040.

and lifestyle changes. These glimpses are produced by professional designers
who attended the visioning workshops. When the glimpses are opened to public
gaze, they are accompanied by short interpretive statements that evolve based
on dialogue and as the project team constructs more systematic categorisation of
future scenarios.’

Workshop participants returned to a second workshop session after the
glimpses were produced to critically reflect on their plausibility; these glimpses
were freely accessible to the public (from the website) and are being used by
project partners with their (various) community members. These processes have
enabled VP2040 team to identify potential convergences and divergences of ideas
about system reconfigurations and value-sets that could affect the trajectories or
pathways of change. A widening process of expert consultations is underway to
focus in on various aspects of the transformation process.

Learnings and reflections

The process of virtual experimentation through design visioning is presented here
as a strategy to address the challenges of rapidly transforming cities, a process to
draw-in citizens, researchers, designers, and planners as individuals and as institu-
tions to experiment with different expectations for the future. VEIL has developed
a framework to shape the conceptual terrain of that experimental visioning. This
includes: optimal time horizons (25 years); the selection of optimistic, desirable
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changes; the value of distributed systems of provision (more localised, networked,
and diverse) for resilience; the representation of trajectories of change as well as
new future possibilities (Biggs et al. 2010; Ryan 2013b). However, it is a reason-
able question to ask of such approaches: can virtual experimentation contribute to
the establishment of real-life, on-the-ground, experimentation?

There have been various attempts to track the impact of this process in the
longest running EcoA project collaboration. However, tracking the seeding of
ideas about the future is complex and problematic. For the longest local govern-
ment engagement, there have been four EcoA ateliers over a period of 5 years.
At a 2011 international conference in Melbourne, that council’s senior urban
designer cited four broad changes in planning and urban design that, in his view,
had been enabled by the process of community deliberations using the EcoA
visioning process (Wilson 2011). Two of these interventions in particular — bike
paths and community gardens — had seen a reversal of previous community atti-
tudes to those proposed areas of development. At the time of that paper and from
follow-up meetings with council officers, there has been growing support for the
process as a significant contribution to the council’s strategic urban planning and
community development projects. That council has committed to a more thorough
and open exploration of the impact of such work beginning in 2015.

For the higher profile projects, such as Florence and Rotterdam, assessment of
impact is potentially even more complex and difficult because of significant differ-
ences in the political, cultural and regulatory underpinnings of the existing regimes.
However, both of those projects arose from the desires of the city administration for
future thinking that could break from the embedded cultural biases that were seen
as limiting the responses to emerging challenges. For Florence, the idea of “fixity’ —
that the city is, and must remain, a global treasure, a built museum, preserved
from change for global posterity — was recognised by the administration to be in
conflict with the growing need to deal with changing climatic conditions. Summer
temperatures in mid-tourist season appeared to be regularly reaching around and
beyond 40°C and recent winters had brought severe (transport crippling) snowfalls;
the city had been experiencing extended drought conditions with altered rainfall
patterns that included intense storm events with frequent local flooding. Buildings
were being left vacant as they became uninhabitable and Florentines from the rest
of the city were reported as surrendering the historic zone to tourism.

Future visions and proposals for intervention provoked strong local debate and
even opposition. Two dominant cultural ideas, in particular, were challenged. As
a response to the rising heat impacts in the city, the EcoA visions introduced trees
in public places such as squares and streets. And in order to reconnect the city
inhabitants to its original water source, the Arno, the visions proposed a new phys-
ical access to the river via a long floating pontoon-walkway. Both those proposi-
tions were seen by some sections of the community as having violated the core of
the UNESCO heritage ideals. The Arno access is widely accepted as ‘off-limits’
to ensure that its fortified walls (that create a physical as well as visual barrier
along its path through the UNESCO domain) provide protection against flooding
from the river. The EcoA proposals seemed to be the first to challenge the idea of
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the river as a storm-channel, proposing large up-stream ‘sacrificial’ wetlands (as a
tourist park) and a floating pontoon access to leave the walled fortifications of the
banks unchanged. This ‘use’ of the river was proposed to begin as temporary for
spring/summer when water levels are low; its first ‘occupation” would be for the
revival of the city’s lost status as a fashion capital, having the main catwalk for the
fashion festival floating on the river just below the Ponte Vecchio.

Throughout the development of those ideas — in the co-creation, visioning pro-
cess — some local historians pointed to a history that was much more nuanced
than the tourist representations of the city’s ‘renaissance’ fabric. Florence has
a great history of waves of innovation that included transformation of its urban
conditions. There is a wealth of images and stories about the role of the Arno in
the making of the city — for waste disposal for industry and for river transport of
goods. Those images also illustrate the progressive loss of vegetation that once
spread outwards from the Arno banks to feed the city. The large, open, stone-
paved piazze that seem now to characterise the fabric of the old city were actu-
ally remodelled in the mid-nineteenth century to reflect the city’s status as Italy’s
capital, embracing new ideas of metropolitan planning. This included the removal
of their markets and the widening of some of the central streets of the city.

Another prominent representation of the city’s era as capital was its grand cast-
iron central market designed and constructed in the 1870s. This building had fallen
from use as locals shunned the UNESCO area, frequenting other food markets
instead, leaving a strange and often problematic tourist facility that operated for lim-
ited hours each week. The most successful of the EcoA re-imaginings of the city
involved proposals for the re-functioning of that building and its square, to re-estab-
lish a site within the old town that was truly Florentine. The evocative visual images
for that revitalisation were quickly taken up and became the basis for a tender for the
redevelopment of the facility — that was completed in 2014. The system connections
that were proposed for that redevelopment in the EcoA visions have to date had no
impact. The new tram network that stalled after a prolonged and difficult completion
of the first of five proposed lines was (re)visioned as a mixed mode transport link,
amongst other things carrying organic waste from the city centre during the night.

Based on the evaluation of 4 years of EcoA design visioning, there appears to
be strong support for glimpses that generate curiosity (often seen as amusing as
well as challenging) and glimpses that draw the viewer into engaging with ideas,
requiring them to transpose the re-aligned conditions depicted, into their own street,
neighbourhood or daily life. However, there is the need for ongoing experimentation
about the optimum form for visions that can successfully stimulate virtual city exper-
imentation. The effectiveness of visioning resides in achieving a balance between
adequate representation, or the ‘fidelity’ of a glimpse or vision, and some level of
ambiguity or lack of resolution to invite a dialogic response. Visions must act as a
provocation for a conversation where the viewer feels curiosity as well as comfort
in interpreting the image rather than merely being subject to its authority. However,
too little detail or resolution in the glimpse or vision can lead to confusion and a lack
of engagement. This balance is not set or universal. Different audiences and view-
ing contexts require different levels of resolution. Adjusting this balance between
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openness and fidelity, to provide a sufficient framing of new system possibilities is
part of the ongoing collaboration with some of the participating Melbourne councils.
This will extend to testing some of those representation skills of designers beyond
the two-dimensional format for glimpses; ‘story-boarding’ or sketches of daily life
and spatial changes over time have regularly been incorporated in glimpses, testing
of three-dimensional representations of futures may well be the next step.

%EIL | = @ Brent Leheny, VEIL, 2010

Figure 5.3 Change over time in the transformation of suburban space and the ‘collapse’
of private backyards.
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Conclusions

The virtual experimentation approach discussed in this chapter defines three cat-
egories of glimpses that are essential to the process. First, glimpses for inspiration
that aim to shift the boundaries of what is considered permissible, desirable and
possible for future conditions and systems (Ryan 2013b). Second, glimpses of
(possible) trajectories of change that open up a discussion of how a non-develop-
ment-as-usual future might unfold. Third, glimpses of niche interventions that are
intended to build a constituency for their realisation soon. The overarching design
objective for these is that they evoke possibilities for new system architectures
(such as distributed water, food, energy, transport and shelter).

For EcoA and VP2040, local councils and community representatives required
that these should be low cost and low risk in the event of failure. This suggests an
important new parameter for ‘living laboratories’ and real-life experimentation.

Visioning transformative futures is a difficult process, more so for people with-
out any experience of systematic scenario building. One challenge that frequently
arises is overcoming deeply ingrained perceptions about the future and the nature
of change processes. From the experience of EcoA and the VP2040 projects, it is
apparent that the public conception of the future reflects their perception of how the
world works and how and at what rate change can take place. The VEIL visioning
processes frequently reveal the tendency of participants to project the status quo
(development-as-usual) well beyond its feasible lifespan. In the absence of pro-
cesses that assist participants to become sensitive to disruptive forces in the flow of
change, people’s conceptions of the future will tend to involve only mild deviations
from the trajectories of current development. Enabling participants to conceive non-
linear depictions of the future requires an immersive, layered, and iterative journey.
Design visioning helps to catalyse a cognitive break from the present.

Virtual experimentation achieves two important outcomes relevant to enabling
radical transformation of city systems. Glimpses can make explicit what changes
a particular group of people (the vision creators) deem possible and how they are
linked to present conditions and understandings of future challenges. This latter
point is critical because it can help identify — or reveal — aspects of the present that
could act as launch pads for routes to a transformed world (a terrain of disruptive
potential). Also, by making explicit a set of assumptions of the future, transforma-
tive visions can become an effective means for cultivating a dialogue about the
ways in which participants (and essentially ‘system innovators’) understand the
possibilities of change. Virtual experimentation can create experiences of the future
for developers and opportunities and space for real physical experimentation.

Notes

1 Marx (1867) is often quoted to this effect when he sought to distinguish between an
architect and a bee — both create extraordinary structures but only humans can endlessly
vary the design of the structures in their imagination — and consider their relative advan-
tages and disadvantages — before committing to action. ‘4 bee puts to shame many an
architect in the construction of her cells. But what distinguishes the worst of architects
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from the best of bees is this, that the architect raises his structure in his imagination
before he erects it in reality’.

2 See for example the Biophilic Cities movement: http://biophiliccities.org [October 2015].

3 This last step can present a significant hurdle. Beck (2010) has pointed to the urgent and
critical problem for the greening of society — gaining everyday support ‘from below’,
support for transformations that can appear to undermine current lifestyles, consumption
habits and practices and established systems of social status. In the process of negotiat-
ing a viable future, the challenge is to embrace forms of engagement for current urban
citizens that could give some hope that such futures would be seen as desirable.

4 See: http://www.visionsandpathways.com/about/vp2040-video/ [October 2015].

5 For example, see: http://www.visionsandpathways.com/research/visions/ [October 2015].
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6 The boundaries of experimentation in
sustainable urbanism

Elizabeth Rapoport

Introduction

The disciplines of urban planning and design have long directed themselves
towards the achievement of particular objectives, from improving public health to
facilitating efficient movement (Hall 2002). More recently, as Gunder and Hillier
(2009) have argued, in many countries achieving ‘sustainable development’ has
become a driving objective for planners. There are many different types of plan-
ning interventions that aim to achieve sustainability. These range from policies
that incentivise particular behaviours and technologies, to community-led initia-
tives such as Transition Towns, to large infrastructure projects and new eco-cities.

This chapter focuses on one particular type of sustainability oriented urban
planning intervention: large-scale sustainable urban projects (SUPs). SUPs have
several key characteristics. They are efforts to create a new piece of city, often
from scratch. Their size and scale ranges from a large property development to
an entire new town. They are mixed-use; that is, they incorporate multiple land
uses (e.g. residential and commercial). They are also urban in that they are either
located in an existing urban area, or aim to create a new one. And finally, they
are sustainable in that they explicitly attempt to integrate sustainable design and
planning interventions.

Projects of this type, which are sometimes called eco-cities, have proliferated in
recent years (Joss 2010). A spate of eco-city projects in China in recent years include
the now-moribund Dongtan Eco-City, designed in 2005 by the British engineering
firm Arup for a site near Shanghai, and the Tangshan Caofeidian International Eco-
City, planned with the input of the Swedish engineering firm Sweco and currently
under construction (Joss and Molella 2013). This trend is not limited to China. In
India, along the new expressway between Mumbai and Pune, the privately devel-
oped sustainable city of Lavasa, master-planned by the American architecture firm
HOK, is currently emerging (Datta 2012). In the desert outside of Abu Dhabi, the
low carbon Masdar City, master-planned by the British architecture firm Foster and
Partners, is also taking shape.

Such projects usually claim to apply a tripartite (environmental, economic,
social) definition of sustainability. They incorporate a range of sustainable urban
planning and design principles and technologies designed to increase resource
efficiency, lower operating costs and deliver a high quality of life for residents.



78  Elizabeth Rapoport

These often include passive design — building and urban design approaches where
building height, massing and orientation are designed in such a way that they
reduce the need for artificial heating, cooling and ventilation. They may also
incorporate alternative approaches to urban infrastructure, such as sustainable
urban drainage systems that integrate surface water retention and drainage into
landscape design. Projects often also include more active technologies, such as
district heating or cooling, in which heating and cooling is provided from a cen-
tral plant and distributed via an underground network of pipes to feed building
systems. Various types of low carbon public transport systems, such as bus rapid
transit, light rail and trams are also popular.

SUPs, then, are experimental in their attempts to apply, at scale, ideas that
aim to increase the sustainability of urban design, planning and infrastructure.
Yet they are usually planned and delivered through a conventional approach to
urban development, driven by a large developer and required to deliver on eco-
nomic as well as environmental objectives. Given this, I argue that SUPs are also
experimental in a second way. These projects experiment with the management
and governance of urban development, testing whether sustainability objectives
can be incorporated into an entrepreneurial mode of building new urban places. In
this chapter, I focus primarily on this latter form of experimentation and explore
how it shapes the former.

In the chapter, [ unpack some of the critical factors driving the incorporation of
sustainability objectives into conventional urban development, and demonstrate
how these drivers shape the type and extent of planning and design experimenta-
tion that occurs. The chapter draws on research conducted between 2010 and 2012
on the international industry of built environment firms working in the field of
sustainable urban planning and design. Research included over 50 interviews and
extended participant observation with architects and planners working at prom-
inent international design firms as well as their developer clients, and content
analysis of the plans for a number of projects. In the next section of this chapter,
I consider the status of sustainable urban projects as experiments. I then trace the
drivers behind their embrace of sustainability, linking this to the growing eco-
nomic value that sustainability has in property development and marketing. The
nature of these drivers of experimentation, I conclude, results in SUPs taking an
incremental rather than comprehensive approach to applying sustainable urban
planning and design principles at scale.

Experiments in sustainable urbanism

What qualifies sustainable urban projects as ‘experiments?’ Bulkeley and Castan
Broto (2013: 363), in discussing urban climate change experiments, define these
as ‘interventions in which there is a more or less explicit attempt to innovate, learn
or gain experience’. Karvonen and van Heur (2014: 383) define experimentation
as: ‘(1) involving a specific set-up of instruments and people that (2) aims for the
controlled inducement of changes and (3) the measurement of these changes’ as
well as involving ‘a double move of observation and intervention’. Building on
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these definitions, urban experiments can be conceived as interventions in urban
systems that aim to produce and test knowledge. They seek to provide evidence
that can be used to inform future interventions.

For urban planners, such evidence can be a valuable resource. The extent to
which particular planning and urban design interventions can actually be associ-
ated with achieving sustainability objectives is heavily contested (Bulkeley and
Betsill 2005; Williams 2009). This is in part because urban planning and policy
interventions are usually layered on an existing city with all its complexity, mak-
ing the tasks of observation, intervention and monitoring challenging. SUPs are
distinctive in two ways that make them particularly valuable as urban experi-
ments. First, they often start from a tabula rasa, constructed either on a vacant
site adjacent to an existing city, or on a cleared site within a city. This makes it
easier, first of all, to incorporate sustainable design ideas and technologies that
are difficult to retrofit into an existing urban fabric, as well as those that are most
effective at scale. Starting from scratch also makes it easier to observe and meas-
ure the impact of these interventions.

A second way that SUPs are distinctive is that they test more than a single
technology or design idea. Smaller projects can produce and test knowledge
about the impact of a particular sustainability intervention. For example, can a
new approach to distributing energy or managing surface water runoff deliver
the returns that models and calculations predict? Does providing ample public
transit lead to reduced automobile emissions? In theory, SUPs can go beyond
this to test the impacts of an integrated and holistic approach to sustainable
urban planning and design. They are experiments in sustainable urbanism at
scale, opportunities to envision what a sustainable city would look like if it
could be built from the ground up.

Like most urban experiments, SUPs are created to do more than just produce
and test knowledge. A low carbon building provides housing and office space,
rainwater harvesting technology provides water, and a light rail system moves
people around. Perhaps most importantly in the context of this chapter, these
projects are property developments that are usually expected to deliver a return
on investment. Understanding the expectations that the developers of SUPs have
for their projects, and how these expectations shape experimentation, is critical.
Unpacking them can help explain how and why urban experiments can be ori-
ented towards broader strategic objectives that may or may not relate to their
ostensible experimental purpose (Evans and Karvonen 2014).

Experiments, particularly those produced through networked governance
arrangements (often in the form of public—private partnerships) can serve to
reinforce and consolidate dominant agendas and power relations (Evans and
Karvonen 2014). To this end, identifying who is experimenting is essential
(Evans 2011; Bulkeley and Castan Broto 2013). Just as important is to under-
stand why they are doing so. The remainder of this chapter explores the drivers to
incorporate sustainable urbanism principles into conventional property develop-
ment projects, and the way that these drivers shape the type of experimentation
that occurs.
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Sustainable property development: drivers of experimentation

Incorporating sustainable design principles into urban projects is not new, but
historically it has occurred in small-scale projects driven by communities, local
governments and not-for- profit organisations (Rapoport 2014). The integration
of sustainability into larger, more commercially oriented projects began in the
first decade of the twenty-first century. This occurred in a context of the late
twentieth century shift to more entrepreneurial forms of urban governance. In
this approach, the role of the state in planning in many countries around the
world is restricted largely to the commissioning and oversight of urban planning
and development services (Harvey 1989; Hall and Hubbard 1996). Direct state
subsidies for urban development are often minimal. This means that large-scale
urban planning projects are effectively conventional property developments and
must deliver a financial return within a specific time frame (e.g. 20 years). In an
entrepreneurial governance approach, urban development is carried out using a
partnership model of financing and delivery that requires harnessing the support
of a wide variety of actors (Bassett 1996; Kjaer 2004; Shaw 2013). To achieve
this, governments often outsource the conception and management of large-scale
urban development projects, or simply sell off or lease the land to be developed.
Thus the developers behind SUPs tend to be either quasi-governmental but largely
autonomous development corporations, or private developers.

This entrepreneurial climate introduces challenges for incorporating
sustainability features into an urban project. Urban development has effectively
become property development, and property development is, by and large, a
profit-oriented, risk-adverse industry. Bringing sustainability features into an
urban project requires motivating a wide range of actors to agree to depart from
their established ways of doing things. This section reviews some of the broader
factors influencing the property development industry that have encouraged
developers to embrace sustainability.

The growing importance for businesses to make a public and visible com-
mitment to ‘Corporate Responsibility’ (CR) is a critical driver behind the incor-
poration of sustainability into commercial development projects. According to
research carried out in 2013 by the international accountancy firm KPMG,
regular CR reporting is standard business practice internationally, with nearly
three-quarters of 4,100 companies surveyed producing a CR strategy (KPMG
2013). As the importance of CR has grown, a number of voluntary interna-
tional standards have emerged that companies can sign up to in order to dem-
onstrate their commitment to responsible business and investment practices.
A number of these voluntary standards focus on sustainability. One exam-
ple is the Global Reporting Initiative (GRI), an organisation whose mission
is to encourage organisations to produce regular sustainability reports in the
same way that they produce financial reports. GRI provides a set of guide-
lines to support organisations to create a sustainability report. Organisations
can choose to make their reports public through GRI’s online sustainability
disclosure database. In May 2015, over 7,500 organisations around the world
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had done so (GRI 2015). According to the KPMG report cited above, 78 per
cent of surveyed companies use GRI guidelines when preparing their CR or
sustainability strategies.

Companies can use their CR programmes and sustainability strategies to
demonstrate that they are a sustainable and responsible company to invest in.
Being able to demonstrate this has become increasingly important, as a large
number of the world’s biggest investors are signatories to a voluntary scheme
encouraging responsible investment, the Principles for Responsible Investment
initiative (PRI), launched in 2006 and supported by the United Nations. Signa-
tories publicly commit to adopting and implementing six principles for environ-
mental, social and corporate governance. PRI now counts over 1,300 signatories
who collectively manage over US$59 trillion in assets (PRI 2015). Current sig-
natories include 910 investment managers including many of the world’s largest
pension funds.

In an interview, an expert in financing sustainable urban development projects
explained that this scheme is ‘having all kinds of impacts on companies because
companies now invest in ways that are in alignment with principles for respon-
sible investing. Or else they can’t get the institutional capital that makes their
businesses go.” For property developers, this means that access to investment
capital may require a demonstrable commitment to sustainability. For example,
pension funds, many of which are signed up to PRI, are currently increasing their
levels of investment in property and infrastructure (Flood 2013). In addition, to
comply with their own CR commitments, the companies that buy or lease space
in an urban development increasingly require that the development demonstrates
a commitment to sustainability.

This demand that property developers face to demonstrate that their projects
are sustainable has led to the increased adoption of another type of voluntary
standard: building and urban development sustainability rating and certification
systems. The two most popular systems internationally are the US Green Build-
ing Council’s Leadership in Energy and Environmental Design (LEED) and
the UK’s Building Research Establishment Environmental Assessment Meth-
odology (BREEAM) (Saunders 2008). Developers that want their project to be
LEED- or BREEAM-certified must accumulate points or credits by incorporat-
ing sustainability features into their design.

These tools serve a dual purpose, providing guidance to designers on how to
make a development project sustainable, and a certification that it has achieved
this objective. A LEED-certified project, for example, can use the LEED logo
on promotional material and place a plaque on the building itself. For corporate
tenants, occupying a certified building is a way of making good on commitments
in their CR and sustainability strategies. The website for the multinational bank
HSBC, for instance, includes a commitment to achieving LEED certification
for their top 50 energy-consuming buildings (HSBC 2014). HSBC is just one of
many companies that have made the decision to publicly commit to a preference
for LEED-certified office space.
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Having such a certification was originally a way to differentiate a project,
but today is increasingly a requirement for high-end property developments
that seek to attract international corporate tenants. A US-based sustainability
engineer explained the situation: ‘Part of doing Class A office building in
New York or San Francisco is you have to have LEED Gold because everyone
else does and if you don’t, you’re a loser.” The director of a large urban regen-
eration project in Germany said that developers’ ambitions to attract corporate
tenants, who in turn demand sustainability, mean that they have no choice but
to meet these demands. A Hong Kong based property developer described how
just over a decade ago developers in that city dismissed the idea of such certi-
fications. In his view, once one prominent development, the Hong Kong Inter-
national Financial Centre (IFC), used its LEED accreditation in its marketing
campaign, other developers then realised they had to catch up with this ‘interna-
tional standard’ (see Table 6.1).

As these quotes demonstrate, the property developers behind SUPs are moti-
vated to experiment with sustainable urbanism in order to remain competitive in
their quest for investment and high-value tenants. Sustainability, then, is incorpo-
rated into urban projects not for its intrinsic value, but for its instrumental value
in helping make a project viable. However, as I will discuss in the next section,
justifying sustainable urbanism largely on the basis of its economic merits limits
the scale and scope of the experimentation that occurs.

Table 6.1 Summary of systems and standards driving the uptake of sustainability principles
in urban development

System Creator Established ~ Purpose Usage
Principles for United 2006 Voluntary There are three
Responsible Nations scheme categories of
Investment encouraging signatories:
initiative (PRI) responsible asset owners,

investment. investment

managers and
service providers.

Global Global 1999 Voluntary Used by
Reporting Reporting guidelines organisations
Initiative Initiative to support (largely
(GRI) organisations businesses) in
sustainability to prepare countries around
reporting their the world.
guidelines sustainability

reports.
Leadership in United 2000 Environmental ~ Used by property
Energy and States Green assessment developers on
Environmental Building method for building and
Design Council buildings urban-scale
(LEED) and urban projects.

developments.
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Grand designs, incremental experiments

The previous section demonstrated how sustainability’s perceived value in achiev-
ing economic objectives, in particular helping a project compete for investment
and tenants, is a primary driver for its incorporation into large urban projects.
SUPs are meant to be ambitious experiments in sustainable urbanism at scale, test-
ing out new designs and technologies. Dongtan was billed as ‘a global template
for sustainability in urban planning’ (Bullivant 2007: 127), while the original aim
of Masdar City was to be zero-carbon. In this section, I explore how the drivers
of experimentation identified above influence, and ultimately limit, the type and
range of sustainable designs and technologies that SUPs experiment with.

Most property developers are funded by publicly listed investors who look for
a return on their investment in a specific time frame. This naturally makes them
adverse to any risks that might threaten their ability to do so. This risk aversion
is an incentive to use proven and established designs and designers over more
untested or experimental options. In practice, this means that the scope and range
of sustainable designs and technologies that may be incorporated into a SUP will
be limited, as will the range of companies who are considered to design the project.

Developers are familiar with the rate of return and potential risks of investing
in conventional infrastructure or housing stock, less so with those for putting in
a light rail system or a combined heat and power plant. In addition, if they do not
plan on retaining ownership of the site, some of the longer-term financial benefits
of alternative and more sustainable approaches are not an incentive. For example,
the lower operating costs of district energy and longer-term benefits of a reliable
and guaranteed energy supply are of limited interest to an entity that is planning
to sell a development fairly quickly.

The benefits that sustainability brings in terms of branding and marketing and
securing investment offsets risks and increased costs, but may offer diminish-
ing returns. It may be possible to convince a property developer of the value of
obtaining LEED Platinum certification (the highest level awarded) but it will be
difficult to demonstrate the commercial value in going beyond this standard, or
applying new and alternative approaches that perhaps do not lead to achieving
a credit in the LEED system. One US-based architect explained the situation by
creating an analogy with the Tour de France:

If you think of it as the Tour De France, they (developers) want to be at the

front of the peloton but they don’t want to be in the little breakaway group

that’s five miles ahead of the peloton because if they are in that little break-
away group, it means they have over-committed themselves financially.

(Paul Schlapobersky, Senior Associate, Machado and

Silvetti Associates, Boston, USA)

Ultimately, the developers of SUPs want to be competitive but few are inter-
ested in being at the cutting edge. This also goes some way to explaining the
popularity of systems like LEED. When urban sustainability becomes part of a
business strategy, it needs to be able to be monitored, evaluated and reported on.
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This requirement leads to the popularity of an approach that is standardised,
recognisable and marketable.

LEED, BREEAM and other recognised certifications can be helpful for prop-
erty marketing purposes. Even more valuable is to be able to combine this with
the name of a recognisable international design firm, as this can help attract the
investment and government support needed to get a project off the ground (Olds
2001; Wu 2007). Most SUPs are high-profile projects, with the designers selected
through invited competitions open to a limited number of international firms. As a
result, many SUPs are planned and designed by a relatively small group of private
sector architecture, engineering and planning consultants (Rapoport 2015).

This situation has led to the development of what several interviewees referred
to as a list of “usual suspects’ of a small number of firms that are repeatedly hired to
work on SUPs. In some ways, this supports the international uptake of sustainability
in large urban projects, as these companies stake their reputation on being cutting
edge and innovative. Most have dedicated sustainability teams that are tasked with
continuously improving their company’s application of sustainability principles
to urban projects. However, ultimately SUPs are experiments designed by a small
group of people, most of whom were educated in what one interviewee described
as a ‘European model of urbanism’. Their descriptions of sustainable urbanism are
remarkably consistent as are the sustainability ideas presented in master plans.

Learning from sustainable urban projects

If SUPs are experiments in the management and governance of urban develop-
ment, testing whether sustainability objectives can be incorporated into today’s
dominant entrepreneurial property development mode of building new urban
places, then what have we learned from them so far? Clearly more evidence is
needed to answer this question, but I would like to put forward a number of
preliminary proposals.

First, the experimentation carried out in SUPs of incorporating sustainabil-
ity into property development does have a positive and tangible impact on the
industry. As the interviewees highlighted, making a commitment to sustainabil-
ity is important in some segments of the property development industry. This is
evidenced by the number of developers who choose to have their commitment
certified. A total of 388 projects around the world have been certified as achiev-
ing LEED’s standard for urban-scale projects, LEED for Neighbourhood Devel-
opment, since it was introduced in 2010 (USGBC 2014). High-profile projects
attract substantial attention from professionals and academics working in the built
environment, as well as the general public. When they publically embrace sustain-
ability, this contributes to keeping the sustainability of the built environment on
the public agenda. Meaningful and impactful innovation in planning and design,
however, requires new and innovative models of financing and delivering large
urban projects. This is being addressed by a small group of bespoke investment
banks who are working to convince investors to look at longer-term time horizons
that make investment in sustainable design and infrastructure feasible.
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Second, while it is possible to redirect urban development in a more sustain-
able direction within the confines of conventional urban planning paradigms,
the shift will be more incremental than transformational. As discussed above,
developers do not want to expose themselves to too much risk. This conclusion,
supported by evidence from a growing body of research on individual projects,
demonstrates that SUPs have yet to provide examples of transformative change
(Keeton 2011; Datta 2012; Chang and Sheppard 2013; Cugurullo 2015). In addi-
tion, the economic drivers of sustainability’s incorporation into SUPs mean that
‘sustainability’ in the urban realm comes to be equated with interpretations of the
concept that can be easily recognised and marketed, such as LEED.

This draws attention to the fact that it is important to critically consider the
type of sustainability that SUPs experiment with. Building on this point, my
third observation is that SUPs are experimenting with an economically oriented
approach to sustainability. In SUPs, sustainability is used instrumentally to sup-
port the achievement of traditional objectives of attracting tenants and invest-
ment, rather than being valued in its own right. A number of interviewees told me
that if sustainability features do not ‘stack up financially’ on a project they often
end up being cut out of the plan. More concerning, and resonant with the find-
ings presented here, a number of researchers have raised concerns that eco-city
projects emphasise economic development over environmental and social issues
(Datta 2012; Caprotti 2015; Cugurullo 2015). Broader critiques focus on the
potential for such projects to create ecological enclaves, and the appropriation
of land and exploitation of workers that often go into their making (Hodson and
Marvin 2010; Caprotti 2014).

Conclusion

This chapter has linked the experimentation in sustainable urbanism seen on
large-scale sustainable urban projects to trends outside of the urban development
industry. These include the increasing numbers of investors signing up to PRI and
the popularity of corporate responsibility strategies and sustainability reporting.
These trends are making it more important for high-end property developments to
incorporate a visible commitment to sustainability to attract the resources needed
to get a project off the ground. Sustainability, then, has come to have economic
value. To capitalise on this value, developers are experimenting with changes
to conventional approaches to delivering urban projects. This experimentation
consists of testing new models of ownership and revenue generation as much as
particular designs and technologies.

Many SUPs make grand claims to be models of a sustainable urban future.
However, what they ultimately deliver is an incremental approach to incorporating
sustainability principles into urban development projects in which economic con-
cerns remain paramount in the interpretation of sustainability. In addition, linking
the prospects for innovation in sustainable urbanism to its economic value means
that sustainability’s continued popularity depends upon its commercial value. If
the utility of an approach is tied largely to its marketing value, what happens if
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this fades? Today, sustainability is now so commonly stated as an objective for
large urban projects that it may no longer be a marketable differentiator. Recently,
newer buzzwords such as resilient and smart have replaced sustainability at the
forefront of the built environment industry’s attention.

The case of SUPs also tells us something about urban experiments more
broadly. The factors that make experimentation possible can also limit the scale
and scope of experimentation that can occur. The competitive nature of the inter-
national property development industry has opened the door to experimentation
with sustainable urbanism. Yet the risk-averse nature of this industry means that
it favours limited, incremental experiments.

SUPs may not be the ideal place to experiment with sustainable urbanism.
High-profile urban projects such as eco- or smart-cities are often used to support
broader agendas, both political (Cugurullo 2015; Datta 2015) and commercial.
Sustainability will ultimately be subservient to such agendas. Smaller-scale, com-
munity, civil society or local-government driven initiatives present alternative
models of experimentation, driven by different motivations, and may produce les-
sons that can be scaled up to larger projects. We should be cautious about pinning
our hopes for sustainable urban futures on an approach that is still only tinkering
around the edges of conventional urban development.
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7 Cabin ecologies

The technoscience of integrated urban
infrastructure

Simon Marvin and Mike Hodson

Introduction

In October 2013, Cupertino City Council approved Apple’s plan for a new campus.
The new campus is on a 0.71 km? site and will house up to 13,000 employees
in one central, four-storied circular building of approximately 260,000 m?. The
building will be surrounded by extensive landscaping, and underground parking.
Media reports widely described the new structure as a ‘spaceship’ (Green 2014).
Stefan Behling, one of the Foster and Partners architects working on the project,
argues that the campus is ‘one of the most environmentally sustainable projects
on this scale anywhere in the world’ (Vanhemert 2013). The spaceship analogue
is not solely based on the aesthetics of the circularity and high-tech finish of the
design but is also linked to the large-scale applications of technologies and tech-
niques that were developed in the context of the military and space programmes.
The campus will use advanced energy, water and waste treatment technologies to
allow the development to be largely self-reliant and independent from centralised
grids. The plan is for the facility to run entirely on renewable energy, drawing
largely from on-site fuel cell plants and rooftop photovoltaic arrays.

The motivation for producing this chapter is to understand the history of the
technoscience of the production, circulation and deployment of integrated urban
infrastructure. The starting point for this project was the striking similarities
between the forms of representation of metabolic flows of resources and inte-
grated infrastructures in the design of spacecraft cabins and the design of green
buildings. The chapter seeks to develop an understanding of how infrastructural
integration appeared to be based on a set of rational and standardised techniques
designed to abstract, audit, quantify, manage and reintegrate flows of resources —
water, energy, wastes and carbon — at a number of different levels (individual/
astronaut, building/space compartment and even the city) (Cosgrove 1994; Leslie
2006; Hohler 2008; de Mochaux, 2011). What struck us was how little under-
standing of the history of these techniques and approaches we had as urban infra-
structure specialists and yet how potentially important they might be in framing
the purpose and processes of integration. Here the work of historians Peder Anker
(2005, 2010) on the development of ecological architecture and Jennifer Light
(2002, 2003) on the urban interventions of defence intellectuals in the United
States in the 1960s and 1970s is critical in providing a much more nuanced and
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sophisticated understanding of the technoscience that sits behinds contemporary
urban interest in integrated and enclosed ecologies. This work reveals the tight
connections between the production of ‘cabin ecologies’ — enclosed artificial
environments that can sustain life in space through the development and applica-
tion of integrated infrastructures — and the ecological design movement that is
realising self-sustaining settlements using these same integrated techniques.
Using this insight into the connections between space and military programmes
to construct ‘cabin ecologies’ for capsules, biomes, spaceships, space settlements
and submarines, this chapter explores the production, dissemination, testing and
deployment of integrated urban infrastructure technoscience, and the ways in which
the boundaries between the interior and exterior environments are being selectively
but significantly redrawn (Graham and Marvin 2001; de Cauter 2004; Sloterdijk
2009; Klauser 2010; Steinberg ef al. 2011). Our concern is that an important shift
has occurred in which the logic of the cabin ecology is emerging as a key response
to fear about security and ecological change (de Cauter 2004). De Cauter (2004: 29)
captures this when he talks about processes of encapsulation and the cellular city:
‘capsule architecture is the architecture of the new city. It is architecture that func-
tions like a space capsule. That creates an artificial ambient atmosphere, minimises
communication with the outside and forms an isolated environment of its own.’
As Peter Sloterdijk (2009: 142) writes in ‘Foam City’, the process of constructing
enclosed habitats goes beyond the historical forms of city parks and greenhouses:

The Entkapselungmotiv [process of encapsulation] comes to operate at such
a scope that it integrates larger and previously external landscapes. The mod-
ern city (and urban landscape) develops more and more into an operational
unit of the sprawling triad of space station, greenhouse and Human Island.

These enclosed artificial environments are themselves connected as an
archipelago of enclosures through networks of capsules — the train, the automobile,
the aeroplane and the space capsule (de Cauter 2004: 45). What we see here is
the extension of the ecological dimension of splintered urbanism (Graham and
Marvin 2001) where rebundled synthetic environments not only include integrated
infrastructures but also other urban life support systems of atmospheric, tempera-
ture and climate control (Sloterdijk 2009). Increasingly, cabin ecologies become
about protecting the inside from the threats and dangers of outside environments
(Hodson and Marvin 2009).

This chapter is divided into five sections. First, we provide a brief overview
of the wider technoscientific contexts within which cabin ecologies were devel-
oped, to illustrate the ambition, scale and scope of the international effort to build
enclosed ecologies. Second, we identify the key features of the technoscience of
integrated infrastructure that provides the basis for the technologies and prac-
tices of integration across infrastructure in engineering, design, architecture and
urbanism. Third, we review the emergence of the new science of biospherics
and the experimental spaces created to develop enclosed ecologies. Fourth, we
examine the ways in which the concept of cabin ecologies is being applied to
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cities more widely to build enclosed life support systems on earth. In conclu-
sion, we argue that urban infrastructure studies need to take the hidden history of
infrastructure and enclosed life support systems more seriously in a period when
anthropogenic change is reshaping the global ecological context of urban life,
creating responses that seek to rebundle selected ecologies and infrastructure to
ensure urban reproduction.

‘Enclosed’ life support systems

The origins of cabin ecologies can be found in the attempts to construct
enclosed life support systems to deal with stressed ecologies (Colomina et al.
2004; Cohen 2011). Increasing attention on exploiting the subsea, deserts, the
Arctic and the upper atmosphere, as well as national space exploration oper-
ating beyond the earth’s atmosphere, led to the development of research and
development programmes to create enclosed life support systems focused on
three challenges.

Developing cabin ecologies

Military and space programmes built on already existing and partial knowl-
edge of semi-enclosed cabins that provided temporary, short-term support for
humans operating in military aviation and submarines (Cohen 2011). During
the 1950s and 1960s, the desire was to operate in the external environments of
space and the deep-sea, and this developed new challenges both in terms of the
longer timescales required for operating in extreme environments as well as
the scope and scale of support required to sustain human life. As the perceived
operational need to occupy increasingly demanding and stressed environments
of outer space and extreme environments was developed in cold war competi-
tion, the need for more demanding and sophisticated cabins was established. As
programmatic understanding of the real constraints and serious danger of ‘exte-
rior’ stressed environments to human life — which increasingly stretched beyond
planetary limits — grew, the need also to develop new technologies and knowl-
edge about ‘interior’ environments of the cabin was also being prioritised. The
requirements for colonising and occupying — even if only temporarily — stressed
environments drove an increasing focus on the possibilities and potentials of
new types of inside environments. These cabin ecologies could more effectively
and efficiently sustain human life in submarines, capsules and other forms of
cabin ecology that had to operate under severe infrastructural and atmospheric
constraints.

Enlarging the concept of infrastructure to include life support systems

The operational requirements to place humans in stressed environments for
longer than a few hours increasingly pushed cabin ecologies programmes into
developing new knowledge about human metabolic needs and how these could
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be sustained. Building interior ecologies increasingly required the concept of a
human life support system that could provide not only the conventional modes of
infrastructure of energy, water, mobility, and waste disposal but also had to look
much more widely at sufficient heating and cooling, air quality and the genera-
tion of oxygen and disposal of carbon, and the need for food and water for drink-
ing. The ‘interior’ cabin ecology was increasingly being asked to work as a total
human life support system, with both the infrastructures of everyday life and the
ecological services of clean air, heating and cooling needing to be reconstructed
and replicated within the tight confines of an enclosed and partially autonomous
cabin that was no longer physically connected to network infrastructures or earth-
based ecologies. This cabin ecology had to recreate, at least partially, enclosed
and quasi-autonomous or largely self-reliant infrastructures and ecologies of eve-
ryday life to sustain human life in enclosed cabins.

Developing new ‘integrated’ expertise, knowledge and technology

The critical challenge was then to create the expertise, knowledge and technology
to realise enclosed spaces that could selectively rebundle infrastructures and
life support systems for (temporary) human survival beyond centralised infra-
structures and support systems. This aspiration touched on almost every aspect
of social science, science and technology because the programmes needed to
recreate environments and atmospheres that functioned much as Earth did. Con-
sequently, the complex infrastructures of a typical city and the ecological sup-
port services had to be selected, miniaturised, organised and operated under the
extremely demanding conditions of the cabin ecology. Programmes sought to
integrate a wide range of expertise and technologies in this effort. Central to these
were engineers, ecologists, psychologists, and town planners who were brought
together in large interdisciplinary programmes to develop the technologies and
techniques of cabin ecologies.

In summary, the primary task was threefold: to develop a new integrated
understanding of different life support systems; to construct integrated responses
using minimal resources by exploiting recycling and reuse strategies in the
cramped and demanding operating conditions of space; and to produce systems
that could operate securely and reliably off grid and in exposed environments.
Overall, a specific set of knowledge and technology was developed that was to
have important implications for integrated infrastructures.

Producing cabin ecologies

The technoscience of integrated infrastructure and life support involved the merg-
ing of scientific knowledge with industrial technologies in attempts to reshape
resource flows for life support in new and more efficient ways. The developers
of these programmes saw themselves not only as ‘primarily engaged in subjugat-
ing nature and its processes through creating artificial natures via technological
artifacts and systems, but through designing and engineering nature in the sense



92  Simon Marvin and Mike Hodson

of reshaping and improving it’ (Weber 2006: 403). The technoscientific project
was distinctive because it combined different types of disciplinary expertise to
integrate existing scientific knowledge in a manner that enabled the understanding
and re-creation of life support systems in a miniaturised form. There were three
key steps involved in the production of cabin ecologies.

Metabolic circulation

The first step involved the development of new forms of understanding about
the metabolic needs of the human body. New knowledge was needed about the
inputs of energy, food, water and atmospheric requirements to sustain life and
the metabolic processes of the transformation and disposal of these resources.
Drawing upon knowledge and expertise from across existing disciplines, there
were efforts to develop an integrated understanding of the different resource
requirements of the human body and the minimum requirements to sustain life
(see Figure 7.1). Second, new techniques were needed to model these flows at
different levels, from the individual body to groups of humans within enclosed
ecologies of the cabin. Working with ecologists, new techniques were developed
for modelling and representing resource flows through the use of input—output
models. Drawing on systems diagrams from the electricity sector, ecologists
used similar techniques to represent resource flows of water and energy. These
techniques provided ways of mapping, measuring and manipulating resource
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Figure 7.1 Human metabolic flow (source: NASA).
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flows within cabin ecologies. Third, the developers of cabin ecologies were very
interested in the concept of ‘carrying capacity’, which had been previously used
to measure the maximum number of people allowed on a ship or ferry. This was
re-developed into a biological concept that identified the maximum population
size that an artificial environment of food, water and energy could sustain over a
particular time period (Sayre 2008). The search was for a stable long-term solu-
tion to providing life support in cabin ecologies. Through these techniques, a
‘metabolic’ approach to cabin ecologies was developed that would later strongly
influence thinking about potential applications of integrated infrastructures in
urban contexts.

New technologies

Alongside the focus on metabolic flows, there were large programmes of invest-
ment in new technologies for supporting cabin ecologies. These programmes
focused on the development of fuel cells and photovoltaic electricity tech-
nologies, water purification and production, recycling and reuse of wastes, air
purification and removal, and storage of different wastes. These environmen-
tal technologies are now at the core of integrative infrastructural technologies
(Zimmerer 1994).

The human body became a focus for technological and biological enhance-
ment for the stressed conditions of space. NASA sponsored much of the early
work on the concept of the cyborg body just 3 years after the term was devel-
oped in 1960 (Driscoll 1963). Humans were biologically designed to operate
within the parameters of the Earth’s environment and there were many areas
where human capabilities fell short of ‘mission requirements’. The NASA report
(Driscoll 1963) outlined a number of areas where human functionality could be

oxygen ‘ I
xe¥ _— up;,
e 5

e,
gray water %

—

Production Nutrients and CO2 Bioreactor

Microbial

Inedible material and 02

Figure 7.2 Integrating humans into life support systems (source: NASA).
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enhanced through cyborg efficiency (artificial organs, drugs, hypothermia and
sensory deprivation, for example). Although the concept of the cyborg was not
taken forward in any significant way, the human body was recognised as hav-
ing a key role within the integrated systems both as a source of inputs but also
producing wastes — liquids, gases and solids — that could potentially be incorpo-
rated into life support systems. Figure 7.2 illustrates the ways in which human
metabolic needs and wastes started to become integrated with food, water and
oxygen systems.

Cybernetic systems

Cabin ecologies themselves were increasingly reframed to emphasise the
management of processes. Adopting a language of feedback, homeostasis and
control, life support systems were seen as cybernetic systems requiring systems
analysis and computer simulations as problem-solving tools (Edwards 1996). The
cabin became redefined in cybernetic terms by unifying different traditions that
understood the cabin as both organic systems and as machines. Cybernetic sys-
tems offered an opportunity to merge understandings of the cabin from the bio-
logical and physical sciences with those of mechanical systems and organisations.
Systems analysis and computing could knit these different visions of the city
together (Light 2003). Key to this was the incorporation of action and feedback
in tools such as databases and computer simulations where real-time information
could properly represent the circulation and flows of resources in ways in which
models could not. Figure 7.3 illustrates the ways in which humans and organic
systems as well as machines and control systems were integrated into a total life
support system.

The technoscience of cabin ecologies was critical in understanding the
metabolic system of the body and enclosed ecologies by developing technolo-
gies for providing infrastructure and re-assembling these into new integrated
infrastructural configurations.

The new discipline of biospherics

Huge technoscientific effort was put into constructing cabin ecologies
through development and demonstration. These new assemblages attempted
to reconfigure essential life support through a series of selected windows that
illustrate tensions, controversies and contradictions about how life could be
sustained through essential infrastructure. A new scientific object of study
was to test and develop cabin ecologies: materially closed ecological systems
(CES) supported by a new discipline — biospherics. This is an ‘integrative’
discipline — drawing on biology, physiology, ecology, microbiology, engi-
neering and social sciences — that sought to integrate technology, nature and
humans:
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To design, construct, and study artificial ‘biospheres,” it is necessary to
intelligently design and manage the biogeochemical flows of matter and
energy, to use sophisticated technologies and computer/information
systems, to incorporate the achievements of genetics, biotechnology, and
bioengineering and to make use of time-tested and reliable natural ecologi-
cal mechanisms.

(Nelson et al. 2010: 518)

Different types of artificial environments were created that initially focused
on ecospheres, small lab-based systems that are materially closed but open to
energetic input from sunlight or artificial light. These are not designed to sup-
port human life but permit the laboratory study of small ecosystems. However,
biospherics was focused on the development of bio-regenerative technologies —
biological systems enhanced by other technologies — to provide life support
services of food, air and water. An example of a bio-regenerative technol-
ogy is a plant chamber in which a crop regenerates part of its atmosphere,
purifies water through transpiration and produces food. These technologies
are key components of controlled or closed life support systems. ‘Controlled’
life support systems utilise stored resources of food, air and water and physi-
ochemical means to handle wastes, as these are only partially regenerative
systems. ‘Closed’ life support systems are ecological systems that are materi-
ally closed — recycling all their major elements — but energetically (and infor-
mationally) open or they would decline due to increasing entropy. The light
needed from photosynthesis is supplied by artificial light powered via solar
arrays or nuclear energy.

There are currently nine experimental ecosystems used to conduct research
with closed material cycling. These are highly abstract, technological envi-
ronments that attempt to rebundle humans, technologies, gases, materials and
ICT to create life support systems for humans. As Luke (1997: 108-109)
argues, enclosed ecologies included ‘only those life-forms deemed essential
to the reproduction of human life in an artificially encapsulated sphere of
material and energy flow’. Selected fragments of nature are held together
inside an ‘ecological formation in which humans, computers, mechanisms
and biomasses become one interdependent coevolutionary energy generation
and conversion circuit’. For example, three of the most important objectives
of the new NASA Advanced Life Support Project (2015) are: (1) to develop
life support systems that ‘significantly reduce life cycle costs, improve oper-
ational performance, promote self-sufficiency, and minimise expenditure of
resources for long-duration missions’; (2) to ‘develop and apply methods of
systems analysis and engineering to guide investments in technology, resolve
and integrate competing needs, and guide evolution of technologies’; and
(3) to ‘transfer technologies to industrial and residential sectors for national
benefit’.
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Figure 7.4 Biosphere 2 (source: Biosphere 2, University of Arizona).

Yet even the experience of the most complex engineering environments has
been problematic. Biosphere 2 (Figure 7.4) was a private initiative designed to
exploit commercially the technologies of enclosed ecologies but it collapsed when
the internal environment could no longer support human life. Hohler (2008: 78)
graphically shows how ‘a drastic decline in pollinating insects and losses of other
species had to be taken into account, and the slow decline of oxygen called for an
oxygen injection one and a half years into the experiment’ — the only environment
in which it was possible to survive was outside and not in an artificially created
synthetic interior. Despite this experience, ‘what is being proposed for conquering
space, is in fact, echoing the means being used now for recolonising any place on
Earth’ (Luke 1997: 111).

Capsular urbanism

The technoscience of cabin ecologies created the conceptual basis for a new
approach to the design of settlements — an environmental ethic based on the
notion of the ‘scientifically manageable astronaut’ was established. This was
exemplified by ‘a series of technologies for managing waste, air, food, and
energy, the space cabin thus came to represent the rationale and scientific way of
ecological living” (Anker 2005: 539-540). The techniques and technologies of
the cabin ecology had important implications for urbanists and designers seeking
to develop more ecological sensitive cities and buildings that could live within
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Earth’s limits. The ways in which cabin ecologies shaped urban thinking about
integrated infrastructure and human life support systems are reviewed through
four windows.

Ecological urbanism

Peder Anker brilliantly captures the history of ecological architecture in the
1960s and 1970s and the ways in which it was heavily influenced by the ethic
of the spaceship as well as the specific techniques of the technoscience of cabin
ecologies (see also Hohler 2008; Kallipoliti 2008). Life in space came to ‘rep-
resent the peaceful, rational, and environmentally friendly alternative to the
destructive, irrational, ecological crisis down on earth’ (Anker 2005: 527). The
challenge for the majority of ecological designers was a question of ‘adopt-
ing space technologies, analytical tools and ways of living’. During the 1960s,
1970s and 1980s, there was a series of experiments in building more closed
autonomous ecological systems that struggled towards ‘encapsulating buildings
so that the inhabitants would be sheltered against the coming doom’ (Anker
2005: 538).

Anker reviewed the work of leading ecological designers, including
Buckminster Fuller, John Todd, the New Alchemists, Alexander Pike, Brenda
and Robert Vale, Ken Yeang and many others, and situated their design projects
within the context of the ecological techniques and technologies of the cabin
ecology. Key to many of these designs, and the later ‘eco cities’ movement, was
the study of buildings as a closed ecological system in analogy to the closed
cabin ecology of the spaceship. The technologies developed for waste, air, food
and energy management in the space cabin came to represent the best way of
developing a rational and scientific way of ecological living. For example, Alex-
ander Pike at Cambridge University formed a research group to investigate the
relevance of cabin ecologies to architecture with the aim of developing autono-
mous buildings. Brenda and Robert Vale were part of this group and developed
their concept of autonomous buildings based on these techniques. This architec-
ture was designed to integrate waste, water, and air and heat technologies into a
technological whole, using ambient solar and wind energy as well as human and
household waste material.

(Urban) control rooms

The landscape designer Ian McHarg used cabin ecology research tools in a series
of proposals to improve global landscape management in the late 1960s:

McHarg fashioned the landscape designer as a cabin ecological engineer
managing and surveying the environment in analogy to how NASA’s
Ground Control in Houston kept a close eye on the cabin ecological circula-
tion of energy and materials within a spaceship.

(Anker 2005: 535)
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This turned out to be a prescient statement when the Rio de Janeiro Control
Room (COR) opened in 2010 to monitor the weather, transport and wider cir-
culations in the city. The interior of COR showed remarkable similarities with
a NASA control room — one designed to control ecology of the space capsule
and the other the ecology of the city. These similarities are not accidental; the
design, the technologies and the operation of the COR were closely modelled
on Ground Control in Houston. NASA insisted that the different private con-
tractors active in the control room wear the same uniforms to engender a shared
culture — a practice that has been replicated in Rio where the 35 public and
private institutions represented in the control room share a common uniform.
COR is even linked to NASA weather prediction systems as it seeks to minimise
and prepare for the threat of landslides and infrastructural disruption following
heavy rainfall. This is no longer an analogue — the logic of the scientifically and
cybernetically managed cabin ecology has now been scaled to the entire city
through COR.

Transfer of cabin ecologies (to Earth)

NASA has a strategic priority to transfer technologies from the space programme
to application on Earth in which cities and buildings are particular important.
Sustainability Base is a NASA building designed and constructed to LEED (US
Green Building Council’s Leadership in Energy and Environmental Design)
platinum standards. The building uses NASA technologies ‘originally engi-
neered for space travel and exploration’ and, as a working building, it provides
an ‘exemplar’ for the future of buildings (NASA Sustainability Base 2015). A
journalist for the magazine GreenSource writes:

Between rooftop solar arrays and a solid-oxide fuel cell, the building supplies
more energy than it needs and sends the surplus back into the Ames grid.
From an efficiency perspective, space travel turns out to be a terrific idea
lab for building performance on Earth. Technologies that ensure astronauts’
survival at the International Space Station — from urine-recycling water filtra-
tion to computer controls that protect the indoor environment and anticipate
energy needs — also happen to excel at less glamorous, workaday tasks like
managing daylight and regulating energy use.

(Anderson 2013)

NASA also has various programmes designed to promote the use of space
technologies on Earth in buildings and cities. For example, NASA @ Home and
City (2015) showcases the science and technologies developed within NASA pro-
grammes and their application on Earth. More significantly, NASA is sponsoring
work on a new architectural curriculum for off-planet designed buildings that
could provide the basis for a new unified architectural curriculum for buildings
irrespective of their location on or off planet.
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Urban biospheric envelopes

An urban biospheric envelope is a structure that encloses a large urban area
under a single roof. The envelope is typically airtight and pressurised, creating
a habitat that can be controlled for air temperature, composition and quality,
typically due to an external atmosphere that is inimical to habitation. The skin
of the envelope may capture water for later storage and treatment, and in a num-
ber of cases may be covered with photovoltaic film so that the skin generates
electricity. While there are plenty of examples of purified urban environments
that seek to protect themselves from dangerous exteriors, these tend to be at the
level of the individual building, such as a private home or a gated community,
a transport hub, or a sport stadium. Here, the focus shifts to forms of enclosure
that seek to encompass the whole of a city, the central business district or a
zone of a city — comprising a patchwork of existing enclosures and the spaces
between them.

Architects, developers and engineering companies have developed a num-
ber of detailed proposals for these eco-envelopes, including: Buckminster
Fuller’s dome over New York; detailed proposals for the city of Winooski
in Vermont in 1979; a proposal for a dome over the former diamond mine
of Mir in Siberia; and in 2009 a proposal to cover the entire central business
district of Houston, Texas with a regenerative envelope to protect the city
from hurricanes and other impacts expected from a changed climate, as well
as to produce electricity. More recently, there have been proposals for eco-
envelopes in the city of Beijing, in response to the appalling air quality that is
a significant threat to human health there. The UK architects Orproject (2015)
proposed:

The construction of an enclosed park within the city. The park houses
a botanical garden, the air inside the park is clean, and temperature and
humidity are controlled throughout the year. The buildings surrounding
the park, which are connected to the controlled air system, can house
apartments, offices and retail, but may also offer sports or medical facili-
ties, which make specific use of the healthy air. The heating and cooling of
the air is done through a ground source heat exchange system. Electricity
for the project can be generated by solar cells integrated into the canopy
surface.

The designers of the project explicitly link the concept to the analogue of
the botanical garden — but in this new concept it is not just the ecology that
is being protected but also the humans! The designer Sodhi sees the envelope
as ‘just an infrastructure project like building metro stations and parks — it’s
applicable in every dense, polluted metropolis ... “bubbles” is about surviving
climate change’. While debate about the ethics of abandoning the atmospheric
commons went on in the architectural community, an international private school
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in Beijing actually implemented its own eco-envelope. Parents were extremely
concerned about the poor air quality not only in the city but also when at school,
leading to calls for air quality monitoring within classrooms, the gymnasium and
even the school bus. Because of poor air quality, children might be kept inside
for up to 15 days in a row and were unable to play or undertake sports activities
outside. In response to parents’ concerns, the school purchased and installed a
USS$S million envelope and air filtration system to cover the outdoor play and
sports spaces and spends US$150,000 annually on air filtration. Of course, these
protected atmospheres are the premium ecologies and do nothing to improve air
quality more widely in the city.

In summary, we can see how the concept of ‘cabin ecologies’ migrates from
one context to the other: from military research and the experiments of NASA’s
space programme to ecological architecture, to urban control rooms, to demon-
strator buildings of space technologies, and finally to urban biospheric envelopes
that evoke off-planet space stations on Earth. What remains constant is a new
environmental consensus in the form of a capsular ecology where new metabo-
lisms and life support systems are integrated into cities and buildings through
the replication of natural ecosystems in ‘synthetic environments’ that protect the
inside from the outside.

Conclusions

There are three key implications of this chapter for understanding contempo-
rary interest in experimental cities. First, there would be value in a more sus-
tained engagement with the historians of science, technology and architecture
in order to reveal more about the particular temporal dynamics and social and
institutional context in which knowledge and technologies of integrated infra-
structure and life support systems have been developed. Of particular interest
here are the social assumptions that underpin much of this research in creating
selective and synthesised ecologies to protect humans from stressed ecologies,
and the extent to which these securitised assumptions have shaped the path
dependency of integration techniques and technologies in multiple urban con-
texts. It would be helpful to understand more about the ways in which different
options — complex ecologies versus simple ecologies in closed environments
and ecological versus technological forms of treatment — were chosen and what
consequences these have had for our contemporary understanding of integrated
infrastructures.

Second, cabin ecologies were not just focused on infrastructure networks —
energy, water and waste — but were also concerned with a wider set of life
support systems including the atmosphere, heat/cold, carbon and oxygen, food,
plants and different ecological biospheres. As cabin ecologies sought to rep-
licate the infrastructural and life support systems of earth within an enclosed
space, new knowledge was developed about the creation of ‘total’ environments
for human life support. Under conditions of global anthropogenic change and
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the much more uncertain context for urban ecological reproduction this creates,
it is likely that urban infrastructural studies will need to understand a more
expansive notion of infrastructure as issues around temperature, food, and air
quality are likely to be more fundamental to questions of urban reproduction.
This might involve the development of new collaborations with urban ecolo-
gists, Earth scientists, and technologists — many of the experts involved in the
new disciplines of biospherics — to ask critical questions about the limits, poten-
tials and wider politics of capsular urbanism.

Finally, there is value in undertaking further work on new urban enveloping
as emerging forms of atmospheric enclosure — the effort to re-construct a safe
‘outside’ atmosphere ‘inside’. The construction of urban eco-domes is designed
to ensure human reproduction in the context of the changed ecological conditions
of the anthropocene. These aspire to provide protection from pollutants, heat/cold
and wet/dry, and to ensure continuity in the more testing conditions of global
ecological change. There are three areas for further research. The first area is the
detailed in-depth and comparative analysis of urban domes and especially the
politics of their implementation and the redrawing of boundaries between humans
and cities. Is this a new politics of enclosure in a period of anthropogenic change?
Second, how are these processes of boundary formation contested — through legal
challenge, regulatory systems, through concerns about who decides what is inside
and outside, what is left outside (damaged, dangerous, ecologically denuded or
neutral spaces) — and how effective is enclosure. Third, potential alternatives
to fortressing and enclosure — are there more relational and alternative ways of
thinking of boundaries in the anthropogenic era based on other ways of seeing?
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Experimenting in cities
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8 Green enclaves, neoliberalism and the
constitution of the experimental city
in Santiago de Chile

Martin Sanzana Calvet and Vanesa Castan Broto

Introduction

To what extent are experiments in urban sustainability a means to re-imagine and
adapt neoliberal urbanism? In Santiago de Chile, experiments based on innova-
tion in urban policies, governance, planning and urbanism have led to the devel-
opment of residential enclaves characterised by a discourse of greenness and
sustainable urban development. These experiments in urban sustainability have
emerged after the political transition from dictatorship and the stabilisation of a
democratic regime in Chile during the 1990s, a period during which neoliberal
policies were contested, adapted and consolidated. Neoliberalism is a widely used
and contested term in current urban theory, but also one that is open to wide
interpretive flexibility. In relation to the city, its lived experiences and how it is
governed, neoliberalism is often represented as an ideology whereby the priva-
tisation of public resources has become axiomatic (Hackworth 2007). However,
neoliberalism has to be considered in a new light as a combination of two parallel
processes: one in which the state is made responsible for the preservation of the
market and competition rather than for maintaining the well-being of its citizens;
and another whereby citizens themselves adjust social relations in such a manner
that they can be integrated in those markets (Schipper 2014).

Positive readings of experiments in urban governance have argued that they can
be directed towards the reimagination of spaces of possibility for more progres-
sive and more sustainable societies, building upon the spaces of hope that emerge
from contingent and place-based analysis of social interactions (Coutard and Guy
2007). Yet, if we take the neoliberal project as a key discourse in the shaping of
contemporary cities, the experimentation project needs to be examined in relation
to specific contexts of neoliberal urbanisation. What happens when experimental,
future-oriented perspectives encounter the real-politik desert of neoliberal urban-
ism? To date, analyses of such an encounter have focused on the extent to which
green-inspired progressive ideals are, in practice, captured by neoliberal ideolo-
gies. As argued by While and colleagues (2010) and Jonas and colleagues (2011),
state projects of carbon control, for example, are often found within broader
neoliberal programmes. Moreover, there are no guarantees that the impacts of
well-intentioned environmental interventions can do anything more than simply
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reproduce neoliberal strategies for urban and regional management. In this case,
experimentation may be a means for the reproduction of the neoliberal city rather
than a mechanism whereby new forms of engagement with the built environ-
ment and the social structure in cities can be introduced. Experiments are a site
for potentiality, and yet, this very potentiality raises questions about the kinds of
change they can foster. There are no guarantees that changes will follow experi-
ments and even less that these changes will be inherently progressive. Thus, we
can ask if neoliberal spaces are particularly fertile for experimentation and if these
experiments serve as mechanisms for the reproduction of the neoliberal order.
The proliferation of sustainability experiments in enclaves in the peri-urban area
of Santiago de Chile is an opportunity to examine these questions, as they emerge
within a particular urban context where neoliberal doctrine has been enshrined but
perhaps never fully realised since the dictator Augusto Pinochet gained control of
the country in 1973.

Experimentation and the production of urban environments

The notion of experimentation in global environmental governance has emerged
in association with socio-technical analyses of urban environments. These ideas
have been particularly prominent in debates about cities and climate change, and
characterise an identifiable reaction against a generalised discontent with the lack of
progress in the international climate change regime which has encouraged a diverse
range of public, private and civil society actors to develop a variety of transforma-
tive initiatives (Bulkeley ef a/. 2014). These ideas can be situated within the frame-
work of a broader understanding of experimentation concerning processes of spatial
governance and the need to re-imagine socio-ecological relations in the city, linked
to a thriving literature on urban laboratories (Karvonen and van Heur 2014). A
central theme in this literature is to separate the analysis of urban governance from
what is perceived as a dominant current of neo-Marxist urban thought that empha-
sises the structural drivers of socio-spatial inequality and constitute urban space
as inherently exploitative (Karvonen and van Heur 2014). So while STS scholars
during the 1990s called for the need to bring scholarship ‘outside the laboratory” to
examine the workings of science in quotidian spheres of power (e.g. Gieryn 1999),
contemporary analyses of urban laboratories bring the city inside the laboratory, and
use the laboratory as a lens through which to study the city itself.

In relation to normative ideas about the roadmap towards a more sustainable
society, experimentation is regarded as a key mechanism whereby socio-ecological
transformations can be attained. Much of this debate has framed transitions to
sustainability as processes that entail a radical reconfiguration of dominant regimes;
that is, the assemblages of materials, meanings, policies and tacit rules of conduct that
shape both innovators’ and users’ relations to technologies and resources and that
make socio-material relations particularly obdurate (Markard ez al. 2012). In relation
to cities, a key concern has been how to diagnose such change and how to bring
it about in a context in which multiple socio-technical systems may simultaneously
interact and where conceptual heuristics do not match the multiplicity of relations that
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characterises urban experiences and imaginaries (Hodson and Marvin 2010). Another
key concern is the extent to which experiments are truly able to create action spaces
and operate independently from the broader regimes in which they emerge (Bulkeley
et al. 2014). Ultimately, experiments depend on the grammar of regimes within which
they are constituted.

Let us imagine that there are indeed, as Karvonen and van Heur (2014) argue,
two schools of thought on urban change: one concerned with the structural drivers
of socio-spatial inequalities which would have David Harvey as its main figure-
head; and one related to experimentation and the place-based reimagination of
spaces of possibility, which follows the thought of Actor—Network Theory and
has Bruno Latour as its main referent. It is curious to observe how both schools,
as separated as they may be, have actually come together in asking a very simi-
lar question. So while neo-Marxist scholars have long been asking the question
about whether progressive action is actually possible outside the dominant outfit
of capitalism (dressed up as neoliberalism in contemporary times), STS scholars
are concerned with the extent to which true innovation can emerge from within
the dominant configurations of regimes. In practice, both perspectives resonate
with urban laboratories, where spaces of possibility are created at the same time as
they are entrenched in narratives of growth and competition (Evans and Karvonen
2014). Here, there is an opportunity to consider the extent to which the contradic-
tory characteristics of experimentation enable its constitution as a form of future
governance (Castan Broto 2015).

One approach that has attempted to bridge the perceived divide between these
schools of thought has been urban political ecology (UPE). UPE analyses reflect
upon the city as a site of socio-ecological transformation, where different material
and symbolic exchanges relate to the political materialisation of hegemonic under-
standings of what the city is or ought to be. More broadly, this literature explains
technological development in urban contexts as embedded in a process of nature
domination in which technological innovation follows the need to adjust power
structures to the evolving demands of the urban environment (Swyngedouw 1997,
2004). From this perspective, and in relation to the dependence of sustainability
experiments from dominant regimes of capitalist reproduction and neoliberal dis-
course, UPE provides two fundamental insights for the analysis of experiments. The
first one is a realisation that experimentation is a fundamentally ambiguous process
that is not inherently progressive, but, equally, whose results cannot be simply sub-
sumed within a pessimistic sense of assimilation by dominant regimes. The second
one is that experimentation needs to be situated within the specific urban context
in which experiments emerge, and in relation to the actual material work that they
perform within a given urban context.

Bulkeley et al. (2014) have developed a framework for the analysis of exper-
iments that uses this perspective both to situate experiments within the context
of governance in which they are produced and to assess them in relation to
their actual impact on that urban fabric. They propose that experiments can be
analysed, first, in relation to how they are made. This involves the assembly
and arrangement of a series of discursive and material elements to make the
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experiment possible as a means to structure the experiment and explain how
it should be done but also make it compelling and, hence, necessary. Second,
experiments should be explained in relation to how they are maintained; that is,
how they need to be adjusted to a particular urban context but, also, the extent
to which they are able to readjust urban relations to maintain stability while
reproducing the discourse of innovation that makes them necessary. Third,
experiments should be analysed in relation to how they are lived; that is, how
they contribute and are appropriated within specific urban practices so that they
become an essential part of life in the city.

Our methodology involves reflection upon what actually constitutes an experi-
ment beyond specific initiatives and technologies. Following Bulkeley e al.
(2014), the experiment here is characterised by the relation between the intention
to provoke a certain change in a normative direction and the lack of understand-
ing of how precisely the intervention will provoke such a change. In this sense,
experimentation requires the development of a rationale for such experimentation
as well as an explanation of how the experiment fits in its spatial and governance
context. This is what Bulkeley and colleagues (2014: 228) describe as ‘making
the experiment calculable and compelling’. The processes of realising the rela-
tionships between intervention and results constitute experimentation.

The following sections present an analysis showing how the proliferation
of state- and market-led sustainability experiments in enclaves in the peri-urban
area of Santiago de Chile, aimed to increase urban sustainability and the green-
ness of urban development, evolved within a contested framework of neoliberal
policies. Experiments are intended to address global terrors as well as cope with
everyday concerns about environmental resources and pollution threats (Hodson
and Marvin 2010). While experiments may not be a project of neoliberalism, they
emerge within a neoliberal system and may help to oil the system for its reproduc-
tion. In Santiago de Chile, enclaves are the preserve of a wealthy class that seeks
to escape urban hassles by inhabiting privileged spaces (cf. Davis 1998; Caldeira
2000). Yet, these residential enclaves are clearly linked to a specific discourse of
greenness and natural living at the edges of the city. There is thus an urgent need
to understand the extent to which the modality of eco-experiments in Santiago —
the enclaves — helps to reproduce neoliberalism by adjusting to changing conditions
while simultaneously creating new and compelling discourses of greenness.

Methodology

To summarise our case, the empirical analysis provides an overview of the
ideological and regulatory context of enclaves and a systematic analysis of how
enclaves are made, maintained and lived in. This socio-technical assemblage of
planning innovation, green discourses and technological interventions constitutes
an experimental attempt to reconfigure the socio-ecologies in which neoliberal
urbanisation is being realised in Santiago. In particular, our analysis of the devel-
opment of green enclaves focuses on a group of residential enclaves developed by
a singular planning innovation enacted in 1997 for a specific rural area of Santiago
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metropolitan region, called Chicureo, where the government attempted to contain
urban sprawl by boosting the emergence of new self-sufficient and sustainable
urban centres which are fully funded, designed and operated by private developers.
The analysis emphasises how these experiments combine state-led urban entrepre-
neurialism with housing market-led sustainability.

To capture the complexity of this new and greener form of urbanisation, we
used multiple methods that describe the scales and perspectives of the enclave
phenomenon. Data for the analysis were derived from 56 semi-structured inter-
views with relevant actors in the production and reproduction of the enclave,
from the state, the private sector and civil society;! an online survey conducted
with 47 enclave residents;? a review of the marketing materials in a selected
housing market magazine;® a review of the official documents of the metropoli-
tan master plan enacted in 1994 and its modifications until 2014; a review of
the resolutions of the official environmental impacts assessments for different
enclaves; and photographs and notes taken in the field.* The analysis reveals
the role of planning innovation in making the experiment, the insertion of the
enclaves through experiment maintenance, and how living in the enclaves has
consolidated certain processes of subjectification.

The making of green enclaves as neoliberal planning innovation

To tackle Santiago’s unequal growth and distance themselves from the radical
neoliberal policies of the 1980s, the first post-dictatorial authorities conceived a
new urban master plan for metropolitan Santiago (PRMS) to regulate the urban
land use through zoning, densification and mixed land use, while limiting sprawl
by surrounding the city boundaries with a green belt of agricultural and protected
natural areas (Petermann 2006). This master plan, enacted in 1994, triggered
unexpected outcomes, such as a speculative boom of rural land subdivisions in
the countryside adjacent to Santiago by landowners who feared further restric-
tions and by affluent land buyers aiming to secure a plot of rural land — known
as parcela de agrado’®— for residential and leisure purposes (Hidalgo et al. 2005).

Critiques of the PRMS and its supposed failure to reduce sprawl and the loss of
agricultural land prompted a coalition of technocratic authorities and the property
development industry to campaign for renewed entrepreneurialism in urban policies.
The Ministry of Housing pushed for a modification in the PRMS to allow for new
modalities of neoliberal urbanism (Poduje and Galetovic 2006). Instead of preventing
sprawl towards rural areas, the modification to the PRMS enacted in 1997 attempted
to govern it, by annexing the whole rural province of Chacabuco to the master plan,
subjecting it to an ad hoc planning innovation based on regulated neoliberalism. The
rationale of the ‘Plan Chacabuco’, as it was known colloquially, was to protect the
rural and wild environment of the area and increase the sustainability of Santiago’s
growth by promoting the development of new ‘self-sufficient cities’ fully developed
by the private sector that would contribute to a polycentric, sustainable and less seg-
regated development of Santiago (MINVU 1997). The main innovation of the plan
was to establish a limited number of sites for urban expansion in the Province of
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Chacabuco, called Zones of Conditioned Urban Development (ZUDC). These large
rural estates of at least 300 hectares were re-zoned for urban residential development
with higher housing densities and commercial areas through the private provision
of road infrastructure, energy, water and sanitation services, as well as mitigation
for urban and environmental impacts and the building of social housing provision
within the developments (MINVU 1997). Ten specific areas defined as ZUDCs were
set by the PRMS after the proposal of a selected group of developers who privately
expressed interest in this scheme. Five of these ten ZUDC areas were located in Chi-
cureo, and four of them were under development in 2015 (see Table 8.1).

The ZUDC large residential enclaves in Chicureo were among the first develop-
ments to be subject to the environmental assessment system first enacted in 1997.
This system established a measurable sustainability standard of construction and
operation, and set environmental mitigation and compensation mechanisms for
hydrological management, provision of green space, and in some cases, reloca-
tion of endangered species and protection of archaeological sites (COREMA 1999,
2000a, 2000b, 2003). Crucially, as part of the environmental impact assessment
systems, developments in the ZUDC areas were required to comply with Santiago’s
metropolitan air quality plan that included measures such as compensation for road
use pollution by estimating the projects’ future fleet of private vehicles (CONAMA
1998). These measures prompted the replacement of conventional transport vehi-
cles such as taxis and buses with cleaner ones, the development of additional green
areas and reforestation, payment of pollution fees and funding of ecological educa-
tional centres (COREMA 1999, 2000a, 2000b, 2003).

Once the Plan Chacabuco was approved, the niche market strategy of the
developers became the major force in driving the developments. The developers
who were awarded the ZUDC scheme in Chicureo were large property devel-
opment companies who owned very large estates and were strongly linked to
the financial and construction industries (Hidalgo et al. 2005). These developers
devised a market strategy to maximise the land rent of the newly created urban
land, and, instead of developing socially mixed areas, they created exclusive
neighbourhoods for upper-middle and high-income groups, expanding the model

Table 8.1 Largest and most elite green enclaves in Chicureo

Planning Name Housing price Area (ha)
Total Urban

ZUDC Ciudad Chicureo High/upper-middle 4,056 1,062
ZUDC Valle Santa Elena Middle 1,950 1,950
ZUDC El Chamisero Upper-middle 1,597 542
ZUDC Santa Filomena - 1,000 335
ZUDC Pan de Azucar High 794 474
Parcelas Las Brisas de Chicureo Very high 530 -
Parcelas Hacienda Chicureo Very high 190 -

Sources: COREMA 1999, 2000a, 2000b, 2003; FFV 2012; Bermeo 2013; Patagonland 2014.
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of gated communities that was emerging in Santiago (Sabatini and Caceres 2004).
These communities would be serviced by private energy, water and sanitation
utilities, and connected to Santiago’s centre, business and wealthy districts by
high-performance motorways (Hidalgo et al. 2007).

These enclaves had sustainability features that followed the requirements of
the metropolitan master plan and added new attributes to reinforce both the green
character of the developments and their exclusivity, such as central parks, eco-
logical reserves, golf courses, large artificial lagoons and pilot waste recycling
systems. As the market became the dominant driver of the enclave developments,
greenness and localisation became the main characteristics to differentiate these
enclaves from other projects in Santiago. From the start, the developers had a
distinctive marketing campaign in national newspapers, housing publications and
local billboards to promote the developments and their green attributes, which
was often uncritically echoed by the media who reported how ‘Chicureo becomes
a green city’ (El Mercurio 2014). A developer characterised Chicureo as a ‘scenic
green’ (Interview 1, Developer, December 2012¢) because of its rural or peri-
urban localisation, premium sport and recreation infrastructures and a ‘gardeni-
fied” urbanism. While the original advertisements emphasised ‘natural’ areas and
large lawns, they also introduced new features such as ecologically designed parks
with native vegetation species to reduce water consumption in the enclaves and to
harmonise with the surrounding landscape, and the use of advanced technologies
for energy and water efficiency and waste recycling (Figure 8.1).

Figure 8.1 Ecological landscape design of Montepiedra Park in Ciudad Chicureo enclave
(source: C. Illanes, used with permission).
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Meanwhile, compliance with the requirements of the Plan Chacabuco was
uneven. For example, there was flexibility in substituting compulsory measures
with others that were easier to achieve (Interview 14, Developer, January 2013).
At times, the authorities were unable to compel developers to include mitigation
measures such as rainwater collection (Gutierrez 2010). Indeed, the ZUDCs lacked
institutional coherence. A ZUDC governance mechanism emerged that was based
on ad hoc and direct negotiations between relatively weak regional authorities and
the strong and politically connected property developers (Zegras and Gakenheimer
2000; Poduje and Galetovic 2006). Also, rural landowners and other developers
began to develop large condominiums to emulate the ZUDC enclaves and benefit
from the increased land price and the new provision of infrastructure, connectivity
and services, without being subjected to the requirements of the Plan Chacabuco.
These new, large and exclusive parcela enclaves developed alongside the ZUDCs
substantially increased the population of Chicureo to nearly 30,000 inhabitants,
much higher than the original objectives of the Plan (Valencia 2014).

Despite critiques of the social and environmental performance of the enclaves,
the planning tools that regulated the ZUDCs were never amended. Instead, suc-
cessive planning authorities attempted to replicate those attributes of the Plan
Chacabuco they considered successful on a wider metropolitan scale, and in 2003
new tools for conditioned planning development by private developers in other
rural and peri-urban areas were established. In 2014, a modified PRMS extended
the principles of sustainable urban development to the whole metropolitan area
(MINVU 2014). While the Plan Chacabuco did not achieve its original objectives,
it created a model of green development that is now practiced throughout Santiago.

Maintenance as reproduction of socio-environmental
inequalities

As the bulk of planning and environmental conditions of the ZUDCs was estab-
lished in the building phase — and the parcela enclaves are mostly deregulated — the
operation and maintenance of the green enclaves has been left to the general rule
of the law and the private market initiative of developers, utilities and infrastruc-
ture providers, residents and owners. In practical terms, the maintenance of the
green enclaves is realised through a hierarchical division of labour between differ-
ent stakeholders. As the enclaves still hold large portions of undeveloped land and
house units to be sold, developers show great interest in maintaining the enclave
environment, to keep both its construction and operation both functional and
attractive. Enclave developers practice a maintenance strategy that combines the
exercise of social power with environmental control and marketing. For instance,
developers set draconian contractual regulations with the homeowners, in which
they secure executive powers for themselves for several years, until an admin-
istration committee designated by the owners takes charge of the responsibility
to manage and fund the cleaning, maintenance and security of the condominium
common areas. Meanwhile, the responsibilities for the houses and individual site
maintenance are transferred to the individual owners and are controlled through
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a system of fees and sanctions as part of the bylaws of a very exclusive enclave
(Casas de Hacienda 2007).

The maintenance of their greenness demands a continuous flow of materials
and energy to and from the developments. Private utilities own and operate the
main potable water supply, sewage treatment, electricity and gas supply to service
developers, residents and maintenance companies. The most crucial maintenance
problem for the green enclaves is groundwater because developers use groundwa-
ter sources for cleaning, to irrigate green areas and sports fields, and to maintain
artificial lagoons. The enclaves are built in a semi-arid climate area in the Andean
piedmont and foothills that has been subject to an extended period of drought
(ONEMI 2008). Yet developers and private water utilities have displayed an
effective takeover of the local water sources, particularly by controlling the water
rights of the Chicureo aquifer’ and by building large infrastructures to extract and
distribute the water (DGA 2013).

Residents have a rather passive role in the maintenance of the enclaves. Apart
from caring for their front gardens and paying management fees for common
areas and parks, they may choose to sort their recyclables (glass, metal, paper and
electronics). In recent years, the water consumption rate of the enclave household-
ers, boosted by the maintenance needs for residential gardens and pools, has led to
the highest rate of water consumption in the entire country. For example, a single
enclave (Pan de Azlicar) consumes an average 1,120 litres of water per capita per
day, nearly six times the national average (Rivera 2011). While the greenness of
the enclaves thrives thanks to resource control and technological advanced net-
works and infrastructures, nearly 20,000 low-income rural inhabitants in the area
suffer from severe water scarcity and depend on emergency schemes for domestic
water provision from micro water networks and water trucks (Gobernacion Pro-
vincia de Chacabuco 2012).

Developers had to build and maintain a complex hydrological system of canals,
creeks and lagoons to manage surface water, in addition to the potable water sup-
ply and sewage networks. As the legal mandate set by the environmental assess-
ment resolution is limited to the perimeter of the enclave, urban drainage from
the development flows offsite and into inadequate or non-existent public drainage
systems, causing floods in winter and exacerbating droughts in the lower points
of the watershed in summer (Astudillo 2007; INDH 2011). The control of ground-
water by private owners has resulted in a stark contrast between the degraded
environmental qualities of the low-income areas of the settlements around the
enclaves and the ‘green’ private enclaves.

Living and perceiving green

Residents of the enclaves have a strong perception that they live in an oasis of
greenness within a hostile metropolitan urban space. Almost every interviewee
used the adjective ‘green’ to describe the enclave environment. The idea of
enclaves as ‘the greenest condominiums’ in the Chilean northern desert (Inter-
view 43, Resident, April 2013) was presented as the common sense discourse
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of enclave residents. More than three-quarters of the residents surveyed stated
that nature and environment was a very prominent reason to live in a Chicureo
enclave, even more important than reasons such as privacy or security. At the
same time, interviewed residents saw this greenness as an advantage in the cur-
rent housing market, as ‘green gives more value to the sector and the properties’
(Interview 52, Resident, April 2013).

The everyday life of those who inhabit the enclaves involves multiple restric-
tions that regulate their social and environmental behaviour. Households are con-
strained by contracts that establish several punishable covenants to maintain the
aesthetic form of the neighbourhood, the programmed functions of the spaces and
infrastructures, and a strict code of behaviour to maintain the ‘right’ environment
of the green enclaves (Interview 42, Resident, April 2013). At the same time, resi-
dents follow a social code of conduct driven by their own group of reference and
status position, which may establish that having a solar heating on the roof is aes-
thetically unacceptable or that car sharing with neighbours is socially undesirable
(Interview 23, Resident, March 2013). Workers are also subjected to regulations
and social codes. For instance, housemaids are not allowed to walk in the streets
and are required to wear uniforms. Meanwhile, childcare providers are banned from
exclusive areas of the enclave golf clubs, which has already caused public national
outrage (Publimetro 2012). The marketing of the enclaves has increasingly empha-
sised resource efficiency alongside more traditional green attributes such as rural
localisation and landscape. This feeds into a more active environmental role for
residents that emphasises consumption behaviour and regulation of the devices or
services that they should buy.

The greenness of the enclaves and their sustainability are perceived as embedded
either in the enclaves design or built environment. The discourses of the residents
also reveal a self-perception as a group of having both low ecological conscious-
ness and low engagement with actions for environmental improvement (Interview
49, Resident, April 2013). Enclave residents interviewed showed a lack of aware-
ness of their own environmental footprint. They are unaware, for example, that
their footprint is larger than average due to their use of private motorised vehicles
and their high rates of energy and water consumption. For instance, some enclave
residents considered their water consumption was average or even ‘miserably low’
compared with the average Chilean (Interview 42, Resident, April 2013) and they
did not recognise any responsibility for reducing their resource consumption or
considering lifestyle alternatives. Those who did mention the need for change in
environmental behaviour thought that ecological consciousness should emerge as a
result of public authority action (Interview 45, Resident, April 2013) or as a result
of the adoption of individual economic rationality to address environmental prob-
lems. As one resident stated, ‘what creates [ecological] consciousness is one’s own
wasting of resources’ (Interview 31, Resident, March 2013).

The residents perceived their possibilities for action in exclusively individual-
ist terms. In the interviews, collective action was never mentioned as a legitimate
mechanism to address resource-dependence issues nor was the resident owners’
association cited as a legitimate institution to discuss and promote pro-sustainability
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actions and behavioural change. In the few cases in which residents have engaged in
collective action, this has always been directed toward the protection of ‘their envi-
ronment’ threatened by public projects, such as in protests against the construction
of a sewage treatment plant in 2009 or against the extension of the electricity net-
work to an adjacent enclave in 2014 (No a la Farfana de Colina 2010; Pulso 2013).

Conclusions

A decade and a half since being enacted, the policy innovations that led to the
development of the experimental ZUDC enclaves in the rural areas of metro-
politan Santiago can be considered successful in urbanising Chicureo, but the
advancements in social, economic and ecological sustainability of these experi-
mental enclaves is disputable. Although the development process followed policy
guidelines, the resulting enclaves have not achieved many of the desired aims. At
the same time, the development of Chicureo as a housing market product under
a ‘green’ niche strategy proved highly successful, boosting the development
and population of enclaves with green attributes based on market-led ecological
design, systems efficiency and technological innovations.

The analysis of how experiments are maintained and inhabited adds a layer of
complexity by emphasising not only the extent to which the state is implicated in
reproducing the structures for the functioning of the market, but also in the con-
stitution of subjects through the deployment of a will to improve (Bulkeley et al.
2014). These experiments are not just directed towards the regulation of behav-
iour but also towards the regulation of the particular ecologies that sustain these
developments. The analysis indicates that the specific modes of environmental
maintenance undertaken in the enclaves are used to keep their greenness marketa-
ble. They play a crucial role in transferring environmental costs to other areas and
social groups. In this way, they produce and reproduce environmental injustices
by creating a socially segregated area of affluent populations with premium infra-
structures and services and concentrating crucial recourses as water and land in a
few private hands. Beyond the stark aesthetic greenness of the enclaves, param-
eters of urban sustainability defined by the state’s mitigation measures and the
developers’ marketing reveal that there is little connection between actions that
are emphasised as being green and their actual impact on the environment. More
worryingly, the interviews reveal a distorted perception about the extent to which
the enclaves are sustainable and why and who should bear the responsibility for
disproportionate levels of resource consumption.

The case of Chicureo demonstrates the emergence of market-led forms of
environmental governance. Not only are local populations and the government
largely absent from the enclave’s maintenance but, also, residents play a rather
passive role in the maintenance of the enclaves, except for their individualis-
tic role as consumers to exert a right to choose a ready-made green product in
the market. Residents adhere to a market environmentalist ideology whereby
they believe they have bought a product in which the guarantee of greenness is
already embedded.
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What conclusions can we draw in relation to the encounter between the
governance of socio-ecologies through experimentation and the neoliberal regu-
lation of the territory? The case is bleak in that it demonstrates how the neoliberal
context shapes both experimentation possibilities — the assemblage or making of
the experiment — and the way it is deployed in a spatial context (how it is main-
tained and lived). In doing so, the experiment resonates with the analysis of While
and colleagues (2010) about the limits of progressive environmental action. It also
shows that experiments themselves may serve to justify and promote an agenda of
neoliberalisation whereby enclave-based urbanisation is predicated.

In a wider perspective, the enclave experiment seems to align green concerns
with the requirements of the neoliberal project rather than contest it, but it is dif-
ficult to consider this as a mere reproduction of a stable and dominant regime.
Instead, we suggest that green enclaves may be understood as an expression of a
struggle to challenge neoliberal urbanisation, and in the process, situate urban sus-
tainability at the centre of the scenario for establishing a new regulation of urbani-
sation and the environment. The disjunctive duality in this case is not between
statism and the previous dictatorial laissez faire environmentalism but between
the specific modes of constitution of a socio-nature that could drive a truly egali-
tarian democracy and those that would reinforce exclusion and inequality.

Notes

1 The interviews were conducted with 19 residents, 11 state officials, 11 consultants, 7
activists, 6 scholars, 5 developers and 2 workers. Some interviews addressed more than
one interviewee.

2 Residents in the ZUDC enclaves were surveyed using the online provider Survey Monkey.
The survey was conducted for one month starting on 15 April 2013.

3 The weekly magazine is Vivienda y Decoracion (Housing and Decoration), and the sam-
ple consisted of 47 issues from December 2012 to December 2013.

4 From December 2012 to May 2013.

5 This translates literally as ‘enjoyment allotment’. The legal basis for this subdivision
was a 1980 military decree established to facilitate rural inheritances and promote the
colonisation of the far south of the country. Most of the subdivisions were built in the
northern province of Chacabuco. In the area of Chicureo, nearly 50,000 hectares were
legally subdivided into ' hectare plots (see Naranjo 2009).

6 Interviewees’ names are anonymised to comply with research ethics standards.

7 Under Chilean law, property owners are entitled to free water rights from surface and
subsurface sources by request when available. This right is then market tradable. In the
case of Chicureo, both developers and water utilities were granted water rights until the
aquifer was declared saturated by the water authority (Budds 2004; ONEMI 2008).
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Introduction

Asia’s rapidly growing cities are gearing up to meet increasing mobility needs
while simultaneously striving to achieve sustainability goals. A number of new
innovations are being introduced in the form of experiments aiming to change the
systems and rule-sets that currently dominate the provision of mobility services
in Asian cities. This chapter analyses selected cases of mobility experiments in
India and Thailand and explores the strategies that the niche actors deploy to
navigate the challenges posed by incumbent socio-technical regimes. The chapter
concludes that whilst niche actors tried to stretch-and-transform technological,
infrastructural and cultural dimensions of regimes, they opted to fit-and-conform
with public policy and political power dimensions.

Many cities in Asia are witnessing an urgency to reorganize, reconstruct and
reorient themselves in response to rapid urbanization (United Nations 2014).
Simultaneously, they are striving to conform to the goals of sustainability and live-
ability (Hildebrand et al. 2013) as ‘the battle for sustainability will be won or lost
in cities’ (Bai et al. 2010: 312). It is widely recognized that experimentation with
new socio-technical configurations — whether in the form of ‘urban climate change
experiments’ (Bulkeley et al. 2015), ‘urban labs’ (Karvonen and van Heur 2014)
or ‘niche experiments’ (Hoogma et al. 2002) — is a promising but challenging way
to bring about sustainability transitions in cities in a variety of societal domains.

As both a driver and an outcome of rapid growth, mobility is an integral part of
urban development and one key area where environmental sustainability is prov-
ing to be a major challenge (Moriarty and Honnery 2008; Banister 2011; GEA
2012; Geels et al. 2012; IPCC 2014). Many Asian cities are responding to this
challenge by experimenting with new transport technologies and novel mobility
practices that embody the promise of sustainability gains. Since these innovative
socio-technical configurations seek to undermine some of the established rules
of the game, their introduction implies a struggle with incumbent actors and rou-
tines. In the context of this struggle, an important research question is: how do
the actors involved in these experiments navigate the tensions that arise when
introducing such innovations?

In this chapter, we explore four selected cases in cities in India and Thailand to
tease out some of the interesting features of the navigational strategies followed



Mobility experiments in India and Thailand 123

by experimental actors. The chapter is built around three parts. First, we discuss
the theoretical framework and the research methodology. Next, we delve into the
empirical cases to demonstrate the dynamics by which the actors negotiate the
pressures from the incumbent regime. And in conclusion, we summarize our main
argument and consider the patterns that emerge from our cases.

Empowerment and niche strategies

The ‘sustainability transitions’ literature argues that achieving sustainability
requires a systemic and radical change in the way human needs are being satisfied
(Markard et al. 2012). Because of their path-dependent character, these systems
are often referred to as ‘socio-technical regimes’ that embody the ‘rules of the
game’ that structure the provision of particular societal needs such as mobility.
Path-breaking innovations offering alternative ways of meeting the needs fre-
quently emerge outside of the regime; that is, in ‘niches’ that act as protective
spaces, where experiments with novel socio-technical configurations can develop
relatively free of the full brunt of mainstream market selection. A system trans-
formation occurs when radical novelties are sufficiently developed and when the
‘landscape’, defined as a broad exogenous environment, exercises sufficient pres-
sure on the prevailing regimes, alters them and makes them unstable (Geels 2002).

The process of regime change, however, is not easy because regimes are stabi-
lized on a number of dimensions. Smith and Raven (2012, based on Geels 2002),
depict six such dimensions. The first dimension relates to existing industry struc-
tures that encompass established network relations, user—producer interactions,
shared routines and heuristics, existing capabilities and resource allocation proce-
dures. The second dimension concerns dominant technologies and infrastructures
that are supported by articulated technical standards and infrastructural arrange-
ments. Third is the established knowledge base with its guiding principles and
socio-cognitive processes. The fourth covers markets and dominant user practices
stabilized by market institutions, supply and demand, price mechanisms, user
preferences and routines. The fifth includes status quo public policies and political
power stabilized by means of the prevailing regulations, policy networks and rela-
tions with incumbent industries. Finally, the sixth dimension considers cultural
and symbolic meanings of technology and innovation. As such, socio-technical
regimes may lead to premature rejection of alternative novelties, because their
costs are not represented in end-user prices, because they require inconvenient
user practices, because insufficient resources are attributed to new knowledge
development, because they do not fit with existing industry structures, and so on.

To deal with the stability of the regimes and to link to the wider processes
of social change, niche actors deploy various strategies. Smith and Raven
(2012) identify two different strategies of empowerment. The first strategy
involves processes that make niche innovations competitive within unchanged
selection environments. This is referred to as a ‘fit-and-conform’ strategy. In
this case, niche protection is no longer necessary and can be removed because
the innovation is ‘empowered’ and its growing competitiveness enables its
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widespread diffusion. The niche innovation is developed in a way that it
fits into and conforms to a relatively unchanged selection environment. The
second empowerment strategy can also occur when the niche innovation con-
tributes to changes in mainstream selection environments in ways favourable
to that niche innovation (a ‘stretch-and-transform’ strategy). In this case,
some of the niche practices and features are institutionalized as new norms
and routines in a transformed regime. Because of stretching and transforming
regimes, this strategy is not only dependent on internal niche dynamics but
also on the external processes of regime destabilization and changes in the
broader landscape context.

To understand the empowerment strategies in our case studies, we take
a navigational approach based on following the niche actors. This diverges
from the dominant approach in Transition Management that is based on defin-
ing the regime from the outset of the study (see, for example, Verbong et al.
2008). By following the niche actors, we can learn about the challenges these
actors face in the process of system change, whether through fit-and-conform
or stretch-and-transform strategies. In order to understand where the critical
tensions and struggles occur, we analyse the regime dimensions — industry
structure, technology and infrastructure, knowledge base, public policies and
political power, users’ relations and markets, and cultural significance and
associations of the regime — and identify the type of strategy that the niche
actors deploy (fit-and-conform or stretch-and-transform) to link to the wider
processes of social change.

We apply this approach to four cases: electric rickshaws in New Delhi,
motorcycle taxi-meters in Bangkok and Bus Rapid Transit (BRT) systems in
Ahmedabad and Bangkok. The cases form part of a larger research project
carried out in the context of the NWO-WOTRO Integrated Programme on
‘Experimenting for Sustainability in India and Thailand: A transitions per-
spective on sustainable electricity and mobility initiatives’ (see Ghosh et al.
2013; Sengers and Raven 2014, 2015). In this chapter, we highlight the dimen-
sions of ‘technology and infrastructure’, ‘cultural significance’ and ‘public
policy and political power’. These dimensions reveal important controversies
and navigational issues in our cases and highlight elements that have been
mentioned as lacking in other accounts of niche experiments and mobility
transitions, notably politics/power (Smith and Raven 2012; Tyfield 2014) and
culture (Sheller 2012; Valderrama and Vogel 2014).

The primary means of data collection for this research included semi-
structured and exploratory interviews with a range of actors involved in the
experiments. Consultations with technology developers and implementers
revealed the articulations, motivations and goals of the experiments, as well
as the struggles and tensions they confronted. Interactions with policy makers
and governments highlighted the dominant paradigms of the existing regimes.
Interviews with users and, in some cases, members of civil society helped
to reveal a range of socio-cultural perspectives. In addition, we collected
secondary data from grey literature.
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Electric rickshaws in New Delhi

In Indian cities, cycle rickshaws occupy a significant position. As a form of non-
motorized intermediate means of transport (IMT) they carry both people and
goods across short distances.! The mode provides employment to millions of poor
and unskilled people (Rajvanshi 2002).2 With little improvement in design, cycle
rickshaws have been described as being ergonomically inefficient (Rajvanshi
2002), causing chronic health problems to the drivers (McMichael 2000). Dis-
eases including tuberculosis, physical weakness, and so on, are common amongst
the drivers (Begum and Sen 2004; Maji ef al. 2010; Khan ef al. 2012).

Scientists and planners in India have long been trying to re-engineer and
redesign cycle rickshaws to improve the drivetrain and reduce stress on the
drivers (Maji et al. 2010). These efforts resulted in the development of elec-
tric rickshaws (e-rickshaws) driven by a mix of motor and manual power.
E-rickshaws were launched in New Delhi in 2008 (Figure 9.1).* In 2010, the
Municipal Corporation of Delhi (MCD) decided to replace the fleet of cycle
rickshaws with e-rickshaws. This decision resulted in the partial replacement of
conventional cycle rickshaws as well as auto rickshaws. In 2013/2014, approxi-
mately 100,000 e-rickshaws operated in New Delhi (Chakravarty 2014). Their
introduction influenced the fleet mix in the IMT space in the city but because
of the incompatibility of the e-rickshaws with the existing regime dimensions,
a number of conflicts emerged. Beyond the various techno-economic conflicts
that the actors associated with the experiment had to address, cultural and policy
dimensions merit specific attention.

Figure 9.1 E-rickshaws on the streets of New Delhi.
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Describing cycle rickshaws as slower and inhumane and auto rickshaws as
polluting was a major strategy to garner public support, the e-rickshaw was
proclaimed as a ‘clean pedicab’ (CMERI 2010). Simultaneously, improved
income opportunities were promised for the drivers of e-rickshaws, through
higher speed and thus, more passenger kilometres (Maji ef al. 2010). This
‘stretch-and-transform’ strategy linked e-rickshaws to the sustainability para-
digm and presented them as having the potential for considerable sustainability
gains (Maji et al. 2010) — including health and income benefits and reduction
of emission and pollution.

An interesting interplay between the state institutions, political actors and
technology developers was evident. E-rickshaw manufacturers designed the
technology following Central Motor Vehicles Rules (CMVR).? The rules carry a
provision whereby vehicles with motor power of less than 250 watts are desig-
nated as non-motorized vehicles (NMV). Governed by the rules of the municipal
authorities, NMVs enjoy a special legal space.® They are not required to have
insurance and/or a licence for a driver. The technology developers paid close
attention to this provision of the law and restricted the motor power of the vehi-
cles to within this limit. The strategy reduced the net cost of ownership of the
vehicle and enabled anyone to drive an e-rickshaw. The strategy helped city
authorities to negotiate with the unions controlling cycle rickshaws to substi-
tute cycle rickshaws with e-rickshaws. The MCD permitted e-rickshaws to ply
anywhere in New Delhi (Chakravarty 2014), as no new or additional road infra-
structure was required for these vehicles. Cycle rickshaw drivers saw this as an
opportunity for accessing larger service areas. As a result, an increasing number
of e-rickshaws rapidly filled the streets of New Delhi.

However, within a short time, the e-rickshaws attracted controversy by caus-
ing a number of road accidents (TIO 2014) attributed to untrained and unlicensed
drivers. Further, the absence of insurance deprived the victims of compensatory
benefits. Additionally, some studies revealed that many of the vehicles exceeded
the stipulated motor power (Delhi High Court 2014). This initiated a debate
concerning whether e-rickshaws needed to be regulated by the CMVR. In April
2014, the Central Ministry for Road Transport imposed a temporary ban on
e-rickshaws in New Delhi. Subsequently, the court declared the plying of electric
rickshaws in the city as ‘illegal’ until appropriate legal provisions are in force,
citing ‘prima facie they are a hazard to other traffic as well as citizens’ (Delhi
High Court 2014: 25). The issue is ‘sub judice’. This case suggests that the actors
navigated through the cultural significance of the regime through ‘stretch-and-
transform’ strategies. They also adopted ‘fit-and-conform’ strategies to negotiate
the legal and policy space of the existing regime. However, the latter strategy
backfired as larger legal and social issues were not adequately addressed.

Motorcycle taxi-meters in Bangkok

In 2010, two entrepreneurs developed a small electronic gadget to be used as
a taxi-meter. As opposed to other taxi-meters installed in air-conditioned cabs,
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this portable device was designed specifically for mounting on the handlebars
of motorbikes (Figure 9.2). Because there is a great, and growing, number of
motorcycle taxis in cities throughout the developing world (Gwilliam 2002;
Kumar 2011) — all of which operate without meters’— the entrepreneurs thought
that there might be a lucrative market for such a product. However, before
any promise of a potential multi-million dollar industry for metered motorbike
mobility could be realized, the newly designed device would first have to be
trailed and tested in ‘real-life’ conditions. Because they were based in Thai-
land, the two entrepreneurs decided to try and set up a small-scale pilot project
in Bangkok.

As part of the feeder system essential to the city’s mobility, 200,000 motor-
cycle taxis utilize Bangkok’s roads and alleyways on a daily basis. Although
over half of the drivers are formally registered, most are nonetheless forced to
pay bribes to locally powerful people (army, police, politicians, and so on) who
control a particular area. In recent years, however, a number of high-level poli-
ticians (most notably ex-prime minister Thaksin Shinawatra), as well as a new
union-like association of politically active motorcycle taxi drivers, mobilized to
rid the sector of this kind of institutionalized corruption (or ‘dark influence’ as
it was called in a government campaign). One of the key challenges for setting
up an experiment with the new metering device would revolve around how
to operate within this murky socio-political environment. In other words, how
would the entrepreneurs navigate the regime dimension of public policy and
political power?

To start this process of navigation, the two entrepreneurs devised two opposing
strategies for the experimental introduction of their taxi-meter. The first potential

Figure 9.2 Motorcycle taxi-meter trial in Bangkok.
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strategy would be to ‘inject a virus into the system’ that involved the organic,
bottom-up introduction of their device by approaching drivers directly. They rea-
soned that ‘buying out’ a queue and mounting the device on a few motorcycles
might give these drivers an edge over their competitors and that their metering
gadget might spread like wildfire. Confronted with this new phenomenon, the
authorities would eventually need to come to terms with the changed reality and
implement some kind of meaningful regulation to address this new technology.
The second potential strategy would be to cooperate with government officials
from the start. In this scenario, the entrepreneurs would first try to find willing
partners inside the transport authority and negotiate on the possibilities for experi-
mentation, possibly setting up a formal pilot project. The advantage here would be
that having ‘done the dance’ with government agencies from an early stage would
pay off in the long run, through the establishment of a legal fare rate and meters
as a legal requirement for all motorcycle taxis.

The entrepreneurs opted for the second strategy, aware that the success of
the experiment would hinge on the actions of a bureaucratic system mired in
stifling polarization and political crisis. Even if interested officials could be
found within the plethora of transport agencies with unclear and overlapping
mandates — each with their own interests, affiliations and factions — there would
be no guarantee that they would want to work together with the entrepreneurs
and, indeed, with each other.

In late 2010, the entrepreneurs — aided by a few charismatic friends whom
they perceived as skilled in the art of political navigation — approached gov-
ernment officials. After the deputy governor responded favourably, a public
meeting was held by representatives of the governor, the Ministry of Transport,
the Treasury Department and district chiefs of police. All parties pledged their
support in setting up an experiment. In the process of negotiating the details of
the upcoming trial, some of the authorities suggested that a massive demonstra-
tion project be conducted by supplying meters to all the motorcycle taxi queues
around Victory Monument, one of the city’s busiest traffic intersections, with
the media present in full force at the launch. The entrepreneurs rejected these
suggestions, because they feared that some actors might then publicly oppose
the device for political gain. They would rather conduct a small-scale trial else-
where with less at stake.

In late 2011, a small-scale trial was started in another part of town with only
30 devices and with the support of local police chiefs and two groups of drivers.
Up to this point, the union-like motorcycle taxi association had been excluded
because many of the involved officials did not view it as a legitimate stakeholder.
One week into the trial, however, the entrepreneurs sent an envoy to the associa-
tion headquarters armed with three things: a device (to demonstrate how the taxi-
meter worked), an iPad (to show a movie clip of the experiment), and a bouquet
of red roses. The colour red was not a coincidence since the entrepreneurs viewed
the association as supporters of ex-prime minister Thaksin and the red-shirt move-
ment established in his tracks. As a gesture of approval, the association presented
the entrepreneurs with their association flag.
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As such, the ‘going to government’ strategy combined with the appease-
ment of the motorcycle taxi union was not geared to directly challenge power
relations. Rather than seeking to ‘stretch-and-transform’ the motorcycle taxi
system, it points to a cautious approach geared to ‘fit-and-conform’ to politi-
cal power as a way of navigating the socio-political context. Reflecting on this
process of political navigation in setting up the experiment, one of the entre-
preneurs recounted: ‘of course you never know what’s really going on in the
inside ... but at least those people in power didn’t look at [the device] as a
threat’. In the eyes of the entrepreneurs, however, equipping motorcycle taxis
with their device had broader implications. In their view, the device was more
than a meter; it was a platform upon which additional functionalities could be
built, such as a black-box recorder to be called on in case of an accident and
a GPS tracker to realize localized advertising to passengers. As a technology
of surveillance, such a device might reshape power relations to the detriment
of the drivers, but as a technology of mediation it might work to their ben-
efit. The mere fact of having a motorbike with a meter conveys the image of a
‘bona fide’ taxi driver, which could be instrumental in legitimizing the motor-
cycle taxi profession. Indirectly, we might speculate, if motorcycle taxi drivers
perceive this as a way to empower themselves and their profession, it could
possibly even help to undermine the reproduction of certain informal institu-
tions such as paying informal site rent and the associated chain of privilege and
corruption. Argued along these speculative lines, the entrepreneurs represent
their device as a ‘mediating technology (Furlong 2010: 1) — a small piece of
additive technology, which might be capable of bringing about big changes by
shifting long-accepted socio-technical relationships in cities. As such, it repre-
sents a potential Trojan horse geared to ‘fit and — eventually — transform’ public
policies and political power.

Bus Rapid Transit (BRT) in Ahmedabad

Like most Indian cities, Ahmedabad’s mobility regime is marked with the coex-
istence of various modes of transport — motorized and non-motorized, public and
private. Ahmedabad Municipal Transport Services (AMTS) is a major actor in the
provision of public buses, a service that has deteriorated over the years (Mahade-
via et al. 2013). This made the public transport regime in Ahmedabad unstable.
Rapid economic growth of the state had also contributed to a gradual modal shift
towards motorized and private transport. The shift resulted in traffic congestion,
air and noise pollution, and other negative impacts.

It was against this backdrop that the JANMARG BRT project was launched in
2006. The goal was to meet the demand for faster and reliable public transport to
provide access to the expanding limits of the city, while simultaneously address-
ing congestion and environmental problems. Operational since 2009, the JAN-
MARG BRT consists of a fleet of sophisticated buses that runs along dedicated
corridors (Figure 9.3). The project was supported by India’s national government
through the Jawaharlal Nehru National Urban Renewal Mission (JaNURM) and
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National Urban Transport Policy (NUTP). However, in its attempts to displace
private vehicles, this experiment faced challenges in coexisting with and com-
peting against the private transport regime. In discussing some of the strategies
through which the actors navigated these challenges, we focus on the regime
dimensions of technology and infrastructure, and cultural significance.

The existing regime infrastructure had already been proven inadequate to han-
dle the traffic of the city. Using the existing infrastructure for the BRT experiment
would have meant compromising on the speed and time of public transit while fur-
ther aggravating congestion. Thus, the BRTs would become a source of irritation
to the citizens of Ahmedabad. To overcome the challenges posed by the incum-
bent infrastructure, the actors decided to create dedicated BRT corridors. This
approach allocated a separate space for the BRTs and ensured that the existing traf-
fic remained unaffected. Together, based on the results of user surveys, the actors
accorded importance to the provisioning for IMT and non-motorized transport that
would act as ‘feeders’ to the BRT. Dedicated footpaths and cycle lanes were inte-
grated in the infrastructure design for the BRT. As such, a potential co-benefit of the
project involved more facilities for walking and cycling, even amongst non-BRT
users. The actors asserted that the experiment not only created new infrastructure
but fostered a systemic change in the overall mobility infrastructure of the city.

The experiment was positioned as a constellation of a set of new and novel
technologies — markedly different from the technologies existing in the incumbent
system. Buses with improved fuel efficiency (promising reduced emission per unit
of distance travelled) and exhaust (promising reduced pollution), and an intelligent

Figure 9.3 BRTs in Ahmedabad.
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tracking system (promising reliability), were introduced. With the systemic change
in the infrastructure and deployment of novel technologies, the actors described
the experiment as a ‘sustainable’ and ‘reliable’ solution to the anticipated increase
in future transport demand. The actors successfully communicated the promises
of sustainability gains accruing from the experiment, together with the shortcom-
ings of the regime in harnessing financial resources required for the experiment.
Notably, the articulations and communications were based on a high degree of
background research and knowledge support by academic institutions and policy
research organizations to underpin their claims.

Further, the actors stated clearly that the experiment was not intended to replace
the different existing modes of transport. Rather, the BRT would stretch the limits
of the incumbent mobility infrastructure while ensuring that the experiment also
fitted comfortably into the regime by complementing other modes of transport.
The technology strategy was ‘stretch-and-transform’, while the cultural strategy
was ‘fit-and-conform’, promising a comprehensive and sustainable transport net-
work in the city of Ahmedabad.

In developing economies, vehicle ownership shares a positive relation with
rising economic affluence and social status (Gakenheimer 1999). Against this
cultural backdrop, the experiment in Ahmedabad needed to increase acceptabil-
ity of the public BRT and induce drivers to shift away from private vehicles.
Simultaneously, the experiment had to struggle also against the cultural bias of
buses as a service for low-income residents. Further, when many other cities
in India (e.g. Kolkata, New Delhi, Mumbai) were expanding or implementing
metro rail, pitching for the BRT was a challenge. Strategies were designed to
promote a positive image of buses and make the system acceptable to the public.
By nature, these strategies were ‘stretch-and-transform’.

Naming the system ‘JANMARG’, meaning ‘people’s pathway’ was a device
to signify ‘inclusivity’. Further, at the inception stage, the transit system was
framed as connecting to the need for an ‘international look of Ahmedabad’
(Mahadevia et al. 2013).% The United Nations highlighted this project to demon-
strate how addressing climate change is not a burden (Goswami 2012) and this
endorsement was advertised heavily to enhance the image of the BRT. Buses
plying in the BRT are designed for improved comfort and convenience when
compared with conventional buses, while the use of an Intelligent Tracking Sys-
tem (ITS) helped increase their predictability and reliability. These are a few of
the strategies to transform the negative notion of public transport in the existing
regime. Summing up, the BRT experiment in Ahmedabad adopted both ‘fit-
and-conform’ as well as ‘stretch-and-transform’ strategies of empowerment.

Bus Rapid Transit in Bangkok

If cities are characterized by the modes of transport that dominate everyday mobility,
then Bangkok can be viewed as a traffic-saturated ‘bus city’ (Barter 1999) where
most people depend on inadequate public buses or informal bus services (minivans,
converted pick-up trucks, and so on). While the privileged middle-class car drivers
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are the root cause of increasing congestion, buses still constitute an important and
affordable option for many Bangkokians.’ In the 1980s, Bangkok had a reason-
able network of bus-only lanes but with rapidly growing car ownership, the net-
work became increasingly ineffective due to a lack of enforcement and faded into
oblivion (Marler 1982; Tanaboriboon 1992). Thirty years later, faced with massive
congestion and an increasingly pervasive regime of unrestrained (car-based) motor-
ization, a number of actors set themselves the task of rebuilding a niche for priority
bus-based transport. Under the auspicious label of BRT, they have recently created
a system based on fancy air-conditioned buses, smart card payment, elevated board-
ing platforms and, of course, dedicated busways. The story of implementing the
pilot route of the Bangkok BRT system in 2010 can be seen as struggle to ‘stretch-
and-transform’ the regime dimension of technology and infrastructure.

Around the turn of the millennium, inspired by a successful and revolutionary
BRT system in the city of Bogota, Colombia, the idea of a new comprehensive
bus system with bus-only lanes became popular among transport specialists and
policy makers in Bangkok. Two different coalitions of experts developed their
own BRT plan. One group was mandated by a national-level authority (OTP), the
other group by a city-level authority (BMA). Because both authorities controlled
different parts of the city’s road infrastructure, it was unclear who would be in
charge of designing and implementing the new system. Eventually the city-level
authority won out and their ideas were embraced by Apirak Kosayodhin, a politi-
cian who used the promise of a BRT system as part of his electoral platform to
successfully run for governor of Bangkok.

When the first pilot route was opened in 2010, it was difficult to lay claim
to the allocated road space in practice. Some motorists in Bangkok were impa-
tient with the heavy traffic and would use the BRT-only lane. The police often
turn a blind eye to this kind of behaviour, because of their everyday battle with
chronic congestion, much the same as they had done with the busways of the
1980s. The city’s heavy traffic burden and constant gridlock created a situa-
tion in which police officers spent much of their time trying to relieve traffic
jams. They viewed it as their mandate to ‘make the traffic flow’ and to them
the idle BRT-only lane offered additional space. Owing to objections by car
drivers and police, certain stretches of BRT-only were soon no longer formally
off-limits to general traffic during rush hour (Figure 9.4). ‘Bangkok BRT never
reached its full potential ... it functions like a cripple’, complained one of
the interviewed consultants responsible for its design and implementation, ‘the
problem is that we have compromised too much on dedicated road space’.

The BRT-only lane, which was designed and constructed to ensure that buses
could move quickly and unimpeded, is a defining feature that makes or breaks a
BRT system (ITDP 2013). This type of dedicated infrastructure was incompatible
with the paradigm of unrestrained motorization and the idea that a single-occupant
car has the same right to the road as a bus filled with passengers. In the struggle
to ‘stretch-and-transform’ technologies and infrastructures, BRT represented an
alternative socio-technical configuration that conflicted with the aims of car driv-
ers (whose road space was taken away) and the traffic police (whose mindset was
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Figure 9.4 Bangkok BRT bus stuck in traffic in its own lane.

geared to regulate mixed traffic situations). In a situation where old routines of
regulating traffic proved obdurate and where a growing number of middle-class car
drivers wielded considerable power, the struggle for road space and a transition to
infrastructural systems based on a different logic provided a significant challenge.

Conclusion

In this chapter, we have summarized four distinct mobility experiments
in three Asian cities, with an aim to unpack the ways in which niche actors
try to navigate tensions emerging from a mismatch with regime structures.
Experiments compete against complex, multi-dimensional regimes of urban
space, suggesting that navigational strategies occur on various dimensions.
This chapter has demonstrated that navigational strategies are different across
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regime dimensions — that is, whilst experimental actors may follow a fit-and-con-
form strategy in one regime dimension, they may follow a stretch-and-transform
dimension in another, depending on the particularities in each case and how these
are assessed by the actors involved in experimentation. Nevertheless, a pattern
is emerging from the analysis. Stretch-and-transform strategies occurred in the
technology and infrastructure dimension (BRT experiments in both cities) and
cultural significance dimension (e-rickshaws and BRT in Ahmedabad). In the
case of public policy and political power, the strategies found are fit-and-conform
(e-rickshaws and motorcycle taxi-meters) in nature. An explanation could be that
niche actors perceive stretching-and-transforming political power to be too risky,
as suggested by both cases in Bangkok. Whether or not a socially just sustain-
ability transition in India and Thailand is possible without rebalancing political
power, is a question for future research.

Notes

1 Starkey (2000) defines a short distance as 0.5-5.0 km.

2 Estimates in 2002 revealed that there were about 2 million cycle rickshaws on Indian
roads carrying 6 to 8 billion passenger kilometres per year (Rajvanshi 2002). More
recent estimates suggest that there are about 10 million cycle rickshaws in India (SMV
Wheels Pvt. Limited 2011).

3 Drivers of rickshaws are colloquially referred to as ‘rickshaw-pullers’. However, in this
article we use the term drivers.

4 The launch on 2 October was the birth anniversary of Mahatma Gandhi. The inaugura-
tion was hosted by the Minister of Science and Technology, Government of India and the
Chief Minister of New Delhi. The launch was a highly visible affair that demonstrated
the political commitment and involvement of these national institutions.

5 CMVR is the legal and regulatory framework that guides issues such as driving licences,
motor vehicle registration, and traffic control in India.

6 The CMVR, administered by the national and sub-national governments, is more or

less uniform across the country. However, individual municipal authorities have specific

regulations that are outside the CMVR.

Today, fares are informally standardized or determined through haggling.

The process involved citing examples of cities like Curitiba, Sao Paulo, and Beijing

where BRT systems have been successful.

9 Over the last 15 years, Bangkok also developed two fast, efficient urban rail systems to
cater to a privileged audience and ‘splinter’ the infrastructural city (Graham and Marvin
2001). In terms of the number of trips, bus-based modes (36 per cent) are far more preva-
lent then urban rail (4 per cent) in Bangkok (IBP 2013).

>
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10 Urban science networks and local
economy

The case of Newcastle upon Tyne

Gareth Powells and Lynsay Blake

Introduction

In this chapter, we examine the role of city science projects in post-industrial urban
economies and the drivers of their co-production. We argue that urban experiments
function as a result of their ability to weave shared visions of urban futures into
which multiple groups and organisations can invest. In developing this argument,
we draw upon research undertaken within and around Newcastle upon Tyne in the
United Kingdom. Newcastle is England’s most northerly city, positioned on the
north bank of the River Tyne and nine miles west from the North Sea coast. The
city is in the metropolitan county of Tyne and Wear in the north-east of England.
While the city itself has a population of 280,200, Tyne and Wear has a combined
population of 1,104,800 (Office for National Statistics 2011).

The research undertaken to inform this chapter includes both desk-based studies
of literature and policy documents as well as participatory and qualitative research
with a group of actors in the city involved in a number of urban experiments focused
on sustainability. We refer to this group as the Newcastle Urban Sustainability
Science Network (NUSS Network). We first discuss the way that contemporary
research characterises urban science—policy interfaces, and the ways in which
experiments feature in these relationships. We then draw on the research materials
to develop an account of Newcastle’s science network to examine the drivers for
urban experiments.

Urban science and sustainable urban development

Newcastle is a famously compact city in which a large indoor shopping mall
and premier league football stadium located in the city centre form part of a (in)
famous cultural economy of retail, sport and partying (Vall 2001; Chatterton and
Hollands 2002; Gratton and Henry 2002; Shaw 2015). However, the city also
has a history of creating space for science in the heart of the urban landscape
and in the local economy. In 1963, an education precinct was formed in which
the newly independent Newcastle University was allocated space alongside
what was the Polytechnic College (now the University of Northumbria) on the
realisation that there were economic benefits associated with having a thriving
university placed within the city. This was thought to be both in terms of the
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‘food and books’ that would be sold but also in terms of promoting the city’s
position in knowledge and innovation economies. The City Council leader of
the time, T. Dan Smith, noted that an urban university would be a ‘tremendous
source of industrial attraction to the city and region’ (quoted in Goddard 2014: 3).
The city continues to make new spaces for science not only because of the
value attributed to the knowledge outputs of co-produced urban science but also
because the relationship between ‘town and gown’ is recognised as an important
dynamic in the urban economy.

Authors like Whitehead (2015) and Marvin and Hodson (2014) have explored
the political economy of sustainable urban development, arguing that opportuni-
ties as well as tensions ‘derive from the role of cities as hubs of economic devel-
opment and environmental management’ (Whitehead 2015: 196). However, the
role of universities is explored infrequently. As sustainable urban development
becomes more a matter of local, place-based experimentation than the planned
roll-out of national plans (Bulkeley 2013), the connections between sustainability,
science spaces and the urban economy are beginning to attract the attention of
scholars building on early work on the economic geography of technopoles and
science-parks (Benko 2000) as important features of regional innovation systems.
More recently, Coenen and others have made clear that universities are increas-
ingly being expected to participate in more ‘mode-2’ (problem-based) knowledge
creation. As a result, they are being encouraged to be more entrepreneurial, to
‘contribute directly to a more dynamic development of the business sector — in
addition to the traditional roles of teaching and research’ (Coenen 2007: 806).

This change in the position of the university in the city and the insertion
of scientific methods into the practices of urban governance have now been
nationally institutionalised in the UK. The national government created a new
ministerial post in July 2015: Minister for Universities, Science and Cities,
with Greg Clarke MP, formerly Minister for Cities, being the first individual
appointed to this position. By merging the Universities and Cities portfolios
into a single post, the UK government has explicitly placed local economic
growth, smart cities, research and science into a single, integrated set of national
responsibilities. This reflects work already underway to integrate these areas of
policy in several British cities such as Nottingham' and Birmingham,? both of
which have mature science-city spaces and networks that figure prominently
in their universities’ brands and their cities’ economic narratives. In develop-
ing our analysis, we extend Coenen’s argument to suggest that urban science
spaces are one of the principal ways in which universities are entering into
urban economic management and that collaborative environmental sustain-
ability science is a primary focus of such projects. Urban science spaces are a
means of directly inserting cities into global innovation and science networks,
whilst also creating visible, globally connected places in the urban landscape
for the co-performance of science, environmental governance and service
provision. In Newcastle’s case, rather than an out-of-town innovation park or
technopole, a large central site in the city has been dedicated to ‘urban sci-
ences’, contributing to the centrality of Newcastle’s post-industrial economy.
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In our case study of Newcastle upon Tyne, we find that urban science is not
a bilateral endeavour restricted to the municipal authority and the university but
is instead co-performed by a network of urban actors who together constitute
an urban science network. Using the concept of networks to characterise the
policy process as one populated by actors from different organisations working
in loosely and self-organised ways to bring about changes in policy has been a
common feature of work on environmental sustainability over recent decades
(Chilvers and Evans 2009). This has led to the development of a rich body of
research that theorises the relationships between science and policy, with writ-
ers like Marsh and Rhodes (1992) and Hajer and Wagenaar (2003) describing
the reconfiguration of the roles, responsibilities and capacities of state institu-
tions that has resulted in a smaller role for the state and a larger role for non-
state actors in governing processes. This can be summarised as a shift from
government (by state institutions) to governance, and represents a widening of
participation in governing processes (Rhodes 2007) through which universi-
ties have been recognised to have important roles to play in policy processes.
In the following sections, we develop an analysis of the spaces and forms that
this involvement takes. Although these writers among others, have established
that the university has entered into the political sphere and the policy process,
the reverse has been shown to be equally evident: that scientific processes are
political and that any delineation between these domains is both artificially pro-
duced and always in need of re-establishment (Jasanoff 1987). The dynamics
between science and urban political processes at the city scale have led to the
emergence of collaborative, co-produced mode-2 science as a basis for newly
reconfigured urban science—policy relationships; one that in many ways seeks
to enable new forms of policy-making based on experimental processes rather
than hard evidence.

We use the definition of ‘experiments’ as outlined by Trencher and col-
leagues (2014), who describe them as planned initiatives that take a combined
social and technical approach. Here, it is assumed that no individual participant
within the network possesses the knowledge, resources, or ability to single-
handedly bring about socio-technical change. Therefore, the strength of the
network is in the potential for mobilisation of ‘knowledge, capabilities and
resources between partners’ (Trencher et al. 2014: 154). In such experiments,
the network provides actors with the opportunity to frame and address issues of
local and regional importance but which are applicable to wider society and as a
result are able to attract both international interest and connect actors to global
knowledge economies.

Newcastle, sustainability and the urban sustainability
science network

Newcastle upon Tyne has a rich history of innovation relating to science, engineer-
ing and energy systems in particular, with historic figures such as Joseph Swan
(inventor of electric lighting), William Armstrong (engineer, industrialist and the
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first scientist to join the House of Lords) and George Stephenson (inventor of the
steam locomotive and first inter-city rail line) featuring heavily in the narrative of
the city. Interesting to note, however, is that each of these figures is remembered
for both his scientific and his industrial accomplishments; each brought academic
prestige, as well as economic rewards to the city and wider region. The actions
of these innovators, amongst others within the north of England, gave the region
its historic reputation as ‘The Northern Powerhouse’ in the nineteenth and early
twentieth centuries. This definition has re-emerged in twenty-first century politics
in the form of a regionally interconnected ‘Northern Powerhouse’, with science,
innovation and cities figuring centrally in contemporary discourses about the
future of post-industrial northern economies in which city-level state institutions
are positioned to gain more devolved powers from Westminster (Osbourne 2014).

Despite the fact that in recent years the energy systems innovation landscape
within Newcastle has undergone significant change and consolidation, the city
continues to project an image of itself as a place which attracts large inter-
national applied energy science investors who have developed and expanded
their interests within the north of England, as well as a myriad of spin-outs,
SMEs and micro-businesses (Adonis ef al. 2015). This was recognised and
formalised in 2004 when Newcastle was identified as one of six UK ‘Science
Cities’, which led to the inception of the Newcastle Science City Partnership,
a special purpose vehicle to provide cross-city support between private and
public sectors, supporting investment in the city’s key science sites including
the Centre for Life (a life sciences lab and public engagement centre located
adjacent to the city’s central train station) and most recently Science Central,
a new urban quarter that integrates the university into the general fabric of
the city. This is in contrast to most science parks that are located on the urban
periphery of host cities.

In this context, the city has embraced local, co-created science to work
with urban partners to produce outputs of mutual value, including both deliv-
ery and measurement of impact of its action plan. This has been far from a
smooth, linear process but, over a period of several years, a group of actors
have constituted a flexible and evolving network that has initiated a num-
ber of experiments. Members of the Newcastle Urban Sustainability Science
Network (NUSS Network) are presented in Figure 10.1. They include local
actors such as Newcastle City Council, Newcastle University, Northern Gas
Networks, Northern Power Grid, Your Homes Newcastle, Northumbrian
Water, Newcastle Science City and National Energy Action, as well as more
remote partners positioned in national and international networks, such as
large multinationals (e.g. Siemens) and SMEs (e.g. Agility Eco). In the fol-
lowing sections, we argue that the participants in the NUSS Network see
membership as being both self-serving and driven by a desire for sustainable
urban change.? The relationships and paths of exchange in the NUSS Network
are varied, based on formal and informal arrangements, and are dependent on
the resources and capabilities of the partner organisations involved and the
identified needs of these organisations.
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Figure 10.1 Members of the Newcastle Urban Sustainability Science Network.

Three NUSS Network projects

We now introduce three key projects of co-production of the NUSS Network.
Each project is distinctive in many ways and they resist categorisation as ‘types’
of experiments, projects, initiatives or otherwise. However, their common link is
the central role played by members of the NUSS Network in collectively pursuing
opportunities as a group of urban partners.

Project 1: Science Central

Newecastle’s most high profile and distinctive experimentation initiative is
Science Central, a major 24-acre urban development situated on a brownfield site
in the centre of Newcastle. The shared vision for this development is to provide
a demarcated, mixed-use space in the city — a new kind of learning precinct, to
use T. Dan Smith’s language — in which the public sector, academia, industry and
communities can co-locate, live and work. This is seen as a flagship asset to host
a range of possible urban science experiments with an emphasis on sustainability,
innovation and social renewal, guided by the core objectives of the university (to
be a civic university) and the city (to be a working city). Science Central is explic-
itly aimed to attract inward investment to the city as can be seen in the investor
events accompanying each phase of its launch and in its stated goal to ‘support
a thriving community, rewarding jobs and ground breaking scientific advances’
(Newcastle Science City Partnership 2015).
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The first building on site, funded through the European Union’s Regional
Development Fund and Newcastle City Council, provides contemporary office
space for firms working on a range of future city challenges including energy,
transport, big data and cloud computing. This space is designed to be an iconic
building for urban sustainability in Newecastle, featuring a living wall, bee
hotels, planted sedum roofs, rainwater harvesting and a series of adjoining
public squares.

The second building to be established on site, the Urban Sciences Building
(USB), is designed as a multi-purpose facility that includes laboratory functions
such as the Urban Observatory and Decision Theatre. The Urban Observatory
will collect diverse datasets from across the city that can then be integrated across
varying spatial and temporal scales. This real-time data will allow the city to
be analysed and explored in order to improve the understanding of interactions
between the city’s energy, water, transport, waste and digital control systems,
thereby providing new insights into how cities operate and behave as dynamic
highly complex, socio-technical systems. The Decision Theatre will provide a
space where urban systems (including but not limited to data from the Urban
Observatory) can be analysed by stakeholders including utility companies, emer-
gency services, local authorities, the general public and government bodies. The
aim is to facilitate public engagement around urban sustainability and encourage
multi-stakeholder groups to explore and debate in an immersive, data-rich space.

Project 2: Energy Technologies Institute — Smart Systems and
Heat Demonstrators (ETI-SSH)

In this project, the NUSS Network is part of an urban experiment in which the
ETI-SSH programme (to be incorporated within the new UK Energy Systems
Catapult) will work across three competitively selected demonstrator local
authorities (Newcastle, Manchester and Bridgend) to explore the most economi-
cally, socially and technically viable options for heating homes in the UK in order
to realise policy aims connected with decarbonising domestic energy use by 2050
(Ekins et al. 2013). Combined, these local authority regions will represent the
range of UK-based housing archetypes, with their communities acting as ‘labs’ to
represent the UK’s residential communities.

Initially, data from these local authorities is being incorporated into the
development, testing and validation of the Energy Path Network tool. This tool
is designed to inform the most cost-effective energy transition plan for a specific
area, taking into account multiple factors including building stock, heat demand and
existing utility infrastructures. Local demonstrator projects will then take part in the
experimental process to examine the social, technical and economic efficiency and
efficacy of a number of retrofit technologies across a range of housing types drawing
on the city’s housing stock. This project will use data collected from interventions
conducted ‘out there’ in the urban environment using buildings that represent the
UK’s wider urban population. Facilities such as Science Central’s Decision Theatre
in the USB will be used in collaborative analysis activities.
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Project 3: Sustainability Multi-Storey Communities (SMS)

The members of the NUSS Network have initiated a project focusing on the chal-
lenges, complexity, and multi-stakeholder interdependence of multi-storey com-
munities and how previous approaches to addressing social and environmental
sustainability in high-rise buildings have been constrained. This project brings
together utility providers, local authorities, community organisations and hous-
ing providers to identify positive sustainability opportunities for multi-storey
communities that could arise from differently configured social, technical, regu-
latory and commercial relationships between the existing infrastructures. The
project uses data-capture instruments to record flows into and out of five high-
rise tower blocks in the city and uses ongoing community engagement activities
as part of a participatory qualitative research process running in parallel with the
quantitative data capture. As well as layering lab-like characteristics onto this
already existing and spatially bounded community, the project is explicitly invit-
ing partners into new spaces for co-production in the university. The Business
School’s Living Lab facility exists in parallel with the USB to facilitate detailed
explorations of interlinked problems of water, waste, energy, communications
and housing service innovation. The Living Lab is an additional space for data-
enriched deliberative decision-making housed at the Business School rather that
in Science Central.

Taken together, emerging modes of experimentation in the NUSS Network
are creating modes of experimentation and analysis in at least three spatially
distinct ways. First, there are already existing, bounded spaces which are being
newly instrumented to study particular aspects of urban life (such as clusters of
high-rise buildings). These are places in the city that are being labbed. Second,
there are web-like processes in which the city’s spatially extensive existing and
emerging sensor networks (traffic, energy use, air quality, rainfall, and so on)
are being tapped-into and their data sent to nodes like the Urban Observatory
in the USB building. Here, the city’s existing sensory instruments are being
webbed. Last, there are spaces of engagement, discussion and experimental
play, in which members of the network can meet to interact with data and visu-
alisations through simulations scenarios, forecasts, and virtual interventions in
spaces like the Living Lab and the Decision Theatre, which are meeting rooms
augmented by data, dashboards and visualisations. Here actors in the city are
being engaged.

Having set out these processes through which elements of the city are labbed,
webbed and engaged, we now turn to qualitative data created in a participatory
project with members of the NUSS Network to examine in more detail the drivers
for involvement in these initiatives.

Drivers of urban science: analysis of stakeholder data

Representatives of major groups of actors within the NUSS Network were asked
about their motivations and drivers for involvement in the network and the extent
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to which the aforementioned projects have the potential to lead to the realisation
of radical social and environmental change. Common motivations and drivers for
involvement in urban experiments were shared across the network and related to
achieving organisational objectives, increasing access to current and future fund-
ing streams, as well as research opportunities.

Research opportunity

Academic partners reported a strong link to organisational objectives that also
matched their own personal commitments to a style of scientific practice. They
felt that membership of the network was key in addressing Newcastle University’s
actions in being a ‘civic university’ (one of the key aspects of the institution’s pro-
jected identity) and that this was also key to, ‘providing a route to changing the
environment and lives of the people in Newecastle city’. This aligned closely with
the perspective of public sector partners who felt that the network allowed explo-
ration of societal issues from multiple viewpoints. One member of the network
explained that involvement in the NUSS Network was important to him because
it meant that ‘complex problems can be understood from different aspects and the
proposed solutions are not only applicable technically, but also remain relevant
and sympathetic to the existing history and heritage of the place’.

Organisational and commercial objectives

Urban experiments were also viewed by respondents as a means of meeting core
organisational objectives and these are often closely linked with the development of
future strategy. These statements were clearly expressed as forward-looking, aspira-
tional stances that were shaped by the nature of the organisation and by the commit-
ments it has made or the responsibilities it has to comply with obligations made by
relevant statutory bodies (such as carbon emission reduction targets). For example,
a representative of Newcastle City Council stated that these networks represent a
unique opportunity to ‘serve the key priorities of the city namely being a work-
ing city, providing decent neighbourhoods, tackling inequalities, and being a fit-
for-purpose council’, whilst simultaneously addressing wider interconnected chal-
lenges/wicked problems of ‘climate change, fuel poverty, economic development
and growth’. In similar alignment with organisational goals, a representative of a
social-housing provider stated that the purpose of engaging in this process was to
‘maximise the quality of service delivered to our customers’ and to formulate future
‘best practice’ to position themselves in a leadership position within the UK social-
housing sphere. This was similar to the views of utilities companies and commercial
partners who stated that the project allows them to ‘develop a better understanding
of expectations around energy usage now and into the future to help inform future
strategy and plans’. They went on to say that participation in urban experiments was
initiated and sustained by ‘largely commercial’ drivers. Non-monopoly firms (those
not holding licensed regional monopolies for operation of network infrastructure)
added that projects in the NUSS Network helped establish their position as ‘thought
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leaders in areas like this and differentiates us from other players in the market’ and
helps them ‘meet other potential clients’.

The NUSS Network was thought to enable access to funding and finance in sev-
eral ways. This was often expressed in terms of utilising the network partnerships to
collaboratively access national and international funding streams. One way in which
this worked was to enable members to access research funding available exclusively
to collaborative networks or as a way to create an indirect link to a funder that would
otherwise be inaccessible to some members of the network. A second way in which
the network was reported to be financially advantageous was by making it possible to
coordinate or match funding streams by co-investing in an initiative to realise syner-
gistic but separate returns (by co-funding a retrofit, for example). Additionally, third-
sector organisations stated that these relationships allowed ‘diversification of income
streams’ by matching the ‘skillset of our own research team’ with those of partners in
order to participate in projects that would otherwise be outside their scope. This was
articulated further by Newcastle City Council who made it explicitly clear that the
post-2008 era of austerity has made partnerships of this kind even more financially
important; ‘collaboration is key for Newcastle City Council as internal resources are
becoming restricted due to significant budgetary cuts and austerity’ and therefore
they see it as increasingly important to work with key network partners ‘to attract
investment and revenue funding into the city’.

This confirms that in the post-industrial, post-austerity context, for Newcastle
to be what it wants to be — a working city — collaborative investment in science
and innovation is seen as important not only because of the imagined sustainabil-
ity benefits to be derived from the content of the experiments but also because of
the economic rewards thought to come from improving Newcastle’s position in
global science economies.

Urban optimisation

The respondents also noted that the NUSS Network provides the city’s key actors
with an opportunity to establish a core set of aims and objectives for sustainable
urban development (albeit ones with experimentation and trial-and-error built-in)
that are based on local actor needs. Without a network which persists from fund-
ing round to funding round and from national government to national government,
the city would have to adopt a more reactive stance and revise its objectives in
response to the priorities of other (usually national) bodies. Through the NUSS
Network the city can develop a clearer sense of its own priorities that can adapt to
rather than be continually re-born in response to each opportunity. Furthermore,
the continuity and cross-sector nature of the network was felt to help guard against
the threat of sub-optimal outcomes. As one respondent states:

If experiments and learning are carried out on a project-by-project basis,
there is a risk that the overall urban system becomes sub-optimal as it is the
aggregation of a number of locally optimal projects where interactions have
not been fully considered.
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Some network members felt that the network itself helped guard against this,
others acknowledged that sub-optimality is difficult to rule out. A more critical
interpretation suggests that both of these perspectives share a fundamental belief
in the possibility of an optimal solution that can overcome all sub-optimalities
through better, bigger, more multi-dimensional data and new forms of analysis.
This is evident only in the sub-text of the research we have conducted but, none-
theless, there was a definite shared belief that co-produced urban science would
yield solutions that have been thus far inaccessible through conventional working
practices. As a respondent argued:

Delivering sustainable, real and radical social and environmental change is
a very difficult thing to achieve. However, only by working in partnership
with a broad range of forward-thinking stakeholders can the complexity of an
issue(s) be understood and therefore appropriate solutions be identified and
implemented.

However, the respondents recognised that urban science and experimentation
is challenging. There was general recognition that these projects are intellectually
stimulating. A respondent noted, ‘close examination of these communities could
provide lessons that could be transferred to similar projects and more importantly
scaled up to district or city level’. However, some partners expressed uncertainty
about the issue of inference and extrapolation form the urban ‘case’ to a wider
population. Another respondent asked:

How can you make a project that solves a specific problem in the short term
in Newcastle lead to an impact case study, top quartile journal papers and
international reputation? This is something that all academics who do applied
research grapple with.

Discussion

In the NUSS Network, and Science Central in particular, we can see the politics
of urban science in Newcastle being re-awakened through the re-establishment
of the ‘town-and-gown’ partnership at the heart of attempts to govern the city’s
sustainable urban development. However, this is not a bilateral ‘special rela-
tionship’ but rather a network that pulls in a range of actors involved in the
governance of the city’s post-industrial economy and its infrastructure founded
on the shared assumption that to create spaces for science is to create spaces for
high value employment, inward investment and income opportunities as well
as ‘learning’. The imagined future of the city as a prosperous science ‘centre’
is encapsulated in a statement of Science Central’s vision and purpose which
confirms that the impetus to make Newcastle a science city once again is not
simply a top-down designation but a locally driven commitment:
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Combining cutting-edge architecture with new public spaces, world-
renowned scientific expertise and leading-edge companies, it will be an
innovation hub where investors, businesses, entrepreneurs, students, scien-
tists and citizens collaborate to plan and develop solutions for tomorrow’s
cities. It will be used as a living laboratory where solutions can be tested,
demonstrated and commercialised, creating a lasting legacy of science and
innovation for the North East.

(Newcastle Science City Partnership 2015)

This potent cocktail of iconic architecture, low rent (by national stand-
ards), and urban identity formation, underwritten by an appeal to ‘science’
and the laboratory, make for a compelling case; one which is being made
to mobile capital and businesses as well as scientists and other members
of the creative class (Florida 2005). Through Science Central and other
projects initiated by the NUSS Network, the city challenges current read-
ings of experimental governance. Far from being only a feature of envi-
ronmental governance as it is most often understood (Hoffmann 2011), the
case of Newcastle indicates that experimental governance is also a practice
at the heart of post-crisis urban development and economic management.
By braiding environmental management commitments together with urban
development imperatives, the cultural capital of science, the laboratory and
the scientific method, city networks such as the NUSS Network are able to
form new powerful coalitions capable of realising ambitious imagined urban
spaces. While we have highlighted Newcastle’s history of compressing its
cultural and knowledge economies into a compact city centre, locating Sci-
ence Central alongside the football stadium, shopping mall, museums, pubs,
hotels and Newcastle University’s Business School confirms that the vari-
ous spatialities of urban labs in Newcastle are intended to be an integrated
part of the post-industrial urban economy rather than an array of observation
towers from which to study it.

Underpinning the work of the NUSS Network, however, is the assumption
that complex sustainability issues can be addressed at local to regional levels by
collaboration and experimentation and that this can potentially be replicated at a
wider scale. While the NUSS Network, among others, is attempting to achieve
this through an inclusive process involving co-design and co-production, its ulti-
mate consequences are uncertain. At present, there have been few studies to criti-
cally evaluate the effectiveness of urban experiments, science spaces and living
labs in bringing about the kinds of radical change required to address the scale and
breadth of sustainability challenges of our times (Mauser et al. 2013). Whether
the best practice of participatory urban science will be good enough remains to be
seen. What is clear however is that the city is being positioned by academics and
the state as both the main subject and object of experimentation as well as a major
engine of economic performance and governance.
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Notes

1 Nottingham’s science-city network can be found at http://science-city.co.uk/.

2 Birmingham’s science-city network can be found at http://www.birminghamsciencecity.
co.uk/.

3 This chapter focuses on energy related aspects of the NUSS network but the reach of the
network is wider and involves projects which span social and technical perspectives on
the interconnected sustainability challenges of integrated infrastructure systems, resource
production, consumption and waste (including water, transport, energy, food and earth
systems engineering).
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11 Grassroots experimentation

Alternative learning and innovation in the
Prinzessinnengarten, Berlin

Jana Wendler

Introduction

Cities, it seems, have gone experimental: the term ‘experiment’ is ubiquitous,
describing various kinds of artistic interventions, pioneer projects, model build-
ings or research collaborations. It also expresses a wider conceptual approach
towards urban change that is visible in urban discussion and policy-making. At
times, this experimental label refers to the uniqueness of the projects in question,
or to their drive towards a radical reassessment of existing urban formations. In
other cases, it denotes an open or iterative approach that focuses as much on the
process as the outcome of the intervention. What unites these initiatives is their
concern with the future of urban living combined with a commitment to direct
practical action: not only proposing or envisioning an idea, but implementing it
within the lived city. Such ‘everyday utopias’, as Cooper (2014: 2) calls them,
‘work by creating the change they wish to encounter’ as they ‘perform regular
daily life ... in a radically different fashion’. Examples range from temporary
camps exploring creative sustainability (ExperimentDays 2014) to long-term eco-
squats and autonomous areas (Christiania 2004; Can Masdeu 2014) that consider
themselves as labs and test sites for alternative urbanism.'

Experiments have already attracted significant attention in the urban context
as strategic interventions and governance tools. Applied to issues such as climate
change and social inequality, particularly in areas like infrastructure, transport and
energy, they provide a distinctive governance approach amongst local govern-
ments, the private sector and civil society (Castan Broto and Bulkeley 2013). They
are seen as both locally useful and more widely visible, responding to particular
real-world problems but also acting as signposts or blueprints through which inno-
vative policy ideas may be shared (Evans and Karvonen 2011). These discussions
tend to centre on experiments that are deliberately designed, with a distinct mode
of knowledge co-production and applied innovation focused on a specific problem.

Yet alongside an emerging view of experiments as more open-ended, hetero-
geneous, socio-material assemblages of learning, this instrumental perspective
appears somewhat restrictive. There is a diversity in urban experiments that is not
captured here. This includes experiments that emerge organically from existing
interventions and projects: experiments that are not designed but which acquire
their experimental qualities over time, and which serve as more open sources of
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urban learning. Many of them also foster distinctly critical angles that challenge
mainstream urbanisation and propose more radical visions of the future. Paying
attention to these critical, emergent, or what I propose to call ‘alternative experi-
ments’ not only expands our conceptual understanding of the term but also under-
lines different ways in which experimentation may foster urban change.

This chapter makes a case for regarding emergent and critical alternative exper-
iments as distinctly valuable urban interventions. To do so, it charts the experi-
mental dynamics and wider urban role of one project, the Prinzessinnengarten in
Berlin. As well as being an active community garden, the Prinzessinnengarten has
earned a wider reputation as an alternative, unusual and experimental space that
speaks to a range of urban issues. By exploring a number of its daily practices and
ongoing projects, I will show the formation of the garden’s experimentality and its
resulting relevance as both an alternative space of learning and an emergent mate-
rial intervention in urban policy discussion. This example highlights the intriguing
and fruitful intersection of urban alternatives and experimentation, which opens up
more diverse pathways of experimental learning and innovation. Following these
pathways allows for a much greater diversity of ideas and approaches to become
visible in urban discourses, going beyond managerial conceptions of urban change
towards self-organised and more radical possibilities.

Experiments and the need for urban learning

How cities learn is a fundamental question for debates around urban change, one
that is explored in the work on policy mobility and circulation (see McCann and
Ward 2011; Peck 2011) and urban learning assemblages (McFarlane 2011). These
studies highlight the diverse elements involved in urban policy-making, tracing in
particular the emergence and adaptation of new ideas. A key dimension here are
the ‘mobilities-and-mutations’ (Peck 2011: 1) of policy-making: urban learning
is not restricted to fixed pathways of transfer and diffusion, but involves complex
interactions of movements and adaptation that draw on both local dynamics and
wider networks. McFarlane (2011) identifies three aspects here. One is trans-
lation, which refers to the relations and distributions through which learning is
produced. While there is a focus on displacement and change, or how knowledge
moves, translation describes this movement as always contingent and locally pro-
duced. This requires a second dimension, the coordination of the different spaces
and actors involved in this process. Rather than following existing channels, urban
learning means finding ways of dealing with the complexity and uncertainty of
the urban realm through a ‘process of socio-material adaptation’ (ibid.: 19). The
socio-material marker here emphasises the intricate relationship between the
social world and its material manifestations — of the built environment or urban
infrastructures for example. Urban policy learning invariably plays out across
both. Third, underneath these processes of translation and coordination, learning
is fundamentally /ived in the urban context. McFarlane describes this through the
notion of dwelling, of inhabiting the world with an emphasis on the body. We
learn to live and negotiate the city through everyday practices and sense-making,
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which both contribute to and challenge other forms of urban knowledge. Urban
learning, therefore, emerges as an assemblage of the local and global, the social
and material that is inherently performative. It is not the outcome of a ready-made
system but continually produced in response to wider urban conditions.

Experimentation fits into this performative, socio-material approach as one
possible avenue of urban learning. In its scientific origins, an experiment is
described as a practice of knowledge creation that intervenes in an existing sys-
tem, a specific set-up that generates new knowledge and which enables ‘the
systematic production of novelty’ (Pickstone 2000: 13). But rather than the sug-
gested objective and controlled procedure, experimentation in more recent dis-
cussions has been highlighted as a contingent and messy socio-material practice
that transcends narrow definitions of spaces, actors and protocols. The experi-
mental laboratory now ‘overspills its traditional constitution, inhabiting diverse
informational, technological and political environments, changing the nature of
experimental sites and experimental subjects’ (Davies 2010: 667). This extension
brings a variety of potential spaces and stakeholders into experimental efforts,
including the lived in places of the city and the diverse actors that navigate daily
urban life. It emphasises the role of place in knowledge-making and recognises
that knowledge practices are fundamentally situated and emplaced, drawing on
a variety of place-features to substantiate knowledge claims and learning. This
allows experimentation to be conducted in various, often mundane spaces — from
flood defences to people’s homes (Marres 2009; Lane et al. 2010).

Such openings further ‘demand new kinds of responsibility and responsiveness
from scientists, politicians, artists and social scientists, as well as citizens’ (Davies
2010: 668) — it reframes the actors of experimentation. Citizen science, for exam-
ple, enlists people not trained as scientists in the production of knowledge in
real-life contexts (Irwin 1995), while local conservationists and politicians are
engaged in forms of experimental learning through ecological restoration pro-
jects (Gross 2010; Lane ef al. 2010). This also includes recognition of non-human
actors in experiments, not only as subjects of testing but active agents within the
experimental assemblage (Hinchliffe e a/. 2005). Experiments need to be nego-
tiated within this assemblage in an ongoing cycle of observation and practical
intervention (Gross 2010), emphasising the primary role of daily practices within
its knowledge creation.

This extended view on experimentation has been applied to the urban sphere in
the context of sustainability transitions, in the form of, for example, strategic niche
management (Hoogma et al. 2002), climate change experiments (Bulkeley and
Castan Broto 2013; Castan Broto and Bulkeley 2013) and urban labs (Evans and
Karvonen 2011;, Karvonen and van Heur 2014). The logic of these experiments
owes much to the transition and systems innovation approach and its interest in
bounded socio-technical experiments (BSTEs). BSTEs are defined as ‘an attempt
to introduce new technology or service on a scale bounded in space and time’
(Brown et al. 2003: 292), clearly delineated interventions that are set apart from
mainstream dynamics by specific institutional arrangements. As such, they form
a particular kind of niche from which innovation may diffuse into the mainstream
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regime but which also fosters different levels of learning of both a lower-order
technical and higher-order social kind. While the former refers to finding solu-
tions to specific problems, the latter emphasises the coming together of different
groups to work on shared problem definitions and approaches, rather than their
local details (Brown et al. 2003). Consequently, these experiments are described
as both ‘useful” and ‘visible’ (Evans and Karvonen 2011: 126). They are ‘purpo-
sive interventions in which there is a more or less explicit attempt to innovate,
learn or gain experience’ (Bulkeley and Castan Broto 2013: 363), responding to
local issues, while being public-facing and designed to attract wider attention. As
such, they offer ‘a material focus for certain actors to ascribe visions of alternative
futures that are also globally recognized’ (Karvonen and van Heur 2014: 386). This
gives these experiments an important strategic role within urban governance and
knowledge-making.

Grassroots initiatives and alternative experiments

Despite this relevance, the strategic character of these experiments and their
widespread embeddedness in existing governing or market structures raises the
question of whether they are able to substantively challenge and alter existing
patterns of urban learning and policy-making. As Gibson-Graham (2008) has
argued, particular social or economic structures tend to become dominant not
because of any intrinsic features but because of the way they are discursively
enacted. Alternatives, similarly, can remain marginal because of a lack of atten-
tion. This too applies to urban learning. When implemented within the existing
frameworks of urban policy-making, experiments are likely to replicate a number
of mostly neoliberal assumptions and structures that are rarely acknowledged.
They are filtered through and shaped by existing administrative systems, institu-
tional priorities and underlying values, which impacts on both the kinds of experi-
ments that are implemented, and the way they are enacted and evaluated. Existing
dominant systems and pathways are perpetuated, obscuring other possibilities.
What is needed, therefore, is a critical approach to urban learning, one which not
only improves established paths of knowledge generation but which ‘involves
questioning and antagonizing existing urban knowledges and formulations, and
learning alternative formulations’ (McFarlane 2011: 153). Beyond describing the
substantive directions of new imaginaries and practices this entails the ‘methodo-
political task’ of identifying ‘where they might come from, and how that learning
should take place’ (ibid.: 154).

The challenge then is to consider a wider range of experimental urban efforts.
In their analysis, Bulkeley and Castan Broto (2013: 373) point to ‘forms of grass-
roots experiments [that] co-exist in the city alongside these strategic interven-
tions, raising questions concerning the ability of otherwise marginal actors to use
experiments as a means of advancing an alternative politics of climate change’.
Yet these more marginal forms of experimentation have received relatively scant
attention so far. As Seyfang and Smith (2007) note in their work on grassroots
innovations, community action is a ‘neglected, but potentially important, site of
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innovative activity’, with examples spanning local currencies, community energy
generation and low-impact housing developments (see, for example, Pickerill and
Maxey 2009). It is necessary therefore to consider the experimental dimension of
such grassroots efforts in more detail.

Like more mainstream innovation niches, they may act as seedbeds for future
diffusion, but there are two key aspects of grassroots innovations that distinguish
them from purposive experimental interventions (see Seyfang and Smith 2007).
First, their operation is open-ended; it emerges organically from ongoing efforts
and problem negotiations around existing local social or environmental needs.
Second, they show an explicit commitment to alternative values, which allows
them to challenge existing formations of learning and production. Here, grass-
roots innovations intersect with the long history of insurgent, do-it-yourself and
guerrilla interventions in the urban sphere, which practise critique through direct
intervention and alternative patterns of everyday life. They not only seek to ques-
tion and disrupt dominant structures, but also to build and test alternative options,
often driven by underlying currents of decommodification and the celebration of
difference (Iveson 2013). Such alternatives are not automatically experimental in
the knowledge-creation sense of the term, and their wider policy-making role is
not pre-defined. However, as they actively emphasise their contribution to learn-
ing amongst a variety of actors, these grassroots experiments hold much promise
for urban change. To understand how particular alternatives come to be urban
experiments, it is necessary to tease out the distinctive dynamics and rhythms of
their practices and emplacements. The rest of this chapter does this for one nota-
ble alternative experiment, the Prinzessinnengarten in Berlin.

More than a garden

The Prinzessinnengarten is an urban garden in the Kreuzberg quarter of Berlin that
has come to local and international prominence for its novel take on community
gardening and its relevance for urban planning questions. The project began in
2009, when the local initiators leased the previously unused, 6,000 square metre
brownfield site on a temporary contract from the city of Berlin. Their aim was to
set up an urban agriculture project inspired by the agricultura urbana movement
in Cuba. But where the Cuban model made use of available community structures
to counter a lack of availability of fresh produce, the Berlin version sought to
address different issues: a lack of awareness around food production and urban
biodiversity, but also a notable lack of local community engagement. Unusually,
the garden was set up as a social enterprise, with the view to also challenge estab-
lished models of community project funding and to create alternative modes of
income generation. Since its inception, it has grown steadily in terms of cultivated
space, activities and participants, with a core group of 20 to 30 people now work-
ing in the garden, as well as over 1,000 volunteers and many more visitors per
year (Nomadisch Griin 2015).

It is certainly an unusual and diverse place. A great variety of vegetables,
herbs and medicinal plants grow in colourful plastic boxes raised off the ground.
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A small café occupies the central part, shaded by a group of black locust trees
that are the remnants of the previous abandonment. Other projects sit in between:
an old shipping container houses a bicycle workshop, there are beehives and a
small shop sells seeds and plants (see Figure 11.1). At times, the garden is a quiet
space with only a few people watering or weeding the plants, but it turns into a
bustling hub of activity during the upcycling workshops or bee-keeping courses.
In fact it is more than a garden; in the words of the garden volunteers:

After a while you understand that it is so much more [than a garden]. In a
way, it is a platform to do things. You can come and just do a sewing work-
shop, or build a clay oven, or do a bit of gardening. But also, the more you
understand this place, the more you see that you can implement all kinds of
things here, that you can create things.

(Martina, interview June 2012)

The garden acts as an open space for ideas and projects that are connected
to the idea of growing but go beyond its immediate expectations. It connects
an emphasis on community work with economic considerations and an edu-
cational aim around alternative and sustainable urban living, and it does so
through individual projects and ongoing activities that follow a distinctive set
of alternative values. It therefore emerges as an intriguing space of grassroots
experimentation from its basic thinking and ongoing practices, which will be
explored further below.

Figure 11.1 The Prinzessinnengarten in Berlin.
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Free space and the art of improvisation

The experimentality of the garden is shaped by an underlying open approach, or
‘relaxedness’ as Susan and Christina, the initiators of the medicinal plant project,
describe it (interview, June 2012). Few fixed rules and goals existed in the garden at
its outset; the first activities were only loosely framed by themes of health, integration
and biodiversity but mostly followed people’s interests and enthusiasm. More struc-
tures have developed over the years to manage the growing activities, ranging from
the weekly garden group meeting to the priorities created by the demands of hygiene
or accounting. Yet these do not determine the garden: they only provide some of
the stronger relations in an assemblage that remains fundamentally open-ended. The
structures are designed to create ‘free spaces’, pockets of surprise that allow people to
realise projects and ideas, which become experimental openings and which together
shape the garden. These openings are both physical and conceptual. Projects like the
bees and the bicycle workshop struggled to find a place in the city from which to oper-
ate in a non-commercial way until they joined the site. Similarly, the medicinal plant
corner resulted from an open invitation by the garden to implement ideas.

But Susan and Christina saw it as more than a physical location for their herbs.
They also point to the ‘mental free space’ that emerges from an absence of judge-
ment, prerequisites and corporate interest. This looseness is summarised by the
gardeners when they write, ‘The different topics and projects usually enter the
garden spontaneously, attracted by the atmosphere of something unfinished and
improvised’ (Nomadisch Griin 2012: 40). There are perceived and actual open-
ings and connection points that attract ideas, which in conjunction with the
existing structures support and direct the diverse garden efforts. This interplay
of structures and practised openness provides the adaptive framework needed to
make negotiated learning possible in real-world experiments.

These projects themselves are not ready-made either: they are the result of what
one volunteer calls the ‘art of improvisation’ that shapes the garden. This is both
an approach and an aesthetic: a willingness to tinker and explore, to play with
solutions and accept failures, but also a celebration of recycled or unusual materi-
als and the visibility of traces and processes in the final products. Beer crates are
stacked and tied with cable ties to make seats; one of the most-photographed items
is a hanging garden made of milk cartons; and the irrigation system is a DIY con-
struction consisting of old hosepipes and flour tanks that looks a little different for
each planted row, showing its different stages of development. Underlying these
improvised solutions is a set of particular socio-material practices of making that
reflect and apply the garden’s alternative mindset. Central here is an acknowledge-
ment of material value and agency that directs and enables projects. Materials have
a presence in the Prinzessinnengarten; they are stored in a more or less organised
manner in various corners, and they require action, for example when new sources
of recycling become available. They then act as catalysts and drivers of projects:
the irrigation system for example developed from the discovery of cheap recycled
tanks and a donation of old hosepipes that could be used to drip-water the beds.
This valuation of materials also requires different work rhythms, a willingness
to spend time and effort to work with these materials: becoming attuned to their
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capacities, adapting and combining them, reacting to problems that perhaps would
not exist in prefabricated parts.

What is interesting about this process in the garden, and what connects its DIY
approach to a wider experimental role, is that this improvisation is publicly culti-
vated. The garden actively draws attention to these solutions, publishing how-to
instructions on postcards, websites and in the garden book. As well as recycling and
reuse, practicality is a key concern, as gardener Anton (interview, May 2012) states:

You need simple, reproducible and functioning solutions. Ones that don’t cost
much, that anyone can put together ... And if something breaks, the material
needs to be available again. If a box breaks, I can buy a new box anywhere.

Through its commitment to tinkering and improvisation, the garden sets out
a particular material ethic, reminiscent of what Jane Bennett (2001) calls an
enchantment with the material world. Seeing everyday materials as valuable, and
giving them agency within the development of the garden space, the gardeners
cultivate a space ‘where enchantment, at least for some of us some of the time,
seems to hang out’ (ibid.: 169). Here innovative ideas can grow in the city via
open and surprising lines, marking the garden as an alternative urban experiment.

Active engagement and tactility

This celebration of openness and improvisation raises the question of how ordi-
nary city-dwellers may come into contact with these alternative practices and
approaches, and what their bearings might be on wider issues of alternative and
sustainable urban life. The Prinzessinnengarten is based on volunteer participa-
tion, ranging from one-off contributions to regulars who take on particular areas of
responsibility in the garden, with only a few permanent paid roles. This is reiter-
ated in the definition of membership: after half an hour of work anyone is a mem-
ber for the day, with discounts on the café and any produce that is harvested. The
focus on active involvement feeds into what one volunteer called ‘an atmosphere
of activity’: there is little passive presentation, making sense of the garden requires
direct input. Ordering herbal tea from the bar or harvesting produce for example
involves cutting one’s own herbs and vegetables, with some direction from volun-
teers and many puzzled looks from the visitors. Instead of prohibitive signs, people
are actively encouraged to touch the plants and explore the narrow paths.

The backbone of the garden week is the public work days on Thursdays and
Saturdays, during which visitors are invited to join whatever tasks need doing, with-
out prior preparation. This means that within ten minutes of their arrival, visitors
might be shovelling compost, mixing tomato soil or repotting mint seedlings. This
tactile way of getting to know the space is not limited to a fleeting first encounter.
The haptic learning and embodied experience also facilitate a deeper engagement
with the space and its concerns. Volunteer Erik (interview, June 2012) describes his
longer-term connection to the garden like this:

Well, really in first place is that I can stick my hands into the soil. That I
can work with the soil, that I can feel the soil. That’s kind of cleansing and
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healing for me. ... And this is why I’'m suffering in the city. I can’t feel the
soil in the city.

This tactile relationship is reflected in his favourite tasks: making new plant beds
from different soils, working with the compost, and building a clay oven, all of
which are very different from other everyday engagements in the city (Figure 11.2).

Figure 11.2 The clay oven, a product of tactile, embodied, and muddy learning.
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The active and haptic experiences also feed into the garden’s self-image as an
alternative, informal place of learning. Speaking of the construction of the DIY irri-
gation system, volunteer Julia talks about the need to ‘be in the material’ to work out
exactly how the tanks and hosepipes can be put together. Each step required trials
and testing: even if features such as the drip holes immediately make sense, to get
the water flow right one needs to actually drill into the rubber and see the results.
This is an embodied process, which volunteer Lily (interview, June 2012) describes
for the surprisingly difficult task of watering the plastic box beds in the correct way:

I feel that a lot is about tactile knowledge here. This — I have done it, that’s why
I know it. It’s pretty impossible to just come here and work things out through
questions ... Like, the watering I learn by doing it and then Anton comes along
and taps you on the shoulder and says, ‘Hey, don’t water like that, I’ll show
you’. So you have to watch, then you have to go through the process once, or
maybe three times. And then maybe Karl comes and says, ‘But not like that
either ...” [laughs] You have to experience a lot of things through the body.

It is a spontaneous kind of learning that arises through the everyday rhythms
of the garden, one that depends on chance meetings and conversations, on fitting
in with current concerns, and on a willingness to be active and get on with things.
This interplay of social and tactile elements makes the garden what Carolan (2007:
1267) calls a “tactile space’: a learning space with both ‘a participatory component,
which allows individuals to engage in an exchange of knowledge claims through
being embedded in social networks, as well as a lived, non-representational com-
ponent, where individuals physically negotiate their surroundings in an embodied
way’. The key value of such a learning space is that it allows big issues to become
knowable in everyday mundane, small-scale practices through the affective rela-
tions between body and material. The aim is not simply to gain useful skills or
to fully comprehend large-scale problems, but to understand connections and to
ground issues in personal experience. The advertisement for the gardening day on
the garden website indicates this: ‘During [the public gardening days] you can get
your hands dirty with us and learn useful things about ecological vegetable agricul-
ture in the city, heritage varieties, seed saving, composting methods, seasonality,
use and storage etc.” (Nomadisch Griin 2015). The garden’s knowledge creation
is a process of informal, embodied and often ‘chaotic’ (Eva, interview June 2012)
learning that is continuously negotiated amongst all actors, both human and non-
human. It attains its value through its direct application and relevance. This reflects
the adaptive and heterogeneous patterns of knowledge-making that characterise
open, extended real-world experiments.

An alternative urban green space

The dynamics of openness, improvisation, active engagement and tactile learn-
ing mark the Prinzessinnengarten as a unique space in the city, one that is both
alternative and experimental. It cultivates alternative approaches and values in its
practices, from recycling to social entrepreneurship, and it actively facilitates their
testing and sharing in an accessible way. The combination of these practices gives
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the garden a powerful role within the city as an unusual public space that has an
impact on wider urban questions. Although it is operated as a social business with
opening hours and a fence, it fulfils many aspects of an urban green public space.
It is open to everyone, an island within the bustle of the city that provides a space
to relax and de-stress without any prior requirements or the need to consume. But
unlike in parks, there is an invitation here to be active. This fosters social contact
and communication, and a tactile engagement with the environment that is not
possible elsewhere. It creates a unique ‘taskscape’ (Ingold 1993: 158), a distinc-
tive rhythm that is different from and yet fundamentally linked to the wider city:
an urban garden. It is this ambiguity of place that makes the space attractive —
it rejects the stereotype of a back-to-the-land movement (Halfacree 2007), yet
it stands as both a symbolic and practical critical challenge against mainstream
urbanism. The garden becomes ‘a laboratory for socially and ecologically sus-
tainable forms of urban development’ (Clausen 2013: 2), and it attains this role
organically, through its emplacement and its ongoing daily practices. As gardener
Nils (interview, June 2012) explains:

This garden was not created as an architectural, urban planning, city develop-
ment project. But because we are doing a garden in the city, on a brownfield
site that is owned by the city, there is an unintentional political role.

Where other urban experiments are designed with a strategic role in mind,
driven by particular governance objectives, alternative experiments like the
Prinzessinnengarten grow into this role over time. This gives them a greater local
grounding without being static. They gain increasing depth and resilience through
their open dynamics, multiple inputs and improvised approaches. This in turn
enables them to become active in the face of diverse pressures, carving out a space
from which to have an input into ongoing political discussions. These includes
immediate concerns such as negotiating the lease agreements for the space and
the current planning processes around brownfield sites in Berlin (see Initiative
Stadt Neudenken 2011). But it also addresses long-term questions of city plan-
ning in the face of climate, social and demographic change. The garden acts as a
‘showroom for questions’ (Nils, interview June 2012), as a tangible focal point for
discussions, and a lived site of knowledge production.

Here, the garden reflects the promise of an alternative mode of experimenta-
tion, one that is emergent and applies the method of experimental testing with a
critical angle. As Bulkeley and Castan Broto (2013: 367-368) add to their analy-
sis of strategic examples, ‘(r)ather than creating protected spaces through which
innovation can be fostered and system change developed, experiments could pro-
vide grist in the urban mill, creating conflict, sparking controversy, offering the
basis for contested new regimes of practice’. The Prinzessinnengarten is not a
protected space, as the diverse debates around its future show, nor is it a replicable
blueprint. Although many gardens have been inspired by its success, both within
Berlin and beyond, its primary aim is not to spread urban agriculture through sim-
ple diffusion or transfer. Rather, it seeks to raise questions and provide the tools
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with which answers to a variety of questions can be worked out. Given an under-
standing of urban learning as a complex, assembled process that includes a local,
experiential and practised component (McFarlane 2011), alternative experiments
take up a distinct and valuable role in processes of urban change. They provide the
spaces and milieus (Longhurst 2013) where new, innovative practices are shaped,
performed and tested. The resulting formations are then adapted to feed into other
domains of the city, through personal, experiential learning but also through new
inputs into wider policy discussions. The emplacement of these grassroots experi-
ments allows for a more organic emergence of ideas, solutions and responses that
take their starting point from local needs. Alternative experiments offer a different
contribution to processes of urban learning, one that provides a voice to otherwise
marginal actors and ideas, challenging established processes for a more diverse,
and perhaps more hopeful, urban future.

Note

1 The dynamics by which alternative communities in occupied spaces implement their
visions of self-governed, low-impact living, and how they emerge as experiments, is
considered in more detail in my PhD thesis (Wendler 2014).
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12 Living labs

Users, citizens and transitions

Gabriele Schliwa and Kes McCormick

Introduction: from the city as laboratory to living labs

Real-life environments have been used and framed as natural laboratories in
which to study and develop new knowledge and understandings of human behav-
iour since the start of the last century (if not before). A hundred years ago, Park
(1915: 612) developed frameworks for analysing processes of social change
within cities:

The city, in short, shows the good and evil in human nature in excess. It is this
fact, perhaps, more than any other which justifies the view that would make
of the city a laboratory or clinic in which human nature and social processes
may be most conveniently and profitably studied [emphasis added].

Likewise, urban researchers have been studying the phenomenon of urban
experimentation for a long time (Bulkeley and Castan Broto 2013; Karvonen et al.
2014). Over the last decade, the city has been increasingly cast as a laboratory for
the study of sustainable development (Evans and Karvonen 2011). In particular,
an increasing number of institutions call themselves a ‘living lab’, demonstrat-
ing the level of interest in this concept from many different stakeholders, such as
universities, science parks, business and local governments. Living labs have an
appeal as they can suggest rigour and innovation, and in some instances become
almost a model for urban development (Evans and Karvonen 2014).

While it was not the first time the term living lab had been used (see, for exam-
ple, Abowd et al. 2000), a white paper published in the Annual Progress Report
of the Center for User—System Interaction described living labs to be ‘pivotal for
user—system interaction research in the next decade’ (Markopoulos and Rauterberg
2001: 65). Furthermore, the report states the expectations for the concept:

The living lab is a planned infrastructure that will provide an experimen-
tal platform for future home-related technologies. We plan partnerships for
developing the required technologies, and for testing research concepts or
novel products in an ‘ecologically valid’ manner [emphasis added].

Since 2001, the living lab approach has been increasingly tested and applied
in the corporate ICT sector (Folstad 2008). In 2003, William J. Mitchell from the
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Massachusetts Institute of Technology MediaLab, described their PlaceLab as
‘a new kind of scientific instrument — a “microscope” to carefully study people
and their interaction with new technologies in a living environment,” and further
elaborates ‘with the extraordinary pace of technological development, and with
the potential for innovations to dramatically improve people’s lives, it is essen-
tial that researchers better understand how to design systems that people will
want to bring into their homes” (MIT News 2003). Mitchell is often credited to
be the creator of the concept (Eriksson ez al. 2005; Mensink et al. 2010; Almirall
and Wareham 2011; Schuurman et al. 2011; Pallot et al. 2013).

In 2006, the European Network of Living Labs (ENoLL) was founded as the
international federation of benchmarked living labs covering 26 European coun-
tries and 8 additional countries in Africa, North and South America, and Asia
(ENoLL 2013; European Commission 2013a). The sectors in which the ENoLL
community operates can be characterised in several thematic domains, which
in 2011 were represented as: Creative Industries and E-learning (39 per cent);
Ambient Assisted Living, E-Health and Sports (29 per cent); Intelligent Energy,
Smart Grid and Sustainable Building (13 per cent); and Transport, Logistics and
Automotive (9 per cent) (Alcotra Innovation 2011). In its Open Innovation 2.0
Yearbook 2013, the European Commission (2013b) describes living labs as an
emerging innovation platform to bring forward the quadruple helix model of a
so-called Public—Private—People—Partnership (PPPP) where citizens are intended
to have a strong influence on the innovation process.

Leminen ef al. (2012) proposed four types of living labs: utiliser-driven, ena-
bler-driven, provider-driven, and user-driven. The types are defined by the actor
that plays the most dominant role in the initial phase or later acts as the princi-
pal promoter of innovation activities. They differ in terms of activities, structure,
organisation, and coordination. Utilisers are often companies using a living lab
for product—service system development for the private sector, enablers are often
but not exclusively local governments representing the public sector, providers
are mainly research institutions and universities that in most cases host the living
lab and, finally, users are the people involved in the projects represented accord-
ing to the European Commission’s PPPP definition. Major innovation research
funding schemes such as the EU Seventh Framework Programme for Research
(FP7) (2007-2013) as well as the current Horizon 2020 Research and Innovation
programme (2014-2020), which with nearly €80 billion of funding is the biggest
funding scheme ever, explicitly encourage the involvement of end users as well as
living lab innovation research infrastructures in their funding calls (Schliwa 2013;
Voytenko ef al. 2015).

More recent literature and projects have shown that the living lab approach
has been adopted as a tool in urban governance and sustainability research (Evans
and Karvonen 2011, 2014; Konig 2013; McCormick et al. 2013; Nevens et al.
2013; Schneidewind and Scheck 2013). In this context, cities represent an ideal
arena for experimentation and real-world experiments are acknowledged as a
way to generate knowledge about the emergence, development and diffusion of
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system innovation for sustainable urban development (Schneidewind and Scheck
2013; Evans and Karvonen 2014). Hence, the living lab approach used in sustain-
ability research is increasingly linked to a broader territorial perspective to use
places such as city districts and university campuses as arenas for real-life experi-
ments. Living labs that operate on an urban territory in the pursuit of sustainability
goals are increasingly being conceptualised and defined as so-called urban living
labs (Juujérvi and Pesso 2013; Nevens et al. 2013; Schliwa 2013; Wallin 2014;
Voytenko ef al. 2015).

This chapter explores how the living lab approach has been transferred from
the private to the public sector and has emerged as a research infrastructure and
governance tool for urban transitions. It expands on existing living lab typologies
to enable practitioners, policy makers and researchers, as well as citizens engag-
ing with them, to develop current understandings of how living labs in the urban
context are conceived, how they function and ultimately, how they achieve their
desired impacts.

Distinguishing between users and citizens

To date, there is no clear definition of the term ‘living lab’, as the function varies
between different host institutions as well as funding bodies. The rhetoric around
living labs seems to adapt quickly to popular themes. Terms describing their char-
acteristics such as ‘user’, ‘citizen’ or ‘people’ as well as ‘centric’ or ‘driven’ often
appear to be used interchangeably and the lines blur between newly established
categories. For example, ENoLL describes living labs most commonly as ‘user-
driven innovation environments where users and producers co-create innovation in
a trusted, open ecosystem that enables business and societal innovation’ (Eskelinen
et al. 2015: 12). However, their recent publication together with the World Bank
(based on a joint Memorandum of Understanding from 2012) is titled Citizen-
Driven Innovation and in this report, the term ‘citizen” outnumbers the term ‘user’
despite a focus on digital product and service development (World Bank 2012;
Eskelinen et al. 2015).

Since its emergence in academic research, the topic of living labs has become
very diverse, which makes it difficult to analyse cases and challenging to effectively
categorise them (Moor ef al. 2010; Farrall 2012). Nevens et al. (2013) state that
their urban transition lab concept is inspired by the living lab concept and tailored
to urban settings on a local level. As Juujédrvi and Pesso (2013) observe, studies
equivalent to regional living lab activities have previously been framed as regional
innovation networks (Melkas and Harmaakorpi 2008; Kallio ez al. 2010) or par-
ticipatory urban planning (Horelli et al. 2013). Several definitions exist, as shown
in Table 12.1. The examples show how various approaches differ but use related
terminologies to describe the living lab approach in an urban context. As Juujarvi
and Pesso (2013: 23) further explain, ‘an urban living lab can be seen as a special
type of regional innovation network that puts emphasis on residents and their com-
munities as users (i.e. ordinary people who want to solve their real-life problems)’.
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Table 12.1 Definitions for urban living labs

Organisation

Definition

Keywords

Eurbanlab
(Network)

Nevens et al.
(Academia)

JPI Urban Europe
(Funder)

‘An urban living lab is a user-centred,
open innovation ecosystem, operating in a
territorial context, integrating concurrent
research and innovation processes within
a private—public—people partnership.
Urban living labs are breeding grounds
for innovation and play a crucial role in
the process of transitioning towards low
carbon resilient cities.” (Eurbanlab 2012).
‘We consider an Urban Transition Lab
as the locus within a city where (global)
persistent problems are translated to the
specific characteristics of the city and
where multiple transitions interact across
domains, shift scales of operation and
impact multiple domains simultaneously
(e.g. energy, mobility, built environment,
food, ecosystems). It is a hybrid, flexible
and transdisciplinary platform that
provides space and time for learning,
reflection and development of alternative
solutions that are not self-evident in a
regime context.” (Nevens et al. 2013).

‘It is a forum for innovation, applied

to the development of new products,
systems, services, and processes,
employing working methods to integrate
people into the entire development
process as users and co-creators, to
explore, examine, experiment, test and
evaluate new ideas, scenarios, processes,
systems, concepts and creative solutions
in complex and real contexts.” (JPI
Eurban Europe 2012).

User-centred,
open innovation,
territorial context,
PPPP,
transitioning,
low-carbon cities

Locus within a city,
specific,

multiple,

learning,

reflection

Forum for
innovation,
integrate people,
complex real-life
context

Sources: Pallot e al. 2010; Eurbanlab 2012; JPI Urban Europe 2013; Nevens et al. 2013.

This chapter refers to the term ‘living lab’ in two ways: as an approach putting
users at the centre of innovation processes and as an arena for experimentation
(Stahlbrost 2012). Evans and Karvonen (2014) identify three core characteristics
of living labs that are significant for both the approach and the arena interpreta-
tions: (1) they are a geographically and/or institutionally bounded space; (2) they
conduct intentional experiments; and, (3) they display iferative learning. These
characteristics combine to create the foundations for living labs as well as urban

living labs.

The term arena addresses the first core characteristic that living labs are a geo-
graphically (e.g. a building, a university campus or an entire city) or institutionally
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(e.g. involving key actors) bounded space. The term approach includes the second
and third core characteristics. It describes the process of intentional experiments
for socio-technical innovation together with the four stakeholder groups (citizens,
academia, business and the public sector). Iterative learning means that experi-
ments are conducted, monitored, and conducted again with improvements from
the previous round to generate useful knowledge in a real-life setting. These itera-
tive learning loops aim to improve future products and services as well as societal
and technical structures within the urban environment (Stahlbrost and Holst 2013;
Evans and Karvonen 2014).

Our investigation reveals two research streams in the living lab literature.
Research streams describe a series of related papers on one topic that increasingly
deepens the knowledge of the area under investigation. In the ‘optimal’ case, this
development starts with theory papers, continues with qualitative and case study
research, subsequently conducts quantitative research, and finally may lead to
policy papers (Yin 2003; Peng 2010). What all living labs have in common is the
introduction of users as the new key stakeholder in the experimentation process.
User involvement can position the user as the main creator, in the case of lead users
(von Hippel 1986), as co-creators in creative practices such as design thinking
(Brown 2008) or as passive subjects such as market validation exercises. Living
labs are situated in the middle ground of user involvement (Almirall et al. 2012).

This chapter defines human-centric design and innovation as the underlying
default for both living lab research streams, and the suffix ‘driven’ identifies the
host institution. The first research stream describes living labs that mostly target
ICT product—service system development as user-centric living labs (UCLL) with
people in their role as users. The second research stream concerns living labs that
seek sustainable urban transitions. These are therefore defined as citizen-centric
living labs (CCLL) with people in their role as citizens and not necessarily as
users. While it is not feasible to draw a clear line between these categories, as both
operate with the same approach and the description of people as citizens or users
is not mutually exclusive, there is a clear distinction in practice and meaning.
The CCLL innovation process goes beyond the development of product—service
systems and seeks to tackle sustainability challenges with citizens and academia
as central actors involved in solving urban problems.

While research on living labs is increasing, there is still little systematic
research on citizen-centric living labs within their urban context (Juujarvi and
Pesso 2013). Existing typologies are based on case studies analysing the concept
from a public—private sector perspective, where UCLL approaches are applied
as a form of open-innovation network creating competences and competitive
advantages for the development of new business strategies and opportunities. A
considerable number of these publications are published in Technology Innova-
tion Management Review, user handbooks or policy documents with a schol-
arly community of business, innovation and technology actors (Pascu and van
Lieshout 2009; Leminen ef al. 2012; Schuurman et al. 2012). This chapter con-
tributes to the CCLL research stream that has been further labelled as urban
living labs. The scholarly community emerges from social science with a focus
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on sustainability transitions, urban governance and experimentation (Evans and
Karvonen 2011, 2014; Bulkeley and Castan Broto 2013; McCormick ef al. 2013;
Nevens et al. 2013; Voytenko et al. 2015).

Table 12.2 provides an overview of the characteristics of user-centric and
citizen-centric living labs. Comparing the key characteristics, user-centric liv-
ing labs are more closely defined and restricted with respect to their urban area,
stakeholder involvement, time horizon and the type of products tested. The study
by Juujarvi and Pesso (2013: 22) distinguishes amongst at least three types of
urban living labs. The first category refers to urban areas as technology-assisted
research environments ‘in which users give feedback on products and services’,

Table 12.2 Characteristics of living lab research streams

Characteristics

User-centric living labs

Citizen-centric living labs

(UCLL) (CCLL)
Geographically Small-scale living lab (e.g. an Larger scale living lab (e.g.
bounded space existing home or a constructed university campus, a city or
apartment up to entire city region as well as living labs as
since UCLL are more recently a virtual space that facilitates a
associated with smart cities). collaborative process).
Time-wise Short-term; project duration Mid-term to long-term
bounded space can range from a few weeks up depending on funding
to several years depending on available. However, often not
funding and finance available. clearly defined as the aim is to
expand the activities within the
city for permanent changes of
the urban and social fabric.
Institutionally Mostly utiliser-driven, more Selective involvement of key
bounded space selective involvement of key stakeholders, beyond that
stakeholders and users to have everyone is considered to bring
a representative combination an added value and create a
of suitable actors; mutual critical mass; engagement of
benefits of involving the local local government necessary
government. in order to have the license
to operate and expand on the
urban territory.
Intentional Development of product and Experimentation including
experimentation service system innovations product and service system
(e.g. ICT-based home energy development as well as
management systems). new forms of collaboration,
employment and education.
Knowledge Focus on knowledge generation Focus on knowledge
generation within a more controlled and application within a less
monitored real-life setting. controlled and monitored real-
life setting.
Example ENoLL, Human Smart Cities International Sustainable
networks Network, Open & Agile Smart Campus Network (ISCN), JPI

Cities.

Eurban Europe, Eurbanlab.

Sources: Developed based on case studies, Evans and Karvonen 2014 and Leminen et al. 2012.
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the second is described as “users can co-create (...) local services’, while the third
refers to urban planning and vision-making ‘with the engagement of citizens’.
Implicitly, this makes a distinction between users and citizens.

Catalysing transitions

Living labs have favourable characteristics for catalysing transitions across insti-
tutional and geographical boundaries. While the body of research on living labs
in general is increasing, there is little systematic research on living labs within an
urban context and with citizens as users. Therefore, data were collected through
a literature review, expert interviews and case study research on five geographi-
cally distinct living labs in Europe: the Urban Living Lab in France (ULL-VSQY)
(Yvelines Conseil Général 2010; Garnier 2013 ULL-VSQY 2013; ); the Citta Studi
Campus Sostenibile (CS) in Italy (Periphéria 2011; Campus Sostenibile 2012;
Concilio 2013); the Botnia Living Lab (BLL) in Sweden (Bergvall-Kareborn et al.
2009; Alvsilver 2013; Braskus 2013; Einarsson 2013; Holst 2013; Krogstie ef al.
2013; Stahlbrost 2013); Low Impact Living Affordable Community (LILAC) in
the UK (Chatterton 2014a, 2014b; Sherwood 2014) and the SusLabNRW project in
Germany (Liedtke ef al. 2012; SusLabNWE 2012; Baedeker 2013).

Table 12.3 provides an overview of the key characteristics of the five case study
living labs and their projects. The classification reflects the four types of living lab
drivers suggested by Leminen ef al. (2012) to define the institutional boundary, as
well as the territorial scale to define the geographical boundary. Further distinc-
tive characteristics such as project goals, project duration, partners and finance
are provided. All of the selected living lab case studies have a strong link with
academia, either through their initiating institution or their proximity. With regards
to the geographically bounded space, living labs range from small-scale (e.g. an
apartment or a building) to large-scale (e.g. region) projects. For example, the term
sustainable living lab is introduced by Liedtke et al. (2012) as a research approach
explicitly addressing sustainable homes as an arena of major relevance.

The way living labs are strategically set up and tactically expand their network
based on the driving institution has major implications for whether their intentional
experiments facilitate urban transitions. This depends on the type of institution
driving the activities and whether the core team succeeds in engaging with further
actors through joint experimentation, as well as the impact demonstration of pilot
projects. Table 12.4 visualises this relationship and suggests a scale ranging from
low (+) to high (+++) to indicate the probability of a given combination to achieve
transformative impact within its institutional and geographical boundaries. This
suggestion is subject to discussion and requires further research.

A provider-driven living lab can for example expand its activities outside the uni-
versity campus when local authorities provide support and the licence to operate in
other visible parts of the city. This is represented by the CS case study, where the
provider-driven urban living lab inspired the Municipality of Milan to further engage
within the experiments and provided access to urban areas outside the university cam-
pus (Concilio 2013). As Leminen and colleagues (2012) state, user-driven living labs
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Table 12.4 Impact between institutional boundaries and geographical scales

Institutional Building  District  University City  Region Inter-urban/
boundary campus international
Utiliser-driven +++ ++ + ++ o+ ++

(e.g. company) (BLL)

Enabler-driven ++ ++ ++ -+ ++

(e.g. municipality) (ULL)

Provider-driven ++ ++ +++ -+ ++

(e.g. university) (CS) (SusLabNRW)
User-driven ++ -+ ++ + + +

(e.g. citizen) (LILAC)

Sources: Developed based on case studies, Evans and Karvonen 2014 and Leminen et al. 2012.

are rare but powerful. This is represented by the LILAC case study, where citizens
built a mutually supportive community (here categorised as district) with high trans-
formative impact within the community but this is unlikely to expand to a regional
scale when only managed by their users. The broader impact of such an urban experi-
ment can be achieved through a ‘niche break out’ (small scale replication in other
geographical contexts) rather than a ‘niche breakthrough’ (expansion from district
level to regional level) (Chatterton 2014a).

Measuring and reporting impacts play a key role for the learning effect and
further development of living labs. To evaluate the impacts of living lab pro-
jects, outputs are linked to three types of impact — direct, indirect and diffuse
(Loorbach 2013). The indicators and benchmarks used for the evaluation of a
living lab project influence the way and extent to which they contribute to new
sustainable structures and processes for urban transitions.

Direct Impact is created within the scope of a living lab project. It creates the
most tangible outcome and is measured from an economic perspective (e.g. costs
of the product, job creation, reduction of bills, willingness to pay and life cycle
costs), from an ecological perspective (e.g. resource efficiency, energy efficiency,
greenhouse gas emissions, carbon footprint) and from a social (or so-called user)
perspective (e.g. acceptance of technologies, high quality of life, number of par-
ticipants involved in a project).

Indirect Impact results in follow-up activities that are beyond the scope of
the project but inspired by it. For example, indirect impact occurs in the form
of adjusted policy regulations. In practice, this is enforced by interconnecting
environmental, social and economic sustainability (e.g. targeting employment and
education within the experiment portfolio). In this way, living labs can create a
bottom-up push but also a top-down policy pull to legitimise operations to influ-
ence local regulatory frameworks. It is important that innovations and activities
created in a living lab do not remain in the academic sphere but are transferred
into the market and society.

Diffuse Impact can be considered the most important outcome for a suc-
cessful transition process. The diffuse impact refers to a change of cultural and
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normative values within a society, which may influence the perception of sus-
tainability problems and the design of urban infrastructures. It is when ‘people
don’t realise anymore that they make the change’ (Loorbach 2013). This often
lies beyond the scope of the project, it is difficult to measure and it can often
only be monitored with a significant time delay.

The most beneficial impact to drive transitions is at the same time the least
tangible one. The mere consideration of the direct impact depends on stakeholder
interests and how they measure their individual success. Lobbying and structural
power from the public or private stakeholder side can hence lead to a deviation
in the long-term sustainability vision. Living labs need to consider their impact
beyond the scope of a single, short-term project to successfully contribute to tran-
sition processes.

An unexpected finding of the research was that funding agencies and schemes,
such as FP7 (European Commission 2013a) as well as the current Horizon 2020
framework, increasingly favour projects with user-engagement or even explicitly
suggest the living lab approach in their ‘call for proposal’ documents. Also, living
lab hosts explained that after their organisations adopted the living lab banner, it
was easier for them to attract funding from European funders.

Despite the fact that many scholars associate the concept with the Massachusetts
Institute of Technology, recent literature reviews identify the concept as a largely
European phenomenon with only a few initiatives in the USA and Australia
(Schuurman 2015). Hence, a possible explanation for the increased attention to the
living lab approach in the last decade is that user-engagement has become a require-
ment to secure European funding (Talwar et al. 2011; Schliwa 2013). User involve-
ment takes different forms in innovation practice (see, for example, von Hippel
1986). Design thinking fulfils the full spectrum of innovation activities with a
human-centred design ethic (Brown 2008). What is observed here is the financially
incentivised introduction of a design thinking methodology into urban governance.

Interestingly, in parallel with the increasing attention the living labs concept
has gained in innovation and urban research, the smart city concept emerged in a
similar manner. An early and widely cited paper on this topic, ‘The vision of the
smart city’ (Bowerman et al. 2000), described an initiative led by the Brookhaven
National Laboratory. Therein, the authors state that the smart cities concept had
been at a planning stage since late 1998 and received its first funding in early
2000. The authors further elaborate on the need to grow and sustain a smart
city vision ’through the establishment of a sustaining funding engine’ (Bower-
man et al. 2000: 5). Since these early days, the use of the term ‘smart city’ has
increased exponentially, even eclipsing ‘sustainable city’ by 2012 (de Jong et al.
2015). While a major body of academic literature criticises the smart city con-
cept for its overly technocentric and undemocratic approach to urban governance
(Greenfield 2013; Kitchin 2014; Viitanen and Kingston 2014; Luque-Ayala and
Marvin 2015), policy guidebooks such as the recent joint publication by ENoLL
and the World Bank ’explore the concept of smart cities through a lens that pro-
motes citizens as the driving force of urban innovation’, promoting living labs as
complementary initiatives (Eskelinen ef al. 2015).
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Conclusions

Living labs can be defined as a physical arena as well as a collaborative approach
in which different stakeholders have space to experiment, co-create and test inno-
vation in real-life environments defined by their institutional and geographical
boundaries. National and international networks are vital for living labs to share
and spread knowledge, to jointly develop methodologies and evaluation indica-
tors, to increase their visibility and to attract funding. As such, individual living
labs as well as their networks are gaining more structural and operational power.
The partnerships between researchers, citizens, companies and local governments
within living labs create beneficial preconditions to connect innovations with the
market and society, and to advance transitions.

The major finding of this exploratory research is that the living lab approach
has developed in two research streams. The first is living labs with a focus on
product—service system development. These can be categorised as user-centric
living labs and this has been the general definition and default in early studies.
This implies that the living lab host organisation perceives the citizen as a user in
the often digitally enabled product—service system innovation that is being devel-
oped within the institutional boundaries of the living lab. In practice, this stream is
becoming increasingly used and associated with the smart city concept. A second
research stream emerged around the term urban living lab as a citizen-centric per-
spective. Urban living labs with a citizen-centric approach develop their activities
within an urban area with the goal of inspiring citizens beyond their current geo-
graphical boundaries to achieve transformative impact that can drive sustainable
urban development. In contrast to the association of user-centric living labs with
the smart city concept, citizen-centric living labs suit sustainable city strategies.

Distinguishing between user-centric and citizen-centric living labs can be impor-
tant in understanding how different types of living labs potentially contribute to sus-
tainable urban development. Both types of living labs provide physical and financial
space for experimentation that may not have taken place otherwise. The knowledge
generated in citizen-centric urban living labs is a key contribution to advancing sus-
tainable urban transitions. Unlike user-centric living labs, it is of minor importance
if a technology developed in a citizen-centric living lab turns out to be a success or
not. Despite several challenges, promising living lab characteristics are found to
advance sustainable urban transitions in practice. That said, the living lab approach
is one of many tools to drive innovation and requires further research to assess its
impact. These initial observations require further inquiry into the design of funding
schemes, the history of the smart city and the living lab concepts as a corporate
method within urban governance, as well as the adoption of research concepts in
different urban sectors.
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13 Turning over a new leaf

Sustainability and urban experimentation
in Seoul

Sofia T. Shwayri

Introduction

South Korea’s recent transformation from a poor and war-ravaged nation in the
1950s to a global economic power of the twenty-first century has been achieved,
in large part, by a particular Korean blend of philosophy, hard work and adapting
to serious external pressures of the financial, military and environmental kind. As
there was no precedent in both scale and achievement, the approach was largely
experimental. Today, the established industrial nation is applying that uniquely
Korean experimental approach to achieve sustainability in the new millennium.
South Korea’s capital city, Seoul, owes much of its present-day urban form to poli-
cies and developments of the 1960s, specifically the second Korean Five-Year Plan
that covered the years 1966 to 1970 when demand for housing and services rose
exponentially in line with rapidly expanding per capita income. During those years,
South Korea was ruled by a military dictatorship focused on national development
based on export-led economic growth. These policies were intended to bring the
nation to the upper echelon of industrialized nations as fast as possible. Starting as
one of the poorest nations in 1960, the Korean economy grew at an average rate
of 9.6 per cent between 1967 and 1972. The Seoul Municipal Government (SMG)
during the years of this plan was headed by Kim Hyun Ok (1966-1970), a former
military man and confidant of President Park Chung Hee (1961-1979). He earned
the nickname ‘Bulldozer’ owing to his enthusiastic and hands-on execution of mega
developments that included housing, retail and commercial buildings, widening of
the Han River and construction of new roads and overpasses (Hong 2013). Growth
continued throughout the 1970s and into the1980s with Seoul receiving at least its
fair share of the rewards. In 1978, SMG bid to host the 1988 Summer Olympic
Games, winning that privilege in 1981 (Kang 2004). In preparation for this mega
event the capital went through a major upgrade to its infrastructure and image, put-
ting Seoul on the map of world cities, posing a permanent challenge to its future
leaders to maintain this newly acquired status. In subsequent years, efforts have
focused on competition with existing regional and global cities through large-scale
projects within the city boundaries, such as the Han River Redevelopment Project
that included the Magok district and Sangnam New Millennium Town, with the
later emergence of Digital Media City.
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The 1990s, however, proved more problematic. The SMG faced the challenge
of dealing with a crumbling infrastructure hastily established in the era of rapid
growth, while the central government was buffeted by the fallout from the 1994
nuclear crisis and the 1997 Asian financial crisis. Most large-scale projects were
stalled, then repurposed and re-launched as the new millennium got under way,
when it became ever more urgent to prioritize remedies for failing infrastructure
that included major public landmarks such as department stores, bridges and
highway overpasses in Seoul (Kong 2014). The 1997 financial crisis in particu-
lar forced the central government to restructure the national economy, making
it more service-oriented and encompassing a new mode of urban development
centred on ubiquitous technologies and foreign direct investment. Since becom-
ing an OECD member in 1996, the government has increasingly been asserting
its role as an active member of the global community by taking a number of key
steps, including the ratification of the Kyoto Protocol in November 2002. The real
work, however, began later in the decade following President Lee Myung-bak’s
speech at the G8 meeting in Tokyo in 2008. He promised that Korea’s commit-
ment was not only going to be national but global, to be achieved by driving the
expansion of the East Asian Partnership into one of Global Green Growth, so
signalling a shift in its level of commitment towards reducing carbon emissions
by serving as the mediator between developing and developed nations. As a
measure of the president’s commitment to climate change issues, Lee Myung-
bak used the occasion of the nation’s sixtieth anniversary in 2008 to announce
the Green Growth policy as a new paradigm for development. A white book
titled ‘Green Growth of a Greater Korea’ was published detailing both policy
directions and its core projects (Kim and Choi 2013). Some of the stalled
projects became attractive again as they contained elements beneficial for the
promotion of climate change initiatives within Korea and as model projects for
export, placing the nation’s growing expertise in this area firmly in the interna-
tional spotlight.

For the SMG, Green Growth translates from national policy to local action with
the creation of a more liveable and healthier city as a way to improve the quality of
life for its citizens by repurposing existing developments and upgrading and rede-
signing failing infrastructure. While the Green Growth paradigm emphasizes the
development of new engines of economic growth, it is the societal transformation
that it embodies which is fundamental to attaining a green society that is highly
efficient in low carbon energy (one of three key goals outlined by the president)
as well as making Korea a world leader in this new mode of development (Kim
and Choi 2013). The other two goals are the development of an industry-leading
green economy and the creation of Korea as a world leader in Green Growth (Kim
and Choi 2013). Korea could only achieve this status if it improved the quality
of life of its people and consequently improved the nation’s reputation amongst
the international community. New partnerships between government, the private
sector and the people were to be created by pushing for more ‘active participation
and cooperation’ from those groups (Kim and Choi 2013: 14). For the SMG, this
meant becoming more transparent by fighting corruption and inviting Seoulites
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to get involved in urban issues through accessing information and sharing opin-
ion. These changes would not only strengthen e-government but contribute to the
emergence of a smart city.

Driven fundamentally by climate change concerns, these practices are
ushering in a new era of urban governance very much in sync with the global
phenomenon of urban experimentation (Bulkeley and Castan Broto 2013). The
adoption of a Green Growth vision acknowledges the challenges posed by cli-
mate change and energy consumption. It attempts, through an integrated social
approach of collaboration amongst governments, private enterprise and civil
society, to identify solutions to the myriad issues faced by communities big
and small. This integration allows for ‘deep understanding, swift decision-
making, revolutionary innovations, and empathetic approaches’ to embrace a
set of strategies translated into policies and executed through a series of pro-
jects (Park 2013). Opportunities arose that lent support to developments that
had been mired by controversies, as well as providing the means for proposing
new ones. Climate change experiments do not have to be designed with just this
purpose in mind but, because of the ubiquity of this discourse (Bulkeley and
Castan Broto 2013), climate change might become one of the goals and thus it
is important to understand how projects are conceptualized by examining their
specific circumstances. Urban experiments are revolutionary innovations that
engender new leadership, new forms of partnerships, new forms of knowledge
production and consequently new practices, with some pointing to new types of
spaces in the experimental city (Evans and Karvonen 2011; Castan Broto and
Bulkeley 2013; Kullman 2013).

In an experimental city, change is built into the planning process (Spilhaus
1967; Karvonen et al. 2014), as is fast adoption and adaptation (Karvonen and
van Heur 2014). In Seoul (and Korea in general), change is built into the psy-
che of government, businesses and people. ‘Bali bali’ (hurry hurry) is the mantra
that has driven Koreans throughout the years of phenomenal post-war growth
both in terms of rapid adaption and high-speed development (Forsyth 2012). The
sense of catching-up that has characterized Korea’s process of modernization
has long shaped Seoul’s development since the 1960s. Operating in compressed
time, adopting and adapting foreign ideas and policies at the speed of light, and
sometimes reversing them at the same speed in favour of the latest prominent
concept, summarizes planning practice. Fast adaptation has created a ‘compressed
modernity’ moving the Korean nation in one generation from a backward and
poor society to one of the most technologically advanced on the planet (Chang
2010), becoming the envy of many governments in the developing world and
seen as a model to imitate. The new towns adopted and adapted during this period
of modernization assumed a distinctly Korean flavour and have since become a
model form of development that has been exported to countries in Southeast Asia
and the Middle East. In this latest round of development, cities, especially Seoul,
are being turned into living laboratories for addressing climate change challenges
as the means to maintain competitiveness while assuming a leadership position
both regionally and globally.
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In any laboratory, there can be many experiments taking place both in par-
allel and sequentially, some more mundane than others, some requiring huge
resources and others few, and some providing results that look familiar to
others but that have been reached by completely different processes. In this
respect, Seoul as an urban laboratory is no different than any vibrant city
whose government is facing both its immediate and distant challenges in a
way that maintains its economic competitiveness. The SMG (2014) four-year
plan introduced in September 2014 envisions a ‘people centered Seoul, citizen
happy Seoul’ based on creating a safe and economically vibrant metropolis.
The plan has been translated, through the integrated social approach, into a
number of initiatives and projects where scale determines the degree of par-
ticipation between citizens, the market and the public sector. Although very
different in scale, two of these experiments are equally transformative for the
capital in terms of spatial impact, economic growth and the reduction of its
carbon footprint. These projects, Magok eco-town in the west of the capital,
the ‘last undeveloped site in Seoul’ (SMG 2012: 4), and the Seoul Overpass
Park (the 7017 Project, the naming an amalgam of the build year, 1970 and
its height, 17 metres) (SMG 2015) near Seoul Station in downtown Seoul
(Figure 13.1) are the subjects of this chapter. They are not meant to be treated
comparatively but rather are used to illustrate that they have similar economic
impacts despite being very different in terms of scale and the partnerships
engaged — the former mainly one of private enterprise and the latter driven by
the public sector. The development of Magok will deliver a resource-hungry
Northeast Asian regional Research and Development district, while the down-
town project will see a relatively low-cost, High Line-style elevated park ris-
ing from the rust of a failing 1970s-era inner city overpass, a key component
to realizing a walkable city vision making Seoul even more attractive as a
tourist node (Shwayri forthcoming).

Figure 13.1 Western and Central Seoul showing Magok (1) and Seoul Station (2) (source:
adapted from OpenStreetMap by David Anderson).
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After Songdo: Magok, the development of Korea’s second
‘Northeast Asian Hub’

‘Sitting quietly does not lead to a miracle,” said Korean president Park Geun-
hye in Seoul on 23 October 2014 at the groundbreaking ceremony for LG’s pro-
posed Science Park (Limb 2014). It was part of a speech in praise of the chaebol’s
(family-run conglomerate) commitment to a future of challenge in the fiercely
competitive world of technology and telecommunications. She could well have
been talking about the district in the capital — Magok — on which this new devel-
opment is situated and for which a role has finally been identified. Construction
plans were announced in December 2005 for the Magok District but there was a
two-year wait before an area was designated for the development and a further
two years before construction would commence. Thus began the ‘Eco Energy
Town of the Future’ with an emphasis on energy efficiency. Heating and air-
conditioning systems would need half as much fuel and energy with 40 per cent
of the area’s energy being recycled. New buildings would require only two-thirds
of the energy used by the average building while l0OMW of energy needs would be
met by solar power, thus contributing to the city’s reduction in greenhouse gases.
Winter heating for 23,000 houses would be provided by energy derived from the
River Han. And finally, the R&D centre in the development would explore further
energy efficiencies in the area (The Korea Times 2008). Soon, however, the SMG
decided to rebrand the Magok development, referring to it as a regional hub in the
middle of Seoul or the ‘Knowledge Industrial Green City Leading the Future of
Northeast Asia’. The goal was to create a gateway city to Northeast Asia that was
simultaneously an innovative base of the knowledge industry and a green city of
the future. It would be open to everyone; a convergence site of cutting-edge tech-
nology and industry, and would aim for sustainable value (SMG 2012).

In form and function, the Magok development contrasts starkly with the Songdo
International Business District (IBD), part of the Incheon Free Economic Zone
(IFEZ), the northeast Korean business utopia. Figure 13.2 shows the contrasting
cityscapes of the two projects. Magok is situated south of the River Han in west-
ern Seoul in Gangseo-Gu and east of the Incheon Canal, the Airport Expressway
and Banghwa-dong. To its southwest, less than three kilometres away and linked
directly by road is Gimpo Airport (putting the district about two hours flying time
away from major cities in China and Japan). Deungchon-dong lies to the east.
Three rail lines pass through it (the Airport Express line that connects Seoul to
Incheon International Airport and Seoul Metro lines 5 and 9). Separating it from
the River Han is the Olympic Expressway to the north. Its location at the extreme
western end of the city is also marked by the start of a more militarized area as the
River Han, with barbed wire and watchtowers along its banks, flows northwest
towards its mouth, close to the Northern Limit Line, the disputed maritime border
in the Yellow Sea separating South and North Korea. Any maritime traffic that
plans to use the waterway here has to obtain UN permission. The Incheon Canal
acknowledges this fact, allowing shipping to take a safer and more direct path to
the coastal port of Incheon and beyond.
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Figure 13.2 Songdo (left), the Compact Smart City, and Magok (right) (source: David
Anderson).

Like Magok, Songdo IBD, 40 miles southwest of Seoul, is also under devel-
opment but at a more advanced stage. It is situated on reclaimed land in Incheon
on the northwestern coast of the Korean Peninsula, also in close proximity to the
Northern Limit Line. A 15-minute trip over the newly built Incheon Bridge sepa-
rates Songdo from Incheon International Airport, making it less than three hours
from a quarter of the world’s population and two of the largest economies, Japan
and China. Its location and connectivity has been celebrated by some as ‘an experi-
mental prototype of the aerotropolis’ (DiNardo 2013). As a high-tech or ubiquitous
city, Songdo is planned around major industries (including biotechnologies) as
well as being a hub for services, particularly educational (with the establishment of
global campuses) and medical (through its international hospital) services.

Both developments have a longer history. Songdo goes back to 1988 while
Magok has undergone more than ten iterations of planning from 1995. It was
touted in 2007 by then Mayor Oh Se-hoon as part of a multi-year project that was
to turn Seoul into ‘an attractive waterfront city with high-level tourist and trans-
portation facilities’ (The Hankyoreh 2007). This Han River Renaissance project,
consisting of 33 sub-plans including one for Magok, eventually foundered on the
rocks of the 2008 financial crisis as well as resistance from environmentalists
and serious project delays (The Hankyoreh 2007). Previously, Magok had been
earmarked for several projects that were initiated, punctuated or halted by outside
events writ large in the history of Korea — financial crises, inter-Korean crises,
regional mega projects and international sporting events. In the decades leading
up to its current incarnation, the district was, among other things, a candidate site
for Seoul’s World Cup stadium which was ultimately sited north of the Han River.

The influences on the Magok development are reflected in the built environ-
ment, especially when contrasting the new city with its more famous predeces-
sor, Songdo. In terms of land, Magok required no reclamation, no waterway
connection but there is a central park feature, an essential requirement made by



Sustainability and experimentation in Seoul 187

the city in the International Design Competition. This is a Korean regional hub,
as opposed to being global or international, so there is no need for enticements
for foreign investment such as international university campuses, memoranda of
understanding with international concerns or technology contracts with overseas
corporations. The communication infrastructure already exists due to previously
planned projects (e.g. subway stations on Seoul Metro Lines 5 and 9 as well as the
Airport Express). Access to air transport is provided by Gimpo Airport, which is
a regional rather than international airport like Incheon. Finally, housing reflects
the Korean reality of a smaller family unit rather than the lavish international pent-
house styles of Songdo’s apartment structures. Songdo IBD’s global aspirations
were emphasized by aggressive media campaigns, mayoral tours of the United
States and other high profile activities designed to attract foreign investment (Kim
2010, Shwayri 2013). Magok’s focus has always been regional while the SMG’s
opportunity to attract international attention has not been overlooked. One such
example was the presentation of the Magok development plans by the Mayor of
Seoul at a pre-C40 summit meeting in May 2009 to an audience that included Bill
Clinton, a key player in the Cities Climate Leadership Group. This led to an MOU
(Memorandum of Understanding) between Seoul City and the Clinton Founda-
tion to implement a ‘climate positive development program’ (Clinton Foundation
2009). Magok was chosen as the site for the signing (Kwon 2009).

Magok’s time has come. It is the last sizable area of land for development
within the Seoul Metropolitan Area. Its previous competitors, including Mokpo,
Jamsil, Yongsan, Yeoido and Gangnam are not immediately available for further
development. In its new role, Magok benefits largely from lessons learned in other
projects of a similar scale across Korea. These include the provision of housing
that people need (as opposed to what urban plans provided), recognition of the
nation’s profitable or growth markets (emphasizing Korea’s regional leadership)
and the associated transportation hubs that connect these markets. Seoul, much
like the rest of Korea, has experienced population decline and a growing demand
for housing for singles or childless couples rather than the government supplied
housing that continues to cater to nuclear families (Pressian 2004). Housing under
development in Magok recognizes this reality with its planned supply of one- and
two-bedroom apartments. In terms of markets and competition, these are much
closer to home and more focused on Korean expertise than the hoped-for global
playing fields catered to by developments such as Songdo out to the west. A
highly educated workforce is, in reality, going to be predominantly Korean, with
foreigners playing a role much below those in the reach and scope planned in
Songdo and the other Free Enterprise Zones. Magok’s scale is also cognizant of a
new reality, touted by the current Mayor of Seoul as the ‘paradigm shift’ in urban
development from the megalomaniacal new build projects to the more sustainable
developments appreciative of Seoul’s traditions (SMG 2014).

Sitting quietly may not have led to a miracle but in Magok’s case, it has pro-
duced reality, even after many attempts of experimenting with different forms
and functions (Seoul Institute 2014). The lessons learned from previous experi-
ments both on this site and elsewhere were put to good use in the Magok of today.
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The district was part of the ill-fated River Han Renaissance Project (2007) as
well as being a touted site for the Seoul 2002 World Cup Stadium (1996). Exper-
iments elsewhere also provided valuable input. For example, Songdo IBD never
got its expected foreign contingent and only thrived when housing was opened
up to Koreans after 2010. Turning infrastructural failure into a positive outcome
while at the same time enhancing the nation’s competitive edge in tourism is the
underlying theme of a distinctly different experiment taking place in downtown
Seoul — the Seoul Overpass Park.

A park in the sky: repurposing of failed infrastructure

The Seoul Overpass Park, an elevated recreational area born out of defunct post-
Korean War infrastructure, will soon join its older sibling, the hugely successful
Cheonggyecheon Park, in downtown Seoul. Both are products of nearly identi-
cal circumstances. They have been promoted in similar fashion politically and
possess personas more modern than their admiring public believes. The litera-
ture concerning the latter is long and voluminous (Cho 2010; Lee and Anderson
2013). Discussion about the former, however, mainly concerns its outward simi-
larity in form, function and history to New York City’s world famous High Line
Park (Jung 2014; Kwaak 2014).

Loved during their heyday, promoted with God-like reverence as beacons of
modernity and implemented gleefully by civic leaders more reminiscent of medi-
eval warrior kings (Mesmer 2014), Seoul’s network of overpasses criss-crossed
the city. They were implemented at a fraction of the cost and construction time
of extending the subway system. They funnelled workers from the rapidly grow-
ing suburbs to their workplaces downtown. Within a generation, however, decay
had set in and the overpasses required extensive repairs with maintenance costs
increasing at an astronomic rate (Koh 2013). Additional safety measures saw
mandated decreases in traffic flows of up to 50 per cent. The story of the Ahyeon
Overpass is one example of more than 100 overpasses built at much the same
time and that were, by the late 1990s and early 2000s, placing a tremendous repair
and maintenance burden on the coffers of the SMG. The overpass at Ahyeon
was the first to be built. One kilometre in length, erected in 1968 and planned to
move 80,000 vehicles per day between central Seoul and Mapo, Chungjeongno
and Sinchon, it had a lifespan of 36 years. In 2004, less than a decade after the
Sampoong Department store collapse had begun to sow doubts about the safety of
Seoul’s crumbling infrastructure (World History Project 1995), US$7.19 million
was spent on repairs and the weight capacity of the rotting structure was halved.
By this time, maintenance costs were running at an annual rate of US$25 mil-
lion. The Ahyeon overpass limped on for a further ten years until it was finally
demolished in 2014 (McKeag 2014). Overpasses also suppressed commercial
and residential development in a capital city becoming denser — not just around
the Central Business District but elsewhere. The dangers their loads posed to air
quality were well documented. Locals also reported that the spaces under over-
passes were often used for illegal parking or for unloading construction materials.
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Residents were averse to walking below them with little sunshine and few decent
vistas (Koh 2013). Overpasses were no longer a sustainable feature of a modern,
progressive metropolis. Furthermore, these older structures were physical barriers
to growth in areas such as the capital’s Central Business District, forcing lucra-
tive commercial concerns, together with people and housing, out to suburbs like
Gangnam. The environmental impacts of the rapid growth era, if known or fully
understood at the time, featured very low on the government’s list of priorities.

More famous is the story of the Cheong Gye overpass that was removed in
2002 and the project that replaced it: a four-kilometre-long inner city park whose
central feature is the re-exposed Cheong Gye stream, significant in the history of
Seoul but buried in the name of progress. Contrary to widespread belief, what has
been ‘uncovered’ is not the original stream but one following the course of its
predecessor, fed by very modern pumping stations and serving as a major com-
ponent in Seoul’s flood defences (Mesmer 2014). The environmental advantages
it displays over the structure it replaced, while hugely relevant, are by-products
of the original economic and financial benefits touted for its construction (Lee
and Anderson 2013). The Seoul mayoral campaign of 2002, for which this was a
key election issue, highlighted the project bringing economic vitality to the inner
city. It was also a device by which the incoming mayor and future president, Lee
Myung Bak, could expand his political influence into northern Seoul, where it
was weak at the time (Cho 2010). In a similar manner, the stream’s banks and
restraining walls are largely contemporary in both materials and design, serving
to open up access to the neighbouring businesses, as high-profile stages for the
promotion of those concerns, as well as the more mundane functions served by
a public park. In these respects, Cheonggyecheon (and as we will see later, the
Seoul Overpass Park) is similar in nature to the Seoul Fortress walls — reconstruc-
tions of an earlier reality.

Today, Seoul city officials recognize overpasses as relics of a bygone era that
now restrict urban planning for the twenty-first century. Seoul Overpass Park, as
well as the decade-older Cheonggyecheon, help mitigate the expensive solutions
to problems of decay in the infrastructure that underpinned Seoul’s rapid growth
from the late 1960s through the 1970s. Around 16 overpasses have been torn
down since 2002 with just 84 of the original number remaining. The cleared sites
present opportunities for urban experiments that include dedicated bus median
lanes, expansion of available development space, green spaces and tourism, as
well as providing ecologically friendly areas. These benefits were quickly picked
up by politicians with local, national and worldwide interests, and packaged,
among other ways, as sources for improvements to the quality of life for Seoul’s
citizens through the provision of ‘views and beauty of the city’. Soon after the
Ahyeon overpass was finally removed, the SMG announced plans to develop
‘twenty-five strategic tourist destinations that can present their historic resources
and dynamism to tourists, as core parts of a city that has served as the nation’s
capital for 2,000 years’ (SMG 2013). Seoul, with a relatively static population
today of 10 million, sees growth in tourism as a major source of city revenue.
Over 12 million people visited the city in 2013, up from 7 million just three years
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earlier, making the Korean capital one of the most visited cities in the world (Lee
2014). Cheonggyecheon alone receives around 20 per cent of these visitors. In
conjunction with the increase in real-estate values around the stream, the local
economy has received a significant boost (City Clock Magazine 2014).

To maintain and encourage further tourism, in 2014 the SMG announced a
New Urban Architecture Road Map for 2014-2018, with the slogan ‘Walking
City’, aiming to reduce the number of roads and improve pedestrian environments
(Yoon 2014). This new road map includes 25 core policies focusing on cutting
back roadways to encourage pedestrian traffic, setting up the Urban Restoration
headquarters and designing, among other projects, Gaepo Digital Innovation Park,
Hongneung Smart Aging Cluster, Seoul Overpass Park and Magok Central Plaza.
Roads around the four main gates of Seoul will be gradually removed for the
benefit of pedestrian access and to create a public park, and bicycles are favoured
over cars. The major urban restoration projects in the plan include the preserva-
tion of the Seun Sangga and the remodelling of the vehicle-only Seoul Station
overpass to create a linear urban park (Figure 13.3).

Since the landslide re-election of Seoul Mayor Park Won Soon in June 2014,
policy is now focused on the process of restoring original form and preservation.
The mayor stated: ‘the paradigm of “good development” has shifted [from a pen-
chant for the modern to respect of the past, and] the [Seoul Station overpass] pro-
ject will be a good example of the paradigm change’. Furthermore ‘it is better to
rejuvenate the city instead of destroying its cultural heritage to build something
new’ (Jung 2014). In its safety inspection in 2008, Seoul Station overpass received

Figure 13.3 The old Seoul Station (left) and its overpass (source: David Anderson).
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alevel D (only level E is worse). This will be transformed into an ecological citizen
culture park. In fact, this experiment has already been prototyped. On 4 October 2014
the overpass was closed to traffic for four hours and the public were invited to stroll
around the elevated space from access points in the commercial and tourist centric
district of Namdaemun. This was repeated with a further four-hour pedestrian-only
opening on 10 May 2015. In October 2014, an international design competition
was held and construction will begin in 2015. It will preserve the original form but
will largely be a reconstruction, introducing new content by replacing plates and
repairing other weakened components in the name of safety.

Seoul’s Overpass Park was announced in the Korean press on 1 September
2014. At Mayor Park Won-soon’s suggestion, the 17-metre-high overpass will be
closed to motorized vehicles and renovated as a park for pedestrians at an expected
cost of US$37.5 million to be funded by the SMG (Jung 2014). Seoul was said to
have been inspired by the High Line, the world famous urban-renewal project in
New York’s Lower West Side. A boon for tourism as well as real-estate values in
the area, the one-mile-long linear park was opened in 2009 on a disused elevated
rail line, itself modelled after the Promenade Plantée in Paris. While in New Y ork
for the UN Climate Summit on the 23 September 2014 the mayor announced the
Seoul Overpass Park project to the world. Inspiration may very well have come
from New York but the drivers, motivation and opportunity for this and similar
projects arose from the legacy of decay in the infrastructure of a city rapidly built
to climb onto the world stage and which now needs to maintain that elevated posi-
tion through reducing maintenance overheads, generating income from tourism
and the ongoing support of the city’s voters who require perceived improvement
in the quality of their urban lives.

Conclusions

Seoul is not a demonstration or model city attempting to show what can be done
temporarily to renew itself. Seoul is an urban laboratory, an experimental city. Some
experiments may be undertaken that signal a sense of temporality, as they are reversed
if their anticipatory purpose falls short of expectations, such as projects that address
a particular aspect of climate change. These may look like simple interventions using
novel ideas or practices for sustainable modes of urbanism. When successful, these
urban experiments and their manifestations can bring about lasting transformations
and act as models to be replicated. Fast change engendering such forms of urban
development appears to be novel and attractive in its potential for innovation. In
Korea, however, change and the consequent sense of temporality has been part and
parcel of urban development since the 1960s, as well as the city being a model of
urban development for other aspiring nations. In less than one generation, Seoul
moved from an impoverished capital at the periphery of the world economy to its
centre; a process commonly referred to as ‘compressed modernization’. Inherent in
this process is change, constant adoption and adaptation of the foreign that is new,
fast, superfast or a la Korean bali bali. This is ever more important for Seoul to main-
tain its economic competitiveness in the race amongst cities. Economic considerations
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have long triggered this change and hence the sense of temporality embedded in the
landscape fostering new modes of urban developments.

In this ‘Age of Crisis’ (Caprotti 2015), the failure of addressing the global cli-
mate challenge for over two decades has belatedly triggered much of the urban
climate experimentation, often hailed as temporary until an assessment of the out-
comes can turn them into more permanent solutions. It is both failure and temporal-
ity that underlies much of the current developments in Seoul and is the foundation
for more permanent transformations. Failed developments present opportunities
to repurpose outdated infrastructure in experimental ways that accrue economic
benefits and help government and media sell these to the local and global public
as climate initiatives. Seoul is a city whose image of modernity was built on this
intricate web of modern infrastructure and one that champions Seoulites and their
well-being without compromising economic benefits. The Seoul Overpass Park
will create a climate-friendly area with the potential to reinvigorate the walkable
city that the core once was while serving the tourist sector. Similarly, it is econom-
ics that saw Magok turn from an ‘eco-energy town of the future’ to a ‘Knowl-
edge Industrial Green City’ in a very short period, not because the latter addresses
climate change challenge in a better way, but to serve diverse economic sectors.
Urban leaders, fully aware of the potential benefits, have made the economy part
and parcel of their urban development approach, always ready to experiment with
new ideas, sometimes even before they have been put into practice anywhere else,
as in the case of eco-energy. Seoul has always adapted lessons learned from previ-
ous urban experiments. For example, many of today’s environmentally friendly
traffic management systems arose from the need to deal with deadly collapses of
infrastructure that occurred decades before their modified implementation, while
the Bus Rapid Transit lanes that run down the centre of roads are a throwback
to the original tram system model removed in the mid-1960s. In driving to remain
in the lead group of world cities, Seoul’s leadership may even abandon the current
‘latest’ trends in favour of even more up-to-date versions. These approaches result
in processes that can only be achieved by treating Seoul as the ultimate urban
laboratory that it is.
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14 Frankenstein cities

(De)composed urbanism and experimental
eco-cities

Federico Cugurullo

Introduction: experimental eco-cities

Across the world, geographical studies show how the quest for the sustainable city
has been interpreted and approached differently according to different contextual
backgrounds (Whitehead 2003, 2007). However, among a number of heterogene-
ous planning strategies, it is possible to identify the contours of common urban
trends. Over the last few decades, the construction of new cities has emerged as
one of the leading strategies to pave the road towards a condition of urban sustain-
ability. In less than ten years, over 30 projects for new master-planned sustainable
cities have been developed in both the Global North and South, fuelling a global
trend that is now shaping how sustainable urbanism is understood and practiced
(Cugurullo 2013a). Eco-cities is how these new settlements have been broadly
promoted by developers and stakeholders and categorized by urban scholars.

As shown in a number of studies, the eco-city phenomenon is a complex and
diverse urban trend (Joss et al. 2011). First, the eco-city label often hides interests
and objectives that are far from the tenets of sustainable development. Climate
change mitigation, urban ecology and socio-environmental justice are some of
the key themes that are regularly embraced by eco-city developers but rarely inte-
grated once eco-city projects enter the implementation phase (Cugurullo 2013a,
2013Db). As a result, the material incarnation of the original eco-city ideals is, in
many cases, an ‘ecological enclave’: a place where scarce environmental ben-
efits are unevenly distributed and accessible only to dominant groups (Hodson
and Marvin 2010: 311; see also Caprotti 2014; Rapoport 2014). Second, eco-city
initiatives are marked by contextual variations that are largely determined by the
history, geography, economy and politics of the region where their development
takes place. Consequently, aspects of eco-city developments, such as the archi-
tecture and design of the new settlements, vary according to specific geomorpho-
logical and climatic contexts, while the way eco-city developers understand and
practice sustainability tends to be dictated by regional and/or national political
economies (Chang and Sheppard 2013; de Jong ef al. 2013; Cugurullo 2015).

While the eco-city, as a global urban phenomenon and planning model, is aptly
understood in urban studies as being variegated and heterogeneous, single eco-
city initiatives, due to their master-planned nature, are commonly perceived as
organic projects shaped by a homogenous, top-down vision of the sustainable city.
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In the literature and in the media, projects for new eco-cities such as Masdar City,
Songdo and Tianjin, are portrayed as systematic experiments that seek to reach a
condition of urban sustainability by following omni-comprehensive, authoritarian
master plans (see, for instance, Vidal 2011). Like contemporary versions of Mod-
ernist master-planned cities such as Le Corbusier’s Chandigarh and Niemeyer’s
Brazilia, experimental eco-cities are gradually imposing themselves in the collec-
tive imaginary as the cities of the future: ideal urban developments that will cast
away the spectre of climate change and the fears of an environmental apocalypse
by means of universal and unilateral visions of sustainability.

This chapter takes a different position and argues that eco-city projects are not
organic initiatives, but rather heterogeneous experiments made up of a plethora of
different sub-experiments that ultimately lead to the production of different and
diverse areas and elements of the city. Furthermore, the chapter claims that the non-
organic nature of experimental eco-cities is one of the main reasons why eco-city
projects often fail from a sustainability perspective and are unable to meet their ambi-
tious ecological, social and economic targets. This claim is unpacked empirically in
the following three sections through the exploration of a single case study, Masdar
City in the United Arab Emirates, whose experimental nature is deconstructed and
critiqued to (a) reveal the various architectural, technological and economic experi-
ments that compose the Masdarian enterprise and (b) show how such variegated
aggregation of experiments undermines the sustainability of the new city. Theoreti-
cally, the chapter contributes to contemporary debates on the nature and dynamics
of urban experiments by developing the concept of (de)composed urbanism, whose
characteristics are illustrated using Mary Shelley’s Frankenstein as a metaphor for
experiments generated by the forced union of different, decaying parts.

The Masdarian experiment

In 2006, the emirate of Abu Dhabi began the development of what would become
one of the most influential and controversial urban experimental sites of the
twenty-first century: Masdar City. A US$20 billion public investment, Masdar
City was designed by the international architectural studio Foster and Partners
(F+P) as a six-square-kilometre settlement meant to reach a condition of sustain-
ability by means of a mix of high-tech clean devices and traditional architecture.
Presented by developers and stakeholders as the first zero-carbon city in history,
Masdar City quickly polarized the opinions of urbanists and environmentalists.
Within a few years, influential environmental organizations such as WWF (World
Wide Fund for Nature) and IRENA (International Renewable Energy Agency)
became keen supporters of the Emirati eco-city project while several urban
scholars critiqued the discrepancies between the developers’ promises and what
was actually being built, especially with regards to the social and environmental
aspects of the development, that appeared to be overshadowed by the economic
interests of Abu Dhabi (see, for instance, Ouroussoff 2010; Cugurullo 2013a,).
Over the years, the concerns over the sustainability of Masdar City have been
repeatedly confirmed by the work of geographers, planners and political scientists



Frankenstein cities 197

who have studied the materiality of the project and have unearthed an undemo-
cratic urban experiment where lofty environmental claims hide bigger economic
objectives (Crot 2013; Cugurullo 2013b). Recent empirical studies have dem-
onstrated that the Masdarian experiment is economic in nature. The new city is
used as an urban laboratory where clean-tech companies from all over the world
develop, test and commercialize new products (Cugurullo 2013a). In the Emi-
rati eco-city project, the production of space is subordinated to the production of
capital and socio-environmental concerns are not taken into account unless they
can be capitalized. Overall, in eco-city studies, there is widespread consensus that
Masdar City has failed to establish a balance between economic, environmental
and social interests, and instead has become a mere economic tool in the hands of
the government of Abu Dhabi.

This chapter explores the Masdar City project by looking specifically at the
planning dynamics through which the Masdarian experiment has been imple-
mented. It argues that the experimental nature of Masdar City reveals why and
how the city has failed to keep its environmental and social promises, thereby
undermining its sustainability potential. The chapter is based on in-depth empiri-
cal research undertaken in Abu Dhabi from September 2010 to May 2011. Nine-
teen semi-structured and fifteen unstructured interviews were conducted with
representatives from the developers of Masdar City, the Masdar Initiative, the
architectural studio behind the master plan of the new city, F+P, and key business
partners, Siemens, Schneider and Mitsubishi, involved in the implementation of
the project. In addition, key documents including master plans and environmental
reports were examined to triangulate the information that emerged in the inter-
views and produce extra data on the planning process and its ecological impact.
Abu Dhabi is controlled by an authoritarian regime averse to critical political and
urban research, and, thus, interviewees have been anonymized and are only iden-
tified by their roles in the Masdar City project.

X actors = X experiments

The main reason why Masdar City is not and cannot be a homogeneous urban
experiment is that the project involves the participation of a variety of public and
private companies and institutions that have different and often colliding inter-
ests and understandings of sustainability. This section aims to deconstruct the
composition of the Masdar City project to identify (a) who the key actors are,
(b) what they want to get out of the project, (c) how their interests shape the way
they understand sustainable cities, and (d) how their interests and ideas of urban
sustainability are translated into different urban experiments.

The actor leading the development of Masdar City is the Masdar Initiative, a
state-owned company established in 2006 to research and develop clean energy
solutions and technologies. The Masdar Initiative has two main aims. First, it has
to help Abu Dhabi develop a new economic sector to prevent the economic and
political collapse of the emirate in the upcoming post-petroleum era. Second, as a
company financed entirely by the local government, it has to ensure that the Masdar
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City project is profitable and that the construction of the new city generates capital
that Abu Dhabi can use to sustain its economy. Consequently, the way the Masdar
Initiative understands sustainability is largely in economic terms and, for it, a sus-
tainable city is and has to be a city that generates profit for the foreseeable future.

The Masdar City project is supported by several private companies. Being a
company targeting the development of new clean technologies, the Masdar Initia-
tive has established a number of partnerships to finance, co-develop and commer-
cialize its creations. Big multinationals like Siemens, Schneider, General Electric
and Mitsubishi are among the key partners of the developers of Masdar City,
together with several emerging companies keen to establish themselves in the
clean-tech market. Profit is the top priority of these private companies whose
understanding of sustainability is in sync with that of the Masdar Initiative. For
them, sustainable development cannot be detached from economic development
as the sale of products and services sustains their life.

Behind the design, architecture and planning of Masdar City is a team of
architects and planners from F+P, the architectural studio that in 2007 won an
international competition set up by the government of Abu Dhabi to identify the
best master plans for a new eco-city. The studio has two contrasting objectives.
Intellectually, it aims to design and build a low carbon settlement by merging tra-
ditional Islamic architecture and cutting-edge clean technologies. Professionally,
it has to follow the request of its client, the Masdar Initiative, and ensure that the
architecture of the new city supports the businesses in the city.

The above interests and understandings of sustainability do not have the same
status. The Masdar Initiative, the actor representing the interests of the sole
funder of Masdar City (the government of Abu Dhabi) frames the project and
defines the basic structure of the Masdarian experiment. The formula underpin-
ning the experiment is linear and simple: Masdar City is meant to be an urban
space where the Masdar Initiative and its business partners can research, test and
develop new clean technologies that eventually will be commercialized to gener-
ate profit (Cugurullo 2013a). This formula allows the Masdar Initiative to fulfil
its key aim. The production of new clean technology feeds into Abu Dhabi’s plan
to create a new post-oil economic sector while the profit coming from the com-
mercialization of clean-tech products generates capital that can be translated into
regional and overseas investments, thereby increasing the emirate’s global port-
folio of financial assets which, to date, includes stakes in Barclays, Virgin Galactic
and Manchester City Football Club, for an estimated total of US$300-$875 billion
(The Economist 2008; Sovereign Wealth Fund Institute 2013).

The formula of the Masdar Initiative is in line with the targets of its busi-
ness partners. For companies like Siemens, Mitsubishi and Schneider, an urban
space like Masdar City represents a living laboratory where their new products
can be tested in a real-life environment. Masdar City allows them to collect data
on clean-tech devices such as smart grids and concentrated solar power stations
that are integrated directly in the urban fabric of the city, thereby becoming a
permanent feature of the settlement. Moreover, researching, implementing and
testing new technologies in a real-life environment means building a competitive
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advantage over companies that develop their products in traditional indoor labora-
tories. This explains why clean-tech companies from all over the world have been
eager to secure a spot in Masdar City.

For F+P’s architects and planners, the situation is different. Their original mas-
ter plan consisted of an entirely car-free city characterized by a mix of elements
of traditional Islamic architecture and urban design, such as wind towers posi-
tioned within the grid of narrow streets meant to channel the wind and reduce the
perceived air temperature in the city (see Figure 14.1), and elements of high-tech
architecture such as an automated, driverless transport system designed to connect
every area of the settlement. However, there is a key difference between the urban
formula of the Masdar Initiative and F+P’s plan, inasmuch as the former is meant
to be fluid and adaptable. The Masdar Initiative has to keep the Masdarian experi-
ment flexible to accommodate the interests of its business partners. As explained
above, the physical structure of the city changes every time a company develops

.
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Figure 14.1 Masdar City’s wind tower (source: author).
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and installs a new technology. For example, if a company like Schneider decides to
invest in roof-mounted solar panels this means that some of the roofs of the build-
ings in Masdar City will have to be designed to accommodate the installation of
that specific technology. And these changes can be significant. The development
of a smart grid, for instance, would imply the redevelopment of the entire surface
and undercroft of Masdar City to allow the passage of cables and fibre channels,
while the development of a concentrated solar power station would require the
developers to build a whole new area.

As clean-tech companies are always looking to develop new products that dif-
fer from what is already on the market, it is impossible for the Masdar Initiative to
foresee what will be developed and implemented in Masdar City and how the city
will change accordingly. Therefore, in Abu Dhabi’s new city, no precise master
plan and vision of sustainability is possible. This has a drastic impact on the socio-
environmental performance of the settlement, as explained in the next section.

X sustainabilities = 0 sustainability

The nature of the business that underpins the Masdar City project brings together a
number of actors that use the city to experiment with new urban technologies. How-
ever, being aleatory processes, the outcomes of experiments can be negative and so
can their socio-environmental impact. The development of Masdar City’s Personal
Rapid Transit (PRT) exemplifies the fragility of the experiments taking place in the
new Emirati city. The PRT was one of the key elements of the original master plan
developed by F+P in 2007. Engineered to be connected to an overarching smart grid,
it aimed to provide free public transport across the settlement. Physically, it consisted
of a series of cars powered by renewable energy: the driverless cars follow sensors
integrated in the urban fabric of the city after passengers select their destination on a
touch-screen inside the vehicle. The project had a double socio-environmental pur-
pose. Socially, it sought to eliminate automobile dependency and encourage people
to walk and use public services, to promote well-being and community cohesion.
Environmentally, the objective was to decrease the carbon impact of the settlement,
as the PRT system was designed to connect spaces via the shortest route and be sup-
plied by a smart, zero-waste production and circulation of clean energy.

Between 2008 and 2010, the PRT was implemented in approximately 10 per
cent of Masdar City, linking the entrance of the city to its centre. Environmentally
and socially, the experiment was successful, but not economically. In 2010, when
the global financial crisis hit Abu Dhabi, the local government decided to reduce
the investments on the new city and the Masdar Initiative had to rescale the pro-
ject and abandon the implementation of its most expensive features, including the
PRT. Since then, while it is still possible to use the PRT to reach the centre of
the settlement, Masdar City has opened its doors to electric cars. From a planning
perspective this meant the death of F+P’s experiment for the first fully pedestrian
city in contemporary history, while for the Masdar Initiative and Mitsubishi (the
company leading the development of the Masdarian electric cars) it represented
the beginning of a new one.
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The story of the PRT is not unique. Since it joined the Masdar City project,
Siemens has launched over 50 projects, including smart grids, smart sensor networks
and photovoltaic power systems, but it is now developing only a fraction of the
original portfolio. According to F+P’s architects, the constant turnover of business
partners and clean-tech projects has been a major problem in relation to the original
socio-environmental ambitions of Masdar City. There is little to no coordination
among the different techno-urban experiments that take place in the new city, and
even when the architects disagree with the approach to urban sustainability of a
company, they cannot reject it as, in Masdar City, economic interests come first.

‘The process can be frustrating’ confessed an architect from F+P in an inter-
view. According to him, in 2007, when the studio was conceptualizing the pro-
ject, the biggest intellectual challenge was to come up with a cohesive master
plan for a zero-carbon and zero-waste city meant to be built in one the most
environmentally challenging places in the world: the Emirati desert where the
temperature can reach 49°C in the summer. The challenge was addressed by
looking at cases of existing cities developed in similar climatic conditions.
Shibam (Yemen) and Aleppo (Syria) with their compact design and structure
provided the source of inspiration that led F+P towards the idea of a high-tech,
hyper-compact settlement where, largely thanks to traditional architecture, the
perceived air temperature is ten degrees lower than in the rest of Abu Dhabi.
Today, the challenge is of a different nature. As the architect explained, Masdar
City is a ‘patchwork’ composed of different pieces of urban fabric produced
by different clean-tech projects. The challenge is to ‘plug-in’ all these different
elements while preserving the sustainability of the city.

It is no mystery that, at the time of this writing, F+P is failing to save the sus-
tainability potential of Masdar City. In 2010, in light of the poor environmental
performance of the settlement, the Masdar Initiative changed the sustainability
targets of the new city, replacing its promotion as a zero-carbon settlement in
favour of a more feasible ‘carbon-neutrality’ target. In essence, the development
of Masdar City produces too much technology and urban space for the city’s clean
sources of energy to support. The technological ambitions of the Masdar Initiative
and its business partners have negated the ecological ambitions of F+P. To sustain
their techno-urban development, the developers have to rely on off-site sources
of energy and, more specifically, on oil and gases to produce the electricity to
maintain the Masdarian experiment. Indicative of the environmental failures of
Masdar City is also the fact that since 2007, the Masdar Initiative has published
only one environmental impact assessment (EIA). Published in 2009 by Hyder
Consulting, the document and the analysis that underpins it were produced when
the implementation of the project was in its very early stages. Consequently, the
assessment does not evaluate the materiality of the settlement and its ecologic
impact. Instead, it focuses on the urban future of Masdar City, speculating over
what the settlement might become in the next 20 years. Since then, no EIA has
been released and developers and stakeholders have carefully avoided disclosing
any data on the environmental impact of the settlement, keeping the results of
their experiments confidential.
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Conclusion: (de)composed urbanism

Hislimbs were in proportion, and [ had selected his features as beautiful. Beautiful!
Great God! His yellow skin scarcely covered the work of muscles and arteries
beneath; his hair was of a lustrous black, and flowing; his teeth of a pearly white-
ness; but these luxuriances only formed a more horrid contrast with his watery
eyes, that seemed almost of the same colour as the dun-white sockets in which
they were set, his shrivelled complexion and straight black lips.

(Shelley 2013: 45)

These are the words through which Doctor Victor Frankenstein describes the
results of his experiment. The creature is composed of several different pieces that
the doctor had assembled to create the perfect being. Every piece had been care-
fully selected, as Frankenstein’s plan was to create a creature that was not only
immortal, but also beautiful. The results, however, are dreadful and the appear-
ance of the experimental creature is that of a monster. What is notable in the
words of the doctor is that there is nothing wrong with the single pieces. Muscles,
hair and teeth are close to perfection: it is the contrast that makes Frankenstein’s
creature a monster. It is the heterogeneity of the elements that the doctor forces
together into a single artefact that eventually compromises the experiment.

In a similar vein, Masdar City is the product of a process of assemblage that
connects different pieces of urban fabric into a single settlement. Behind every
single element are meticulous calculations and studies, and, individually, most of
the components of the new city work as their creators had hypothesized. Smart
grids circulate data across the settlement, wind towers and narrow streets channel
the wind to reduce the perceived temperature, concentrated solar power stations
produce clean energy, and electric cars and automated vehicles facilitate trans-
port and mobility. However, as this chapter has shown, there is no homogene-
ous vision and strategy of sustainable urban development linking these elements
together and, ultimately, the contrast created by the juxtaposition of the different
parts of the city affects the overall sustainability of the settlement.

Masdar City is an example of what this chapter defines as (de)composed urban-
ism. The new city is the result of different clean-tech and architectural experi-
ments whose products are assembled to create what is misleadingly promoted
as an eco-city. As such, Masdar City is composed of a plethora of parts that do
not organically feed into an overarching sustainability strategy, thereby compro-
mising the original vision of the architects and planners behind the master plan.
Moreover, some of the elements are generated by failed experiments, such as the
PRT, that developers and stakeholders have abandoned. Nonetheless, although
‘dead’ from a planning perspective, these parts of the settlement are kept alive via
off-site energy sources (oil and gases) to prevent their decomposition.

Putting the case of Masdar City into historical perspective shows that there is
nothing new with the fragmented planning strategies and practices observed in
Abu Dhabi’s urban experiment. Medieval cities, for example, as Benevolo (1993)
points out, were shaped by an irregular and often chaotic layout symptomatic of
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the different interests of the multitude of actors behind the politics of the city. In
the medieval city, the fragmented nature of urban spaces reflected the fragmented
nature of political and economic power that was unevenly distributed amongst
noblemen, religious orders and merchants (Mumford 1961; Benevolo 1993). Since
the Middle Ages, the stakeholders have changed as bishops, princes and guilds
have been replaced by actors such as states, corporations and non-governmental
organizations, but the shape of a city continues to reflect the shape of the differ-
ent powers that rule it politically and economically. What differs is that in the
twenty-first century, science has produced an understanding of the environmental
impact of urbanization and raised awareness about the need to carefully plan and
build cities sensitive to local and regional ecologies and climates. By examining
the development of Masdar City, what this chapter has shown is that fragmented
planning strategies do not promote urban sustainability. The absence of an organic
set of actions that systematically and analytically study, assess, direct and adjust
the urbanization of an environment from a socio-ecological angle is the missing
element within the Masdarian machine: an element that is crucial not only to eco-
city projects but to all urban experiments including smart cities and regeneration
initiatives that target the formation of sustainable built environments.

However, it is important to remember that the practice of (de)composed urban-
ism is not the only reason why new cities like Masdar City manifest poor social
and environmental performances. The Emirati project for a new eco-city comes
from a specific political-economic rationale that seeks to sustain economics and
politics rather than the environment. While F+P had envisioned an eco-city as a
low carbon, climate-sensitive settlement, the Masdar Initiative, as a state-owned
company, had envisioned a test bed to develop and commercialize clean-tech
products with its business partners. In this sense, the Masdarian experiment fails,
environmentally and socially, because, in the mind of the developers, it was never
meant to succeed. The negative environmental and social externalities generated
by the development of Masdar City are the product of an economic experiment:
the only experiment that the government of Abu Dhabi has an interest in.

Like Frankenstein’s monster, Masdar City is an artefact that hides itself, seek-
ing to conceal any information on its environmental performance. The exact fate
of this urban creature is hard to predict, but it is possible to foresee some of the
socio-environmental repercussions of the experiment. A city that is artificially
kept alive by off-site, finite energy sources and governmental investment sus-
tained by the petroleum industry cannot be immortal and is meant to collapse due
to its scarce environmental and social foundations. In Mary Shelley’s novel, the
creature is abandoned by its creator and dies alone. Today, Masdar City is still
under construction and, although unlikely, a positive finale is still possible.
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15 Experimental afterlives

Making and unmaking developmental
laboratories in Ghana

Thomas Yarrow

Introduction

This chapter traces the after-effects of an experiment in urban planning.
In the wake of the construction of the Akosombo Dam, following Ghana’s
Independence in 1957, 80,000 people were resettled under an ambitious scheme
of planned development that aimed to turn rural peasants into modern citizens
through the creation of model townships. As in other mid-century resettlement
schemes, the language of ‘experiment’ was itself integral to the project. By the
1960s, the paradigm of ‘science for development’ had been largely superseded
by an understanding of development as an experimental science oriented towards
the ‘improvement’ of living conditions through the application of expert forms
of knowledge (Bonneuil 2000). As an instance of a broader experimental logic
of development, the Volta Resettlement Scheme aimed to redesign rural life and
became an important site for the production and enactment of various forms of
expertise. In this project (Shapiro 2003; Miescher 2012) and a variety of other
post-colonial contexts (e.g. Holston 1989; Mbembe 2004; Roy 2007), the desire
to be modern became axiomatically linked to the desire to be urban. Urbanisa-
tion was equated with development as a means of rendering rural populations
more amenable to state-led industrialisation and as the embodiment of modernist
aspirations of efficiency and rationality in their own right. Framed by broader
ideological currents, the post-independence Nkrumah government presented the
project as a literalisation of aspirations for the rapid achievement of a socialist
pan-African modernity that would realise the benefits of western development
while obviating its associated problems through careful planning (Shapiro 2003).
From the outset, resettlement townships were imagined as exemplary spaces
and were powerfully invested with a sense of future possibility. As experimen-
tal sites, they were important less for what they were than for what they, as
vanguards for the nation, would one day become.

Occupants of these townships today take the built environment as evidence
of the failure of this experiment but continue to maintain their faith in the
visions that inspired it. Images of urban modernity drawn from 1960s plan-
ning discourses intersect with a broader set of discourses about the urban and
the modern, orienting the ways in which resettlers imagine and act upon the



206 Thomas Yarrow

built environments they inhabit. Urban modernism is thus constituted in a
powerful yet ineffable sense of felt absence and in an ontological orientation
that constitutes these spaces through a series of negative contrasts in terms
of what they are not. The material remains of these experiments in resettle-
ment evoke for their inhabitants people and processes that failed to materialise
as hoped. The collapsing and decaying fabric of their houses recalls collapse
of the vision that originally animated their construction and elicits competing
accounts of the history that led to this failure. Abandoned and ruined houses
literalise an absence of the development that was promised. Lacking the money
for cement, houses have been extended in local materials, leading to a prolif-
eration of unplanned structures whose explicitly ‘temporary’ nature references
a sense of arrested development and of a present in uncertain relation to the
experimental futures of the past.

As an experiment in urban planning, the project was oriented towards the
achievement of urban modernism and therefore anticipated a future that has failed
to materialise in the terms imagined either by the officials and experts involved or
by resettlers themselves. Yet the experiment left material and ideological legacies
that remain imbricated in the lives of those who inhabit these townships today.
This chapter is based on ethnographic work in two of the resettlement townships,
including archival research and interviews with planners and other experts. I start
by tracing the experimental logics that were central to the project’s inception,
before examining how these persist both as a set of now decaying material infra-
structures, and as a series of aspirations and ideologies. Through this, I highlight
the specific disjunctions that emerge between utopian framings of experimental
futures and the infrastructures of the projects involved.

The sociologist Borup has noted how new technologies foster an historical
amnesia: ‘hype is about the future and the new — rarely about the past — so the
disjunctive aspects of technological change are often emphasized and continui-
ties with the past are erased from promissory memory’ (Borup et al. 2006: 208).
While as much was true of the Volta Resettlement Project at the time of its incep-
tion, Africa is now undergoing a range of experiments in urban and low carbon
living (Silver and Marvin 2015) that produce a similar amnesia with respect to
urban experiments of the past. In this context, the lens of the Volta Resettlement
is useful as a reminder that present experiments are configured in relation to an
infrastructural and ideological legacy of projects that persist, more or less palpa-
bly, even in manifest failure. New experiments are built not only on the crumbling
infrastructures of mid-century large-scale development schemes but also on the
aspirations and ideologies these earlier experiments set in train. Thus, my focus
on the material and ideological afterlife of experimental infrastructures rejoins
recent work on post-colonial ruination to highlight how pre- and post-colonial
formations remain visibly and viscerally present in the materiality of what (liter-
ally) remains (Stoler 2008). In conclusion, I suggest that the particularities of the
Volta Resettlement in turn provide a lens that makes apparent some of the analytic
limitations of recent work on ruination.
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Resettlement as experiment

The Volta Resettlement Project was undertaken in the wake of the construction
of the Akosombo Dam during the early to mid-1960s. Although plans for the
dam can be traced back well into the colonial period, the project was finally initi-
ated following Ghana’s Independence in 1957. As a flagship policy of Kwame
Nkrumah, Ghana’s first president, the physical construction of the dam became
central to the construction of the newly independent nation of Ghana in ways that
were indissolubly material and symbolic (cf. Mitchell 2002). The project entailed
a package of linked changes that were imagined to set in train progress to a differ-
ent and better future via a break with the traditional pasts of displaced peasants.
Key elements of this high-modern approach were the promotion of social and eco-
nomic development through the creation of planned urban spaces, technological
modernisation of agriculture, and technologically driven industrialisation, notably
linked to the power produced by the dam. This ideology drew explicit inspiration
from other socialist contexts, specifically in an understanding of planned urban
infrastructure as generative of modes of transformative modernity (Holston 1989,
Alexander and Buchli 2007)

In various government discourses and in wider media coverage, resettlement was
seen as a ‘sacrifice’ made by these inundated communities on behalf of the nation
as a whole but also as a form of development and improvement. Following comple-
tion of the dam in 1966, an editorial in the state owned Ghanaian Times (1966: 5)
praises the selflessness of inundated communities suggesting, ‘Not least in the
pride of place of honour and praise are those Ghanaians whose love for the moth-
erland and the prosperity of mother Africa, sacrificed their lot to bring the project
to fruition. History will not forget them.’ If resettlement was seen to entail ‘loss’ in
terms of particular traditions and the disruption of ‘organic’ if ‘backwards’ com-
munities, politicians, planners and government officials suggested that these would
be outweighed by the corresponding improvements associated with the promised
urban modernism. In a widely reported quote, frequently retold by inhabitants of
the resettlement communities today, Nkrumah made a personal pledge that none
of the resettled communities would be worse off as a consequence of the move. As
the subsequent discourses of planners, architects, journalists and politicians testify,
the intention was for resettlement to bring about rapid and sweeping improvement,
specifically through the construction of ‘urban’ and ‘modern’ townships.

The project was explicitly experimental, in a number of related respects (Shapiro
2003). The scientific approaches to development that pervaded in the 1960s both
assumed and produced a vision of society as an object with its own laws and
which could be worked on through technical procedures. These, as Paul Rabi-
now observes in the context of Morocco (1989), were becoming the authoritative
arbiters of what counted as ‘real’. Development as an experimental science thus
entailed a belief in the possibility of a different, better future — ‘improvement’ and
‘development’ — through the application of various forms of scientific knowledge
to social and economic problems. A paper by D.A.P Butcher (1970: 88), who
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oversaw the social survey, makes evident the kind of assumptions that prevailed:
‘Resettlement is largely a problem in human engineering and, as such, the “engi-
neers” — in this case the Social Welfare Officers — have to keep track of their
materials, which, being people, will not keep still like cement and iron.” If society
was a system governed by universal principles, its management required the kind
of expertise that social scientists were able to provide.

The importance of these townships as experimental sites necessitated the phys-
ical and conceptual bounding of resettlement townships from the surrounding vil-
lages. Their national significance arose not from their typicality but rather in their
distinctiveness from the social and economic characteristics of other parts of rural
Ghana and from the villages from which the resettlers had been displaced (cf. Roy
2007). The scheme involved a range of experts including planners, architects,
engineers and agronomists, including Ghanaian elites — many educated abroad
as part of the colonial governments’ plans for Independence — and expatriates
from Europe and America. As ‘living experiments’ (Shapiro 2003), the aim of the
project was not only to transform the lives of the 80,000 resettlers but to derive
planning and design principles that would form templates for a broader process of
national transformation.

Bonneuil (2000) has argued persuasively that during this period, the logic
of scientific experimentation was intricately implicated in the functioning and
expansion of the state in various African contexts. Experimental discourses made
authoritarian and productivist interests of colonial and post-colonial governments
appear as a form of intellectual progress through the pursuit of knowledge. Where
money was wasted or anticipated benefits failed to accrue, these could be justified
as instances of experimental failure that did not undermine — and even ultimately
bolstered — broader ideals of scientific truth and progress.

Resettlement in Ghana, as elsewhere, helped to bring about a shift in the rela-
tion between government and rural populations. Previously beyond the reach of the
state, resettlement entailed forms of geometricisation, standardisation and discipline,
shaping agrarian societies to make them more amenable to intervention and control.
Small-scale peasant farmers were aggregated in larger, more “urban’ units that could
be more easily administered. Bonneuil (2000: 269) notes in relation to the continent
as a whole that ‘village layout and housing as well as social life were also designed
from above, so as to turn villages into functional units of supervision and experimen-
tation’. Scientific experimentation and increasing state control went hand in hand
insofar as both depended on and created similar forms of legibility and visibility:

One can view the settlement schemes as crucial sites for aligning rural socie-
ties with the conditions and practices of the [research] station ... They were
hence ‘experimental systems’ ... in so far as they constituted an arrangement
of objects and people designed to produce experimental data.

(Bonneuil 2000: 272-273)

The infrastructures that accompanied the Volta Resettlement were experimental,
ordering the conditions of social and economic life in ways that made control, and
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hence measurement, possible. They were also experimental in the additional linked
sense that they deliberately manipulated events to an anticipated but unknown
outcome. In the context of the Volta Resettlement Project, urbanisation and experi-
mentation were thus linked in two key respects. Planned townships provided the
material infrastructures that made experimentation possible through order and
legibility. At the same time, visions of urban life configured ideas about an anticipated
future whose realisation was experimental and hence uncertain.

By bringing together previously distinct villages in planned townships, planners
aimed for a more efficient use of resources as services were centralised in accord-
ance with the tenets of Central Place Theory, an internationally fashionable mod-
ernising planning discourse influenced by the work of Walter Christaller. Under
the Volta Basin Area Development Plan, hundreds of small subsistence villages,
were aggregated into 54 townships. As well as enabling the centralisation of ser-
vices such as schools, clinics, water pumps and public toilets, the agglomeration of
previously distinct communities was intended to provide a compact labour force
that would facilitate the mechanisation of agricultural production and provide a
further impetus to economic growth. In contrast to the inundated communities, the
regional plan was intended, in the words of the Chief Planning Officer ‘for creat-
ing a more rational and economic pattern of settlements’, in which ‘the selection of
suitable sites, the pattern of settlements and their sizes will be influenced by such
technical considerations as health, sanitation and water supply’.!

If the logic of experimentation — and more broadly of science — participated
more or less wittingly in the development of new forms of governmentality, these
experimental spaces also created ‘laboratories’ through which new knowledge,
new paradigms of thinking and even new disciplines were founded (Bonneuil
2000). For researchers from a range of disciplines including sociology, anthropol-
ogy, engineering, architecture, planning and agronomy, resettlements made people
and the environments in which they lived increasingly accessible and legible, pro-
viding a context in which various forms of intervention could be undertaken and
monitored. The townships were thus differently constituted as experimental sites
in relation to a range of epistemic interests. Resources from the Volta Resettlement
Project, and the experimental possibilities this made available, helped establish a
number of new university departments, through work undertaken at Kumasi and
Legon. The Buildings Research Group at the Kwame Nkrumah University of Sci-
ence and Technology played a leading role in the development of building tech-
nologies that sought to combine modern principles with locally available materials
and a sensitivity to existing social circumstances. A social survey, undertaken to
aid the successful integration of different groups, contributed to the development
of new methodologies (pioneering an early IBM punch-card system for analysis
of data on an unprecedented scale). Likewise, anthropological work in these com-
munities contributed important new insights and helped develop new frameworks
for the analysis of rural communities undergoing processes of ‘modernisation’. If
these kinds of knowledge participated in the emergence of new forms of govern-
mentality, the academics who undertook this work were often explicitly critical of
the government officials and the top-down methods espoused. Robert Chambers
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was involved in social research connected to the Volta Resettlement Project and
edited the book that brought together key strands of the research supported by
the project. His unease with the lack of community consultation is evident in his
introduction to the book (Chambers 1970) and it is certainly possible that his later
pioneering work on ‘participation’ (Chambers 1983) was at least in part built upon
knowledge gained through this non-participatory process.

From the outset, the aims and ideologies that informed these experiments were
far from monolithic, even amongst the various experts responsible for its design
and execution (Miescher 2012). Tensions emerged regarding the extent to which
such spaces should be configured to conserve or to change the existing lives of
resettlers, the degree to which ‘tradition” should be accommodated or overturned,
and the emphasis to be given to pragmatic as opposed to idealistic visions of what
could be achieved. Initial plans for resettlement were relatively modest, entailing
the relocation of villagers through ‘aided self-help’. However, the scale and scope
of the plan increased as the project evolved, reflecting the increasingly ambitious
developmental rhetoric of the newly independent government. As the lake waters
started to rise, planners and politicians became increasingly concerned with the
difficulties of resettling such a large number of people through self-help alone,
particularly given the limited time available. Correspondence between planners,
architects and civil servants testifies to an increasing desire to ‘modernise’ these
communities through a process of planned urbanisation. In a memorandum
produced by the senior assistant secretary to the Volta River Secretariat (Mensah
1961), he notes ‘it is no good pushing Ghana 100 years back by giving the people
the same old inferior buildings’. This change of emphasis is reflected in the
disappearance of the word ‘village’ from the vocabulary of those implementing
the resettlement plans, and its replacement by the word ‘town’ (Chambers 1970).

If the increased size of communities was desirable for the modernisation
of economic activity and the rationalisation of services, the creation of a more
‘urban’ feel to the townships was also regarded as an end in itself. Commenting
on the designs of the ‘core houses’ of which the resettlements were composed,
Miles Danby (1970: 170), the British architect responsible for the design of one
of these, positively remarks that ‘this type gives a higher density ... and had been
used by planners to give a more “urban” or “town” feel’. Over and above these
‘rational’ considerations, the merging of ethnically and linguistically diverse pop-
ulations was also seen as a positive move, facilitating a movement away from
‘traditional’ affiliations of kinship, chieftaincy and ethnicity towards more overtly
‘modern’ forms of relationship based on shared nationality and citizenship. In this
way, resettlement townships were conceptualised as functionally integrated units
in which social, ethnic and economic differences were subsumed to a regional and
national logic of development.

Whilst government discourses foregrounded human agency and the capacity to
shape nature to human ends, the realisation of these plans depended on complex and
precarious alliances between a range of human and non-human agents (Mitchell
2002). Planning files testify to the unruliness of the people and things they sought
to change: buildings cracked, materials were routinely stolen, cement caked, local
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workers failed to turn up and produced shoddy work, and resettlers retained habits
and ‘traditions’ understood to be contrary to the logic of the modernist plan. The
Volta Resettlement Project was from the outset precarious and contradictory, hold-
ing out a multiplicity of promises even in its apparent singularity.

I have pointed to the ways in which planners in post-colonial Ghana natu-
ralised a relationship between the urban and the modern as intrinsically linked
social forms. Such discourses constituted a set of aspirations that were concretely
embedded in a range of infrastructures, including houses, planned townships,
new roads and agricultural systems. These literalised a new relationship between
citizens and state and carried forwards a set of hopes and expectations about the
possibility of a different and better future. While this future has manifestly failed
to materialise in the terms imagined, it leaves important material and ideological
legacies. The next section explores the afterlife of these experimental spaces. |
use the term ‘afterlife’ borrowing from Benjamin’s conceptualisation of ruination
in his work on the arcades projects (Dawdy 2010; Gordillo 2014). For him, as for
other critical theorists, modern ruins act as reminders of the hubris of modern lin-
ear time, revealing its contradictions particularly powerfully as a consequence of
their effaced functionality. The perspective provides a useful position to consider
how experimental infrastructures continue to literally matter, even and indeed
because they have ‘failed’.

Experimental afterlives

Though the resettlement took place over 50 years ago, beyond the memory of the
majority of residents of resettlement townships, ideas of urban modernity embodied
in planning and public discourses of the 1960s remain central to the understand-
ings and practices through which people today occupy these spaces. Resettlers
frequently complain about the conditions within resettlement communities but
rarely question the visions that informed these. High-modern developmentalist
ideologies integral to the project’s inception constitute a lens through which exist-
ing conditions are seen and found wanting. Assessments of today’s circumstances
relative to the standard of living prior to resettlement remain contested. However,
resettlement communities are characterised by a pervasive sense of present condi-
tions in a disjunctive and hence ‘failed’ relationship to the visions and promises
that accompanied the project’s inception. As an experiment in the development of
a specific form of modern urbanism, the project entailed the promise of a future
that persists in the memory of inhabitants of these townships and which animates
a range of engagements with the now decaying infrastructure of what is widely
seen as a failed experiment.

Abstractly, this absence is understood in terms of ‘development’, ‘modernity’,
‘progress’, ‘civilisation’ and ‘urbanisation’. More concretely, such ideas are lit-
eralised in various aspects of the built environment. Buildings in poor repair are
described as ‘ramshackle’ and ‘un-civilised’. The ‘temporary’ nature of makeshift
kitchens and bathrooms, fashioned from ‘swish’ (the local term for mud-constructed
houses) and corrugated iron, is similarly highlighted as evidence of a gap between
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vision and reality (see Figure 15.1). More generally, the ‘bushy’, ‘weedy’ and ‘chaotic’
nature of the town are imagined as evidence of ‘backwardness’ and ‘under-
development’, that highlights the failed promises that attended resettlement.

Such discourses evoke an understanding of ruination and decay that is partly
elicited by the material remains of these infrastructures but which do not determin-
istically arise from these (Stoler 2008; Edensor 2012; Johnson 2013; Schwenkel
2013). Rather these relate to an ontology that enlists archetypes of the modern and
the urban, and as the flip side of these visions, sees the environment to hand in
terms of a relative deficit of those attributes. The physical remains of the resettle-
ment project emerge in shifting disjunction with the ideological remains of visions
that originally sustained it.

Walking around the resettlement township of Senchi with one of the town elders,
he pointed out a core house that was being undercut by heavy erosion, causing it to
sag heavily on one side: ‘there is no development here, we are living like animals’,
he commented with frustration and despair. The house exemplified a wider pre-
dicament. In many of the resettlement townships, outward migration to larger urban
conurbations and to ‘home-towns’ in other parts of the country have led to the aban-
donment of large numbers of the core houses that resettlers were allocated. Many of
these structures now lie empty. Built in anticipation of future development by their

Figure 15.1 A 'core-house', typical of those provided to resettlers throughout the 54
resettlement townships. Note the front porch, intended for infill as an additional
room. A separate kitchen has been added to the side. (Source: author.)
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occupants, these structures now appear as empty shells that are seen to literalise an
absence of the ‘modernity’ and ‘development’ they initially stood for. Materially
deteriorating infrastructures, including collapsed walls, rusted tin roofs and rotting
doors and windows symbolically index a wider sense of decay (cf. Stoler 2008). As
literally empty structures, their material traces evoke the metaphorical absences of
the promised modernity and the emptiness of the promises of planners.

Resettlers come to see their own lives through the lens of these modernist visions,
which, in their manifest disjunction from contemporary realities, inspire both hope
and despair. Modernist visions continue to circulate in nostalgic recollections of
Nkrumah’s plans, kept alive through various forms of oral history and memory
that engender widespread consciousness of the project’s promised futures. Born in
Awura Hae, a small village resettled to New Senchi, Nana moved to Accra to work
as a security guard before returning to be installed as a local chief. Now in his six-
ties, he lives in a small ‘core house’ adapted for the purposes of his role through the
construction of a shrine and a small picket fence. Bemoaning the inadequacies of his
‘palace’ for the purposes of his office, he connected his impoverished status to the
wider problems of the resettlement townships: ‘If we were to be during Nkrumah’s
time, by this time Akosombo here would be very different ... We don’t get any-
thing after Nkrumah’s time.” Imagining an alternative trajectory in which Nkrumah
remained in power, he described an alternative that in turn evoked the problems of
present realities: ‘If it was Nkrumah, you would find it difficult to enter my palace.
You see, I will be growing tall and fine. But now, see, I am poor in everything.’
Echoing these sentiments, an elderly man in the resettlement township of Npakadan
linked the townships lack of development to the overthrow of Nkrumabh:

Life would have been really good — happier. Today we would have had
an aerodrome, and Nkrumah also thought of making some rail lines from
Kpong — many, many good things ... The minute Nkrumah died all his plans
and all that he wanted to do for the resettlement was stopped ... So that is
why we are suffering. Other than that, this town would be a very nice town.

Such sentiments articulate a broader sense in which present realities remain
framed by the anticipated but unrealised promises of planners. The now crumbling
remains of resettlement continue to be haunted by the alternative possibilities of
the plans that initially prompted their construction.

Current social practice also acts to remake the modernist planned spaces that
resettlement created. In various ways, the activities of resettlers exceed the
possibilities that planners intended (Lefebvre 1991). Their day-to-day activities
literally and conceptually extend these built forms in a range of ways that more
or less subtly transform the modernist logics through which they were initially
conceived. Planners sought to instate ‘zones’ in which ‘business’, ‘commercial’,
‘domestic’ and ‘recreational’ activities would be spatially segregated. In this way,
the townships were imagined as a patchwork of areas in which social and eco-
nomic ‘function’ coincided with particular spatial and built forms (Holston 1989;
Lefebvre 1991). Such spatial distinctions are obviated through a range of practices.
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The designation of resettlement houses as ‘domestic’ spaces is routinely transformed
in the uses to which these houses are put. Core houses are extended and opened up
onto streets so that they can function as shops, whilst others turn their houses into
sites of commercial activity as makeshift ‘chop bars’, hair salons and bakeries.
Spare rooms are used to store surplus produce such as corn and yams.

Architectural plans reveal the towns as a series of discrete ‘plots’ laid out along
a regular grid system of interconnecting roads. The movements and activities of
resettlers confound this segregation of space into ‘public’ and ‘private’ areas. Over
the intervening four decades, many of these public rights of way have been eroded
through illegal development or fallen into disrepair through lack of use. Whilst
public rights of way have thus been effectively privatised, private space has also
been made public. Commenting on the series of paths that cross-cut the township,
a man living at the resettlement township of New Senchi joked to me, ‘everyone’s
home is a path’. Architectural drawings depicting neatly trimmed boundary hedges
thus depict a form of spatial segregation that in practice is rarely maintained.

If resettlers have thereby dissolved many of the distinctions that planners hoped
to enact, they have also imposed socio-spatial distinctions that planners sought to
erase. Planners, architects, resettlement officers and state bureaucrats saw resettle-
ment entailing a movement from a ‘traditional” past to a ‘modern’ future. Today,
by contrast, resettlers understand the resettlement townships as a composite of
temporally distinct elements. Houses, along with other aspects of the built environ-
ment, are described in terms of their relative ‘modernity’ or ‘under-development’
(Yarrow 2011). Spatial distinctions are thus presented in terms of temporal distinc-
tions that in turn make apparent differences between the various groups of people
of which the township is composed. In this sense, modernising narratives continue
to inflect resettlers’ understandings of these spaces, even as their use of these terms
calls into question the homogeneous, empty time of the modern nation state.

In these and other ways, the daily practices of resettlers have acted to reassert
social processes and cultural values that the plan intended to deny (cf. Holston
1989). What resulted was not an ‘old’ way of life, still less the hangover from tra-
dition that planners and town managers have subsequently claimed. Neither, how-
ever, was it the imagined urbanism of planners and architects. Existing theories
of modernist planning help to reveal how the production of the ‘abstract space’
(e.g. Lefebvre 1991) of planners and architects is implicated in the consolidation
of new forms of state power and governance. By the same token, these illuminate
how space is literally produced through a range of social practices that confound
the logic of urban modernity that planners and architects intended to enact (de
Certeau 1984). Yet in order to properly capture the dynamics at play in these
resettlement townships, it is necessary to qualify these theories with respect to
their formulation of the political (Nielsen 2011).

Conceived as an instrument of state power, it has become increasingly com-
mon to celebrate if not romanticise practices and relationships that appear to deny,
evade or reformulate the submerged intentions of planned spaces. Yet this per-
spective seems misplaced in a context in which, following over two decades of
Structural Adjustment, the state is now almost entirely absent. Here, resettlement
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townships now represent the material expression of a statist vision that has almost
entirely evaporated. In this context, in which a totalising order is now manifestly
absent, it seems unhelpful to imagine the practices through which people inhabit
these spaces as ‘subversive’. In clinging to a past vision of a planned urban moder-
nity resettlers render its absence as problematic. To the extent they seek to rede-
fine their relationships to the bureaucrats and planners they take to be responsible
for this predicament, this is not by subverting their plans. Rather, broken promises
are highlighted in calling for their realisation.

Conclusion

In this chapter, I have described the afterlife of a mid-century experiment in reset-
tlement, highlighting how continued enchantment with a modernist experimental
vision persists in disjunctive relation to an infrastructural reality perceived to lack
these qualities. My discussion of the contemporary practices and understandings
through which people now occupy these spaces makes evident how the project
inflected ideas about urban life with utopian visions that continue to resonate. The
‘failure’ of the project is not understood as a matter of the experimental vision
itself: it arises through juxtaposition of an anticipated modernity and a social and
infrastructural reality seen as a negative instance of this modernist ideal.

The recent ‘turn to ruins’ helps to highlight these dynamics to the extent these
accounts illuminate the complex imaginative, temporal and affective dynamics
that arise through interactions with literally decaying materials. Helpful, also, is the
insistence in recent work on the contextual specificity of these encounters. How-
ever, while the analytic lens of ruination opens up interpretive possibilities, the
lens of the Volta Resettlement Project makes evident a limiting assumption inher-
ent in much of this literature. In an influential paper, Dawdy (2010: 777) suggests
that ‘there is hope in ruins, in the suggestion that modernity can be surpassed’.
Likewise, the celebration of ruination entails a critique of Cartesian planned space,
and of a western metaphysics of presence. Edensor (2012: 844) suggests that ruins
highlight how ‘Modern attempts to cleanse, banish ambiguity, and order the mem-
ory of space are always disturbed by such disorderly spaces and by the ghosts
they contain.” Gordillo (2014: 6) suggests processes of ruination reveal ‘the criti-
cal power of negativity to disintegrate the positivity of the given, of things as they
seem to be, and thereby to undermine any reified fantasy of a complete seamless
whole’. In various ways, recent work celebrates the social, cultural and imagina-
tively creative possibilities that result from ruination: ruination is hopeful and pro-
ductive as a counterpoint to the assumed hubris of modern concerns to order and
discipline (Buchli 2013; Pelkmans 2013). Likewise, it is revelatory as the counter-
point to modernity’s own hubristic understanding of fantasies of wholeness and
completion. In line with broader critiques of modernist urbanism and planning,
explicit or implied critiques of modernity eclipse what is ethnographically at stake
in contexts where modernity exists as a condition that is absent but desired.

The ruins of this mid-century urban experiment are powerfully significant
because of, not despite, the project’s failure. These inspire a series of interlinked
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ideas about the gap between the possibility of the different, better, future anticipated
by the experiment, and the actually existing circumstances that resulted from its
failure. In some ways, these experiences resonate with accounts from other parts of
the continent (Ferguson 1999; Larkin 2004), where modernity exists as a constitu-
tive absence. Idealised visions of how life is elsewhere make apparent the deficit
of life as lived here. However, the experimental context of the Volta Resettlement
Project gives these dynamics a specific and arguably more pronounced form. As
vanguards of what the nation could have become, the gap between post-independence
promise and present reality is acute and intimate. Residents of resettlement town-
ships encounter it daily in their interactions with now crumbling infrastructures
that make apparent what they could have been and simultaneously what they are
not. Possibility and problem, ideal and reality are mutually elicited through daily
encounters with experimental remains.

Note

1 Letter from the chief planning officer for the attention of Mr Wright (Environmental
Sanitation Division), EAK Kalitsi (resettlement officer) and George Nez (UN Mission
to Accra), 25 May 1962.

References

Alexander, C. and Buchli, V. (2007). Introduction. In Alexander, C., Buchli, V. and
C. Humphrey (eds), Urban Life in Post-Soviet Asia. London: UCL Press, 1-39.

Bonneuil, C. (2000). Development as experiment: science and state building in late colo-
nial and postcolonial Africa, 1930-1970. Osiris, 15: 258-281.

Borup, M., Brown, N., Konrad, K. and van Lente, H. (2006). The sociology of expectations
in science and technology. Technology Analysis and Strategic Management, 18: 285-298.

Buchli, V. (2013). An Anthropology of Architecture. London: Bloomsbury.

Butcher, D.A.P. (1970). The social survey. In Chambers, R. (ed.), The Volta Experience.
London: Pall Mall Press, 78—-102.

Chambers, R. (1970). Introduction. In Chambers, R. (ed.), The Volta Experience. London:
Pall Mall Press.

Chambers, R. (1983). Rural Development: Putting the Last First. London: Longman.

Danby, M. (1970). House design. In Chambers, R. (ed.), The Volta Experience. London:
Pall Mall Press, 164—178.

Dawdy, S.L. (2010). Anthropology and the ruins of modernity. Current Anthropology, 51:
761-793.

de Certeau, M. (1984). The Practice of Everyday Life. Berkeley: University of California
Press.

Edensor, T. (2012). The ghosts of industrial ruins: ordering and disordering memory in
excessive space. Environment and Planning D: Society and Space, 23: 829-849.

Ferguson, J. (1999). Expectations of Modernity: Myths and Meanings of Urban Life in the
Zambian CopperBelt. Berkeley: University of California Press.

Ghanaian Times (1966). Editorial: our faith. Ghanaian Times, 24 January 1966, p.5.

Gordillo, G. (2014). Rubble: The Afterlife of Destruction. Durham, NC: Duke University
Press.



Experimental afterlives 217

Holston, J. (1989). The Modernist City: An Anthropological Critique of Brasilia. Chicago,
IL: University of Chicago Press.

Johnson, A.A. (2013). Progress and its ruins: ghosts, migrants and the uncanny in Thailand.
Cultural Anthropology, 28(2): 299-319.

Larkin, B. (2004). Degraded images, distorted sounds: Nigerian video and the infrastructure
of piracy. Public Culture, 16: 289-314.

Lefebvre, H. (1991). The Production of Space. Oxford: Blackwell.

Mbembe, A. (2004). Aesthetics of superfluity. Public Culture, 16(3): 373—405.

Mensah, K.B. (1961). Problems of housing in connection with the Volta River Project:
Resettlement and Compensation. Memorandum, 3 July 1961.

Miescher, S.F. (2012). Building the city of the future: visions and experiences of modernity
in Ghana’s Akosombo Township. Journal of African History, 53: 367-390.

Mitchell, T. (2002). Rule of Experts: Egypt, Techno-Politics, Modernity. Berkeley: University
of California Press.

Nielsen, M. (2011). Inverse governmentality: the paradoxical production of peri-urban
planning in Maputu, Mozambique. Critique of Anthropology, 31: 329-358.

Pelkmans, M. (2013). Ruins of hope in a Kyrgyz post-industrial wasteland. Anthropology
Today, 29: 17-21.

Rabinow, P. (1989). French Modern: Norms and Forms of the Social Environment.
Chicago, IL: University of Chicago Press.

Roy, S. (2007). Urban space, national time, and postcolonial difference: the steel towns of
India. In Cinar, A. and Bender, T. (eds), Urban Imaginaries: Locating the Modern City.
Minneapolis: University of Minnesota Press, 182-207.

Schwenkel, C. (2013). Post/socialist affect: ruination and reconstruction of the nation in
urban Vietnam. Cultural Anthropology, 28: 252-2717.

Shapiro, J.E. (2003). Settling Refugees, Unsettling the Nation: Ghana’s Volta River Reset-
tlement Scheme and the Ambiguities of Development Planning, 1952-1970. Ann Arbor,
MI: University of Michigan.

Silver, J. and Marvin, S. (2015). Powering Sub-Saharan Afirica’s Urban Revolution: An
Energy Transitions Approach. Working Paper, Department of Geography, University
of Durham.

Stoler, A. L. (2008). Imperial debris: reflections on ruins and ruination. Cultural Anthropology,
23:191-219.

Yarrow, T. (2011). Kinship and the core house: contested understandings of kinship and
place in a Ghanaian resettlement township. In Edwards, J. and Petrovic-Steger, M. (eds),
Recombinant Knowledge: Or How Stratherian Concepts Travel. Cambridge: Cambridge
University Press.



16 The glorious failure of the
experimental city

Cautionary tales from Arcosanti
and Masdar City

James Evans, Gabriele Schliwa
and Katherine Luke

Crises, contrasts and cautionary tales

It is hard to imagine two more archetypal experimental cities than Arcosanti, a
commune-style urban laboratory founded in 1970 in Arizona, and Masdar City,
a current-day living lab for clean-tech development in the Middle East. Both
Arcosanti and Masdar City reflect experimental urban responses to moments of
environmental crisis; the former originating in the environmental and oil crises
that hit the United States in 1969 and 1973, and the latter gestating in the era of Al
Gore’s An Inconvenient Truth and the resource security concerns associated with
the Iraq wars. But beyond that, the two places appear diametrically opposed. The
contrast between Arcosanti, a product of the 1960s belief in progressive social
forces, and Masdar City’s contemporary neoliberal corporatism could not be
sharper.

This chapter examines the underlying motivations and philosophy of these
self-styled experimental cities to reveal continuities in the ways in which experi-
mentation is articulated. The lived experience in each place suggests that neither
has managed to embed its experiments into an urban culture or political system.
But while the social and political aspects of urban experimentation are largely
neglected, each place articulates a clear ideology of how urban society can be
designed around new technologies. The current proliferation of urban experiments
around the world reflects the same urgency to find alternatives to business as usual
in the face of pressing global challenges and a similar ideological dependence on
technology as the basis for a designed urban society. Arcosanti and Masdar City
serve as cautionary tales for such approaches, highlighting the need to situate new
technologies within a lived political and social context rather than designing cities
around technologies.

Arcosanti — a laboratory for self-creation

Seventy miles north of Phoenix, Arizona, in the highlands of the Sonora Desert
sits one of the most interesting settlements in North America. Founded in
1970 by Italian architect Paolo Soleri (1919-2013), Arcosanti is a self-styled
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urban laboratory for the discovery of new ways of human living (Soleri 1983).
Auto-constructed by a constantly rotating group of some 7,000 volunteers
over the last 40 years, Arcosanti enacts Soleri’s principles of arcology — a
philosophy which merges ideas from ecology into architecture (Soleri 1969).
Arcology focuses on the creation of habitats for human beings that enable the
progressive development of civilisation and intelligence through increasing
complexity. The idea of miniaturisation plays a key role in this philosophy.
Bringing people and things into closer proximity creates the conditions needed
to facilitate greater levels of interaction. It is these interactions that generate
complexity, liveliness and evolution. Arcology draws design principles from
ecology, noting that higher life forms (such as bees, ants, apes), live in organ-
ised, dense settlements, while lower life forms (corals, moulds and so on) are
spread out.

Soleri theorised that the shape of the city could change human behaviour and
devised numerous ‘arcologies’, cities designed using arcological principles. In
contrast to Broadacre City developed by Soleri’s former teacher Frank Lloyd
Wright and embodied in the two-dimensional sprawl of Phoenix, Arcosanti
is a car-free, three-dimensional settlement. It is inspired by the walled cities
of Italy and the pueblo dwellings of indigenous peoples in the southwestern
United States, both places where Soleri felt society to be more vibrant and
the environment better conserved. Arcosanti sits on 860 acres of land in total,
much of which is rented for cattle ranching. Although the footprint of the city
only covers 25 acres, Soleri would have said that the 860 acres are equally
part of the urban form, as the small city footprint allows conservation of the
surrounding desert.

Arcosanti was built in an extreme environment to show that sustainable living
was possible anywhere and that the arcological model could be replicated. Soleri
proposed hundreds of other (sometimes more outrageous) cities. Many, such as
the Space Arcology, were never intended to be built but rather to push the limits
of architecture and promote the densification of urban design. Density forms the
main principle animating Soleri’s urban designs, prefiguring subsequent planning
orthodoxies concerning the desirability of compact cities and their role in facilitat-
ing creativity. Soleri terms the process by which cities generate complexity the
‘urban effect’. While his designs have mostly been discussed in relation to their
ability to address environmental resource constraints, the idea of the urban effect
is based upon a set of arguments concerning its value in relation to quality of life
and the enhancement of creativity (Soleri 2001).

Visually, Arcosanti is synonymous with its large half-dome structures, or
apses, which ameliorate the extreme temperatures of the desert. Constructed
from concrete, they have a high thermal mass, which, combined with the south-
facing orientation, enables them to remain cool during the day and emit warmth
at night. As Figure 16.1 shows, these domes are distinctive and almost other-
worldly. The apses are based on the same earth cast construction principles as the
Soleri windbells, which are produced by the foundries at Arcosanti and Cosanti,
the original Soleri settlement, in the Paradise Valley suburb of Phoenix. Making
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bells generates income to support the broader Arcosanti project, although ironi-
cally they now enjoy at least as much fame as Arcosanti itself.

In the last 20 years, Arcosanti has focused on developing food production sys-
tems, using closed-loop design principles. Projects in greenhouses scattered through-
out the settlement grow produce for a weekly farmers market to raise money for
seeds, irrigation equipment, and greenhouse maintenance and any surplus is used in
the communal kitchen. Arcosanti also had 60 acres under cultivation with corn and
peaches. Soleri never supported these projects, which he thought distracted volun-
teers from the central goal of completing the city construction. After a flood on the
Agua Fria River destroyed the dyke protecting the fields, the land was not replanted,
and the orchard subsequently removed. The existing systems serve more to show
how food production can be incorporated into an urban landscape, and, given the
huge level of interest in sustainable food in the United States currently, serve to
attract people to Arcosanti. Other efforts to develop a local economy, including
a bakery and the Ferguson’s free store (the only shop that ever filled space in the
rooms devoted to commercial use in the residential East Crescent complex), simi-
larly faltered given the lack of labour, funding and a local market. The total operat-
ing budget for 2012 was less than US$1 million (Tortorello 2012) and the daily
cash economy is limited as the majority of residents earn only a minimum wage
and many are simply volunteers that receive room and board in exchange for work.

Arcosanti is often portrayed as a typical eco-alternative community typified
by self-sufficiency but in terms of its functions and services it was not intended
to be that different from other towns. Arcology is based on the idea of self-
containment rather than self-sufficiency, whereby °‘leanness’ tends towards
increasing miniaturisation of form and function (Soleri 2002). Within the precepts
of arcology, the primary motivation to reduce resource use is because this is the
basis of progress towards higher levels of civilisation and well-being. The more
concentrated a habitat is, the more interactions it produces between its component
parts, which in turn produce more innovation, liveliness, and culture. Figure 16.2
shows examples of how this kind of density has been attempted at Arcosanti, with
the settlement designed vertically as well as horizontally to intermingle work and
living spaces. For Soleri, progress involves the internalisation of matter through
miniaturisation and the growing complexity this affords. The concept of self-
sufficiency is not just unrealistic but irrelevant and even anathema to this argument.
Self-containment enables self-generation from within.

Within this understanding the primary role of the city becomes to function as a
laboratory for self-creation. Arcosanti combines design and technological innova-
tions to produce experimental living arrangements that address problems associated
with land use, social integration, energy use, food production and transport (Grierson
2003). Soleri (2002) makes an explicit distinction between experimentation and the
experiential process, whereby the laboratory becomes an ideal habitat for human
development. Whilst the laboratory ‘is necessary to develop an experiment and then
take it to its breaking point ... it is not the experiment that connotes learning but the
laboratory’ (Soleri 2001: 66). The goal of urban design is to create cities as labo-
ratories to enable self-creation. From this perspective sustainability becomes part
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of a process of progressive self-transformation (Grierson 2003), which is clearly
distinguished from adaptation per se. As Soleri states, ‘we have to sell the Lean
Alternative or we can sell out and adapt. 7o adapt is to forego the very notion of the
laboratory [emphasis added]” (Soleri 2002: 24). Adaptation comes from without,
whereas learning comes from within — ‘the laboratory is the place where things that
are uncommon and unproven are tested: a learning process by definition’.

The ideal of auto-construction, or self-building, flows from this thesis, as
the city provides the medium for self-transformation. As Figure 16.3 shows,
Arcosanti is permanently under construction — a fact that produces tensions within
the community. Construction is necessary to maintain the city as one-third of their
income comes from the tuition payments of workshop participants, who spend
five weeks at Arcosanti learning the basics of arcology theory, earth casting, and
concrete construction; but there is an increasingly limited budget for new projects.
This has challenged their fidelity to Soleri’s original plan. Everything adheres to
a master plan (even the bells are based on his original casts and the foundry work-
ers are not allowed to deviate from certain shapes and patterns). However, much
of the design is now out of date or no longer feasible. Some projects have been
abandoned, such as the energy apron, a seven-acre greenhouse designed to extend
down the wall of the canyon above which Arcosanti sits and funnel hot air into the
city for heating (Arcosanti 2015).

Arcosanti and the principles of arcology upon which it is based resonate
with current debates concerning urban experimentation. Far from seeing urban
experiments as something separate that can be grafted onto cities, urbanisation
is cast as a process of self-creation whereby cities act as laboratories to enable
learning. The city provides the socio-material context through which people
and things are transformed into ever more tightly knit relationships, connect-
ing people and things in ways that political and institutional accounts of urban
change have tended to overlook (Bulkeley ef al. 2014). The material fabric of
the city becomes part of the process of self-invention and frames the process of
urban learning.

Smart technology resonates with this way of thinking. Smart phones are the
paragon of miniaturisation. They have internalised a huge amount of matter
(address books, diaries, desktop computers, and so on) and facilitated unprec-
edented levels of communication and interaction. Smart grids are predicated
upon reducing the distance that energy needs to travel by decentralising energy
production and managing supply and demand on local levels. Smart districts
achieve miniaturisation and densification through the use of ICT to increase
connectivity. The modularity of arcological urban designs also allows them to
be scaled to different sizes based on population, a concept most recently used
in Soleri’s designs for the Lean Linear City (Soleri et al. 2012), which is essen-
tially a series of urban units that can be stitched together. These urban units are
based upon the same kind of closed-loop thinking that animates urban sustain-
ability systems from waste reuse to rainwater capture. However, for Soleri, effi-
ciency gains are a side effect rather than aim of this process — the ultimate goal
of the city is to act as the medium through which a more complex and hence
innovative society can develop.
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While Paolo Soleri passed away in 2013, the settlement continues under the
management of the Cosanti Foundation, a not-for-profit educational organisation
that aims to share Soleri’s architectural concepts and philosophy with students,
professionals and the general public, and ensure the continuing construction of
Arcosanti. Initially intended to house 5,000 inhabitants, only 5 per cent of the origi-
nally planned settlement has been built and it struggles to attract more than 100
residents at any time. Soleri never wanted to build a community. He envisioned
Arcosanti as a laboratory and worksite where workers lived for convenience, which
should not be considered a permanent home until construction was complete. Many
of the longest working employees do not live there, and neither did he for the last 20
or so years of his life. These intentions aside, community considerations have made
the development of basic governance structures unavoidable. All new residents
must complete the five-week workshop; after which, they are permitted to petition
for residency, which is contingent upon finding a position (either paid or voluntary)
within the settlement and approval by the Community Council. Even then, the new
residents rarely live in the city itself but in ‘cubes’ at the bottom of the mesa.

Living in Arcosanti demands certain sacrifices. It is not possible to drive, there
is no cable television, the closest grocery store is a 40-minute commute. And yet,
people chose to live there and adapt their behaviour as such. It is not just about
experimentation with architecture, but also styles of living and community build-
ing, with which not all of the issues have been successfully resolved. When Soleri
lived at Arcosanti, he was the ultimate arbitrator of community complaints. Not
only did the city adhere to his master plan but his specific rules also regulated
residence, in many ways smacking ‘of a puritan desert despotism’ (Luke 1997:
171). As the founder of the project, he was widely respected and residents were
willing to adhere to the rules in order to participate in the creation of an ideal
city. The shared and progressive commitment to environmental sustainability
also obscured the lack of democracy within the community. However, as Soleri
slowly withdrew from leadership, numerous conflicts emerged over the attempt
to establish a system of governance. A Community Council was created after
Soleri moved back to Cosanti to manage day-to-day operations of living in the
settlement but meetings were often dead-locked by small issues such as having
dogs, quiet hours, and where people could smoke and drink. The older residents
complained of disrespect and the younger residents felt unrepresented. In the
summer of 2012, the residents of the cubes drafted a list of demands including
more transparency and greater representation on the Community Council. Older
residents resisted ceding control of the city to the transient population of younger
volunteers passing through, in some cases driving them away from the settlement.

Questions loom as to the future of the city. There is an ongoing debate about
shutting down construction and turning Arcosanti into a museum or a conference
centre. Following the death of Soleri in 2013, the Cosanti Foundation solicited
applications for the Strategic Plan Steering Committee comprised of 22 alumni
and residents. The Committee will meet quarterly over the two-year planning pro-
cess and has actively sought feedback from residents, alumni, and the Board of
Directors. This is not just a social challenge but an economic one, as the ideological
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precepts upon which Arcosanti is based have created a splendid isolation from
the broader industrial and commercial relations that nourish conventional urban
growth (Luke 1997). Perhaps because of this, the arcology model never spread.
While many have taken part in the workshops at Arcosanti, the impact of the pro-
ject is unclear. Other arcologies have been proposed (Quick 2011), yet Arcosanti
remains the only one ever built. Most of the current structures were completed in
the 1970s and 1980s and it is hard not to conclude that it resembles what the city
of the future might have looked like 30 years ago. Certainly the sweeping ideas of
arcology, linking urban design to the self-realisation of the human species display
an unfashionable type of generalising modernist thought.

That said, Arcosanti receives between 25,000 and 50,000 visitors per year, and
on a visit in 2012, we were told that delegations of Chinese planners running into
the hundreds were periodic visitors. Soleri also did some consulting in China and
presented the Lean Linear City at the Beijing Center for the Arts in 2009 (Arcosanti
2009). Although the city is known globally, especially in Italy and Japan, within
Arizona it is more commonly understood to be a commune than a comprehensive
project about alternative urbanism.! That is also what it has become as it attracts
both architecture students and other (mostly) young people often seeking a back-
to-the-land, eco-village experience. However, Soleri especially was a very
public figure. He was invited to design a footbridge in the posh neighbourhood of
Scottsdale on the Arizona Canal and a highway overpass outside of Cordes Junction.
His bells were even showcased at the 2015 Super Bowl in Glendale. Whether or not
Arcosanti is viable or applicable to the design challenges of already existing cities
is a question that Soleri never answered.

Masdar City — the test city

Fast forward 40 years and we find a second iconic urban laboratory that constitutes
a full-scale constructed experimental city. In the Middle Eastern desert, about 17
km outside Abu Dhabi in the United Arab Emirates (UAE), Masdar City has been
designed as the world’s most ambitious eco-city project. Supporting Abu Dhabi’s
Economic Vision 2030 to transform from a natural resource-based to a knowledge-
based economy, the city serves as a ‘centralized test-bed for global renewable-energy
and technology companies’ (Masdar, 2016). As a high-density, pedestrian-friendly
urban area it is designed to maximise convenience and reduce environmental impacts.
Masdar City aims to be a zero-carbon, zero-waste global benchmark for sustainable
development, intended to become the Silicon Valley of the energy sector (Masdar
2014a). This claim is subject to continual reworking and repetition. Comparing what
California is to the microchip, Mohammed El Ramahi, Masdar’s head of utilities and
asset management, says Masdar City can also be the Silicon Valley of water (Henley
2013). In about six square kilometres of special economic zone, 50,000 residents and
hundreds of clean-tech industries are supposed to find their place.

In contrast to Arcosanti, Masdar, which is the Arabic word for ‘source’, aims to
connect to the global economy to make Abu Dhabi the leading provider of renew-
able energy knowledge and technology. The Masdar Company, a subsidiary of the
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Abu Dhabi Government-owned Mubadala Development Company, was established
in 2006 as a catalyst for the Emirate’s economic diversification, with the mission to
advance renewable energy and sustainable technologies through education, research
and development, investment, commercialisation and adoption (Masdar 2013). The
five business units — Masdar City, Masdar Capital, Masdar Clean Energy, Special
Projects, and the Free Zone — are complemented by the Masdar Institute, a research-
driven graduate university developed in cooperation with the Massachusetts
Institute of Technology (MIT). The university is considered to be the key source of
R&D and aims to become one of the world’s leading academic institutions in the
field of energy technology. Its strategic location within Masdar City and the qual-
ity of students and education are considered crucial success factors (Masdar 2013).
Beginning in 2010, the Masdar Institute and its 330 students were the first ten-
ants of Masdar City. During our walkthrough, tour guide Mohammed Al Hosany
emphasised that the design and the equipment of the campus would enable stu-
dents to focus purely on their studies, creating a mutually beneficial relationship
between the urban space and its tenants and effectively integrating the business
units Masdar City and Masdar Institute. Currently, Masdar City’s buildings reduce
energy demand by 56 per cent and potable water demand by 54 per cent compared
to traditional Middle Eastern structures. Renewable energy sources provide 100
per cent of local energy demand through on-site electricity generation by a ten
megawatt solar photovoltaic plant and a one megawatt rooftop solar photovoltaic
installation. The street layouts are designed to mitigate the effects of the hot sum-
mer sun, as walkways and plazas are oriented away from the south (Figure 16.4).
These features enable the cityscape to feel up to 20°C cooler than a conventional
urban area in Abu Dhabi and further reduce energy demand (Albanese 2013).
Our visit in 2013 revealed a city under construction and left the visitor with the
sentiment of a place typifying the ‘malls without walls’ style of urban develop-
ment projects, such as Business Improvement Districts, that are partly or entirely

Figure 16.4 Masdar’s architectural design directs desert sun and winds to enhance urban
living. (Left to right): school class in front of the library, wind breakers and
Masdar Cooling Wind Tower. (Source: authors.)
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Figure 16.5 Construction works at Masdar City in 2013 (source: authors).

financed by private capital to create a consumer-friendly environment (Graham
and Marvin 2001; Minton 2006). Masdar’s homepage offers licensing packages
for companies interested in immigrating to the Free Zone but no information on
residential living. Masdar Free Zone represents a special economic zone where
new economies can be trialled in order to attract green industries through unre-
stricted flows of capital such as zero percent import taxes, no currency restric-
tions and other financial incentives (Caprotti 2014). The Q&A for the Masdar
Free Zone explains that the residence visa for company staff is valid for a period
of three years from the date of issue and family members can accompany them
if eligible per the immigration rules. Much like Arcosanti, Masdar faces the dif-
ficult task of attracting residents to an extreme desert environment lacking even
the cultural and social amenities of neighbouring Abu Dhabi City (Figure 16.5).
In 2014, it was announced that Masdar is getting its first 500 houses, seven years
after construction began, and far removed from its original goal to host over 1,500
businesses and 50,000 residents in 2,000 houses by 2016.

While representing the ‘world’s largest cluster of high-performance buildings
that together create a real-time laboratory to monitor and study how cities use,
conserve, and share resources’ (Masdar 2014a), masters students on site report
that real cases from Masdar City are partly but not necessarily included in their
education. Reporting from first impressions how it feels to actually live in Masdar
City, a student writes on her blog:

I keep telling people that it feels like I’m living in a psychology experiment.
Every time I flip a light switch in the living room and the faucet in the bath-
room starts running, or I desperately push all buttons on the stove to try to turn
on a burner, I can’t help looking over my shoulder and wondering if there’s
a scientist observing my behavior and reactions in this strange environment.
(Rants and Rambles Blog 2010)

Looking at recent reviews, not much seems to have changed. Tourists as well
as locals have mixed feelings and report on the one hand about being amazed by
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the futuristic architecture and on the other finding a strange atmosphere on site
(Ouroussoff 2010; Kingsley 2013). Generally, visitors struggle to spend more than
one interesting hour in Masdar and the personal rapid transit system is invariably
the highlight (TripAdvisor 2014). Initially a high-profile system to provide per-
sonalised public mass transport throughout the city with some 80 docking stations
and thousands of vehicles, it has been one of the declared failures. As Figure 16.6
shows, the personal rapid transit system was intended to enable car-free transport
in the lower level, which turned out to be problematic. After the financial crisis
in 2008, developers had to cut their ambition of a city-wide roll out of the vehicle
that seems like something from the TRON: Legacy movie, partly because there
was no way of persuading building developers to share the costs of the personal
rapid transit stations (PRT Consulting 2010). The Masdar City website, however,
still announces the personal rapid transit that connects the car park with the
Masdar Institute to be an attraction for visitors.

Looking more closely into how Masdar City is conceptualised within the
broader philosophy of the company raises questions over whether this city will ever
become a place for human living or if the social dimension within the company’s
‘holistic approach’ has been marginalised from the beginning. In the shadow of
extensive marketing and high-level policy documents, society is generally an
afterthought in the master plans of cities like Masdar (Caprotti 2014). In contrast
to Arcosanti’s ‘auto-construction’ based on volunteers, Masdar’s construction
process itself is typically described in passive terms and the lack of attention to
labour conditions is not surprising. Typically, construction in Abu Dhabi is done
by low-skilled migrant workers who live in low-rent areas close by until they need
to move on to the next mega project (Crot 2013; Caprotti 2014). To counter this,
compliance with national standards on health and safety is being advertised; for
example, through Masdar’s campaign for workers’ heat stress awareness (Masdar
2014b). Politically, the lack of democratic structures in Masdar echoes the situa-
tion at Arcosanti, although in this case is also nested within an opaque develop-
ment corporation and a largely non-democratic national political structure.

Masdar City’s key performance indicators emphasise customer satisfaction to
measure social aspects of sustainable development (Cugurullo 2013). Staff and

Figure 16.6 Personal rapid transit in Masdar City’s undercroft. Instead of 80 docking
stations spread underneath the city’s surface as originally planned, only one
station connects the car park with the Masdar Institute. (Source: authors.)



230 James Evans et al.

corporate material emphasise the project’s superlative role as a living lab for
corporate testing, stating that ‘Masdar City is an emerging global clean technol-
ogy cluster that places its resident companies in the heart of the global renew-
able energy and clean-tech industry’ (Masdar 2014c). The role of the city is to
function as a research environment to attract these industries, with Masdar City
presented as a set of buildings and infrastructures rather than a coherent urban
system. For example, Masdar City’s urban living lab offer is essentially composed
of built infrastructure, corporate clustering, a special economic zone and university
research capacity. The sales pitch is to companies rather than people and locating
in Masdar City gets them ‘access to this living laboratory ... [and] to other compa-
nies that they may want to have a relationship with, and very bright students and
faculty who have a relationship with one of the world’s best universities’ (Fearn
2009). Fairness towards new customers makes the city ‘socially acceptable’ from
a developer point of view whilst social cohesion is reached merely at the symbolic
level without being part of its core activities and policies (Cugurullo Chapter 14,
this volume).

Masdar City’s main internal driver is economic diversification as an adaptive
measure for a country built on oil in a world that increasingly acknowledges the
end of the fossil fuel era. In contrast to Arcosanti’s image, Masdar City is often
referred to as a neoliberal solution to contemporary urban problems in the media
and academic circles (Hodson and Marvin 2010; Kaika and Swyngedouw 2012).
The leadership of the eco-urbanism movement is strongly focused around par-
ticular corporate and governmental interests. Masdar City’s property developer
states: “We want Masdar City to be profitable, not just sunk cost. If it is not profit-
able as a real-estate development, it is not sustainable’ (quoted in Bullis 2009: 2).
As such, the objective of Masdar City is to turn the urban development process
into a set of products that can be combined and deployed in any urban context.
While Arcosanti and Masdar appear to be political opposites, there are structural
similarities between their logics of upscaling, which are based on developing and
demonstrating modular urban solutions that promise a high degree of portability.
This is a key comparison between the two cities that reflects a design-led vision
to create replicable solutions.

Despite its reputation as an expensive experiment in urban sustainability,
Masdar City does not seem to perceive the entire city as an experiment. Rather,
like Arcosanti, the city forms a laboratory within which experiments can be
staged. Technology scientists as well as clean-tech companies attempt to learn
from the experiments conducted within the city with respect to certain sectors,
such as architectural design, renewable energy technologies deployed or materials
used (Sgouridis and Kennedy 2010; Janajreh ef al. 2013). Nawal Al-Hosany, the
director of sustainability at Masdar City, refers to experiments within the city: ‘As
we build the city we’re constantly experimenting with a lot of new technology, and
we’re constantly learning from the process’ (quoted in Dumaine 2013). The city
does not seem to constitute the subject of learning but rather exists as a passive
infrastructure in which products can be tested. This indicates the complexities
and implications of how the boundaries of the experiment are drawn in relation
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to the city. Just as Cugurullo (2013) analysed Masdar City’s three dimensions of
sustainability as ‘Inside the Core’, ‘Around the Core’ and on ‘The Surface’, dif-
ferent layers of experimentation can be found within the city, around it and lying
on its surface. Inside the core, experimental boundaries come down to testing and
showcasing discrete clean-tech innovations. Around Masdar City, social science
researchers as well as residents can sense, observe and study the effect the instru-
mentalisation of a city has for social sustainability and cohesion. On the very
surface, Masdar City became an eco-city prior to its birth in public discourse that
predated any form of evaluation and assessment.

Although branded as a city, Masdar City is more accurately described as a clean-
tech cluster. Clusters are commonly described as a formation of interconnected
businesses located in close geographical proximity, allowing them to share key
resources, build up trust through demonstration and communication, and develop
commercial advantages in efficiency, effectiveness and the rate of innovation
(Porter 1998). It is expected that by 2020, the leading clean-tech clusters will
be found not only in traditional innovation areas, like Clean-tech Valley near
San Francisco, but increasingly in zones where flexible governance and rapidly
applied, clean-tech focused economic policies are deployed, such as Masdar City
or Copenhagen (Gray and Caprotti 2011). What determines the success or failure
of a cluster is if it allows an entrepreneurial eco-system for clean energy, water
and sustainable living to develop and thrive and, as such, be able to stand on its
own financially, making it replicable in places where public investment is not
available (Zuberi 2008). With US$22 billion in governmental investment, Masdar
City itself is probably too big to fail. Nevertheless, questions remain concerning
whether or not it can produce replicable and functional advancements in sustain-
able design given that human scale interaction is not at its core.

Design displaces politics

Walter Benjamin’s modest take on the future suggests that, ‘everything will be
as it is now, just a little different’ (Agamben 1993: 44). Urban experiments need
an umbilical cord connecting them with existing socio-economic systems and an
operational governance system to involve and represent residents if they are to
be viable. The extreme alternatives manifested by Arcosanti and Masdar are self-
defeating because they are disconnected from existing urban political systems,
making them neither adaptable nor adoptable. Being geographically isolated
means these experiments are stuck nowhere, doomed to be glorious failures. In 40
years, Masdar City will be the Arcosanti of our times — an unfinished monumen-
tal oddity to the unswerving belief in the ability of global corporate capitalism to
deliver change that held sway in the early twenty-first century.

Neither place has any trouble drawing visitors but both struggle to attract and
retain residents, which is problematic for any city. Urban transformation requires
social, cultural, physical and technological systems to be embedded in the fab-
ric of daily life, and experimentation needs to involve all these dimensions to
understand what will work in practice. Even more so than in Arcosanti, Masdar
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City has so far failed to embed its experiments into an urban culture or social
infrastructure. Physical density is not enough to produce useful innovations. This
social deficit is compounded by the geographical distance of both places from
other vibrant urban centres, which makes them less appealing for residents to stay
beyond their work or studies.

This tension expresses itself socially. In both places, residents essentially func-
tion as test pilots rather than communities. Characterised by the production of
design experiments that neglect the specific social and broader political dimen-
sions of the city, the ‘social’ or ‘living’ part of these cities has been overlooked
by the designers and has evolved in an accidental way, punctuated by occasional
eruptions. Their limited ability to function as communities prevents them from
realising their ultimate political vision to drive transformative urban change.
Soleri never imagined Arcosanti to be an eco-village, commune, or more perma-
nent community, yet there are many long-term residents anxious as to the stability
and security of the settlement since Soleri’s passing. Masdar City similarly lacks
social and political glue to hold its residents together; a gated dormitory commu-
nity that is experienced as a non-place by visitors. Both places are design experi-
ments in which the details of governance, whether traditional or experimental, are
overlooked. Innovation displaces governance with the result that the design of
urban systems stands in for politics.

In terms of their physical structures both Arcosanti and Masdar City rely
on compact urban layouts achieved through three-dimensional planning and
eco-sensitive design in relatively harsh desert environments (it is striking that
the sun-shielding structures in both Figure 16.1 and Figure 16.5 are based on
half-dome shapes). Here, design plays another role; the attraction of like-minded
actors, whether they be clean-tech corporations inspired by the new university and
high-tech transit systems or sustainable architecture enthusiasts and professionals
interested in high-density living. Experimentation reflects a broader neoliberal
obsession with invention, whether of the self or of products, and, in elevating
processes of experimentation, both Arcosanti and Masdar privilege certain peo-
ple and organisations. While it is unfair to critique the designers for this as they
never focused on these places as lived environments, this does indicate a very lim-
ited view of what comprises an experimental city. These are ‘uncivic cities’ that
almost completely neglect the social and political aspects of urban experimen-
tation. This kind of instrumental experimentation produces sterile technological
interventions that are unlikely to take hold.

This is a salutary point in relation to the current trend to turn cities and dis-
tricts into platforms for experimentation that reframe policy and decision-making
around innovation (Bulkeley and Castan Broto 2012). For funding bodies and
governments, urban experimentation offers a way to cajole intransigent and risk-
averse authorities into generating and adopting innovative urban solutions without
having to engage in highly politicised structural or policy reform. This modular
approach, based on discrete urban experiments, promises portability but produces
physically fragmented and politically deficient cities. Current-day approaches
like urban living labs emphasise a more democratic and user-centric approach,
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but still struggle to place the social, political and cultural dimensions of the inno-
vation agenda on the same footing as technology (Evans and Karvonen 2011,
2014). The current proliferation of urban living labs, especially across Europe
and Asia, heralds a design-led urbanism united in the belief that if the process
is designed correctly, then the outcome will be favourable. This risks being too
socially and politically limited to seed widespread and durable change (Karvonen
and van Heur 2014).

In Arcosanti and Masdar City, the more interesting learning is occurring
in ways that were not intended by the designers: through organic political and
social struggles. The emergent properties of each experiment are what is inter-
esting, rather than what was intended. Paolo Soleri’s challenge to create better
urban habitats in which to experiment remains worthy and reverberates through a
broader set of agendas and efforts to recuperate the city and urban form as some-
thing more lively, responsive and, of course, sustainable. But in taking up this
challenge it is vital not to let design displace politics or to risk resigning ourselves
to experiments that will remain forever frozen in place.

Note

1 On the role of communes in the Southwest, see Auther and Lerner 2011.
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17 Post carbon cities

Distributed and decentralized
and demodernized?

Stephanie Pincetl

Introduction

The idea of post carbon cities has romantic appeal. Quiet, clean, and green with
people moving around on public transportation, walking or biking purposefully to
work or play in ways that have evolved to dispense of fossil fuels — a throwback to
Ecotopia (Callenbach 1975). And each city reflecting its bioregional constraints and
potentials (Register 2002). But beyond the previous imaginings of what such cities
might look like, post carbon cities call into question what cities are for. Current
modernist cities are the ‘workshops’ of the world economy (Storper 2013), places
of production and consumption, supported by centralized infrastructures of power,
water, sanitation and distribution systems, made possible by the extraordinary ver-
satility and power of fossil fuels (McNeill 2000; Smil 2008). Fossil fuel energy is
synchronous with the modernist city and global capitalism. While all cities have
functioned as centres of power, trade, and/or religion, modern cities are truly about
economic activity. The success of cities is predicated on whether they sustain eco-
nomic performance or else they decline. People’s well-being is judged by wages
and jobs in cities. But is the post carbon city just that same city with the same
drivers, minus fossil energy as the fuel driving the economy? Or is the transition
something deeper and epochal?

Old European and Asian cities, built with human labour, are dense and human
scale. Fossil fuel cities spread out; they can be suburban and/or tall and dense,
serviced by infrastructures never imagined before. They harbour a concentration
of people that is unprecedented in human history. As is well known, not only will
this once-in-300-million-years energy supply begin to taper out, but its use is
profoundly disrupting global climate and biogeochemical patterns. Debates rage
about peak oil supply versus peak oil demand and these may never be resolved
until some type of collapse occurs. Given the climate crisis, they may not even be
worthy of further discussion. Rather, a transition away from fossil fuels is what
is required. And while there is a great deal of analysis that shows fossil fuels can
be successfully substituted and that deep decarbonization is possible (Williams
et al. 2014), the transformation in energy supply itself implies profound change
in urban form and governance, infrastructure and infrastructure governance, and a
cascade of changes at multiple scales, including the global economy and its regu-
lation, as well as the ways in which nearly everything is done.
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To transform existing cities into post carbon ones, current urbanization patterns
and forms will have to change to accommodate new technologies, the harvesting
of local resources, and more localized production and consumption. Further, the
gradual depletion of fossil energy will be accompanied by increasing scarcity of
readily accessible, high-grade minerals and ores (Kaufman and Cleveland 2007).
This will also necessitate changes in manufacturing, infrastructure, communica-
tions technologies, and so on — the list is long. There will be greater reuse of
materials, materials mining and repurposing.

The post carbon city will be distinct from the pre-industrial city, using new
scientific understandings of ecosystems and hydrology, better and more efficient
technologies to enable novel blue—grey—green infrastructures and energy supplies.
Cities will look and function differently, and, by necessity, they will challenge
current governance structures, rules, regulations, norms and fundamentally, west-
ern notions of private property, individual ‘rights’ and land uses. The transition is
not only about urban form and infrastructure but most importantly and fundamen-
tally will require a rethinking of the role of cities and how we inhabit them. For
these transitions to take place, experimentation must be allowed to occur. Risks
need to be taken. One avenue is that of Jaime Lerner’s ‘Urban Acupuncture’,
precise interventions in specific locations (Lerner 2014). These changes — one
experiment at a time — provide examples that can be built on. Often, however,
they remain successful experiments, but replication or scaling up is not done for
many reasons. So the challenge is to create experiments that change path depend-
encies or lock-in. One could say that the current drought in California is forcing
experimentation that may ultimately change patterns profoundly. Cities and water
agencies are re-incentivizing turf replacement and the state is considering a law
that forces change in landscaping away from turf. This is experimentation on a
large scale. It will have the effect of reducing carbon emissions because less water
will need to be pumped and transferred.

But more profoundly, it is likely that a post carbon city will necessitate a new econ-
omy that is not predicated on economic growth and consumption where efficiency is
a driving metric. Modernism and the modernist city are organized to deliver efficient
services. Capitalist economic growth is predicated on greater and greater efficiencies
in production and the expansion of markets, each of which requires ever more sophis-
ticated techniques and technologies, from the autonomously driven car to more and
more efficient use of each element of an agricultural product, and the invention of
the ‘next best thing’. Perhaps one can point to economies that are stagnant for natural
experiments as they are not increasing their fossil fuel consumption but these would be
sad and reactive experiments, not proactive and intentional ones.

The sustainable city

Definitions of sustainable cities mirror the Brundtland Commission report (1987),
defining sustainability as involving environment, economy and equity. Sustainable
city initiatives and discussions reference the need to maintain healthy economic con-
ditions while protecting the environment and improving social equity. Sustainable
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city science and practice is underpinned by the belief that cities can become more
sustainable by the reduction of inputs, automatically translating into the mitigation
of environmental impacts, but has not generally engaged with the issue of carbon
dependence nor the function of cities (Portney 2003; Mol ef al. 2009). Much of
the work has been measurement-oriented — quantifying urban environmental foot-
prints (Wackernagel and Rees 1996; Folke ef al. 1998), formulaic (the IPAT equa-
tion), and indicator-driven (McGranahan and Satterthwaite 2003, among many
others). Even more specifically, industrial ecology, life cycle analysis, material
flows and calculations of resource productivity of products and services (Ritthoff
et al. 2002) have contributed new insights and understandings on the appropriation
and transformation of nature involved in sustaining cities. A tremendous amount
of quantitative research has been generated in the engineering and environmental
sciences in this regard. There has been a standardization of models and indicators,
such as Life Cycle Analysis by the International Organization for Standardization,
along with the resurgence of urban metabolism analysis with statistical profiling
of cities (Pincetl et al. 2014). New models purporting to quantify urban ecosystem
services, such as trees, wetlands and green roofs, have been developed, including
their hedonic value (Kong et al. 2007; Pataki et al. 2011; Pincetl 2012). The appli-
cation of economic valuation has been used to argue for the value of urban nature
(Garrod and Willis 1999), although this approach has done little to truly convince
policy makers that the cost/benefit of ecosystem services is broadly worthwhile,
and unlike sewage sanitation systems, they remain seen as costs that have squishy
benefits. Surely one aspect of the difficulty is that ‘ecosystem services’ are difficult
to value in contrast to the ways in which traditional hard infrastructure is. They
require new knowledge, new management systems and new financing, and their
individual value (e.g. a tree) is largely dismissible in terms of ecosystem services.
Though often argued for in terms of green jobs creation, ecosystem services strug-
gle for legitimacy compared to hard grey infrastructure and suffer from lack of
good science and professionalism. At the same time, Ibanez and Katsikis (2014)
point out, these approaches remain largely descriptive, quantitative questions of
performance and efficiency, prioritizing energy, material and climatic optimiza-
tion. Sustainability is doing better with the same — implementing economized
bioswales instead of building stormwater pipes.

The National Research Council (2013) in a workshop on urban sustainability,
cast sustainability as a tool for long-term growth, enhancing economic competi-
tiveness through economic revitalization for cities experiencing declining econo-
mies, and as a method to support neighbourhoods among other goals, including
reducing environmental impacts. Others, including Kates (2010) argue that to
move urban areas toward sustainability, new urban forms, infrastructure, tech-
nologies and environmental management are needed and new behaviours, insti-
tutions and policies are required to innovate and implement them. This requires
bringing together the science and technology of habitability, efficiency and envi-
ronment with the practice of planning, building and financing cities.

Underlying urban sustainability science is the acceptance and presumption
that humans will primarily be urban dwellers going forward. There is an urgent
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need for cities to change so they pose less of an environmental burden on the
planet and at the same time ensure habitable environments for people. Thus, in
many ways sustainable cities are ones that cause less impact on the environment
due to substantive changes in efficiencies of technologies and new technologies,
as well as form and management. But their function and governance remains
unchanged: to be workshops for the global economy, their inhabitants labour
in that scheme. Sustainability programmes have been weak in their ability to
accomplish the third leg of the stool, improving equity, as they are in a deep
sense ‘green’ technocratic fixes aimed to maintain economies as they exist today.
Is a post carbon city a sustainable city?

If the hydrocarbon revolution is synchronous with capitalism and urbanization,
is a post carbon city simply a city as we know it, but with alternative sources of
energy? Or does post carbon lead to fundamental and dramatic change that cas-
cades throughout the economic and socio-technical systems that support current
human populations? And what then does that mean for capitalism and growth as
the operant principles of human activity of the past century and a half, and the
central raison d’étre of cities? For if indeed carbon is the lubricant of modernity,
which has included capitalism, industrialization, urbanization and accelerated
economic growth, then without it things change dramatically. Perhaps there is
a low carbon transition that enables a soft landing and a slower shift (Williams
et al. 2014) but this too will require a massive change in economic planning and
management, as well as governmental systems, probably little different than what
would be required for a post carbon future. Sustainable cities today are imag-
ined as integrating more ecosystem services such as stormwater bioswales that
are expected to reduce stormwater waste, increasing tree canopy cover in the
unsubstantiated aim of reducing air pollution impacts and sequestering carbon.
There are now targets developed for desirable tree canopy cover in cities in the
United States developed by the US Forest Service along with tree environmental
improvement calculators, and recommendations about stormwater capture prom-
ulgated by the US Environmental Protection Agency. Mitigation of current condi-
tions is the sustainability path put forward here.

Whether post carbon or low carbon, I would argue that a sustainable city and
a post carbon city are not the same. A low or post carbon urbanization will look
and feel deeply different and will require substantial changes in social organi-
zation and governance. It will involve deeply different relationships with near-
by and far-flung hinterlands, a rediscovery of the commons, new property rights
regimes and redefinitions of rights and obligations. It will require degrowth (in
the wealthy west), contraction and new values. Degrowth does not mean doing
less of the same, it means different activities, forms and uses of energy, different
relations, allocations of time between paid and non-paid work, and different rela-
tions with the non-human world (Kallis ef al. 2015).

The concept of sustainability emerged from a historic moment of the collapse of
communism, the rise of neoliberalism and the spread of state-centred kleptocratic
capitalism in China and Russia. It was an attempt to balance economic growth and
development with management of environmental resources such that they would
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not be degraded to the point of not being able to provide subsequent generations
with resources, with cobbled together language about equity. Sustainable city para-
digms retain the goals of efficiency, while post carbon cities may not need such
organizing principles as time will be less compressed. Today, with the assistance
of fossil energy, tasks can be done rapidly. With less fossil energy available and
energy sources that may be more climate or weather dependent, it maybe that things
will take more time. Canning food, for example, rather than going to the grocery
store to buy vegetables out of season that are imported from far-flung places.

Sustainability was a means to patch up the deep differences between north and
south, and to nudge a more responsible capitalism to provide this balance. Only it
has not worked. It ushered in the Kyoto Protocol and the further privatization of the
public sphere with the ideology of selling carbon credits. Naomi Klein (2014) notes
the timing of scientists calling for radical cuts in greenhouse gas emissions in 1988
and the signing of the world’s largest bilateral trade agreement between Canada
and the United States followed by the North American Free Trade Agreement
unleashing the liberalization of world markets fuelled by unprecedented burning
of fossil fuels and materials extraction to support expanding trade.

Rethinking the role of cities

In the past 150 years, the role of cities has increasingly become to serve as the
economic engines for the global economy, obscuring other important reasons why
people are attracted to cities and why cities are important for humans. Marx wrote
of the isolation of rural life and its apolitical privatized apartness (Draper 1978).
Increased urbanization, enabled by the harnessing of fossil energy for industri-
alization and the rise of capitalism, along with democracy, provided people with
opportunities to interact in ways not possible in rural areas. These opportunities
included becoming educated, developing civil society, creating new mechanisms
for self-governance through voting and public institutions, and creating art and
literature, fashion and places for convivial interaction such as restaurants and
public parks. Cities created spaces for difference, for people who, previously,
might have been ostracized, banished, burned (like ‘witches’ or heretics) or oth-
erwise punished. They enabled the flourishing of the human spirit and to develop,
human potential in ways not possible in the countryside. The city makes room for
the moral levelling of difference, as the great sociologist Howard Becker (1991)
points out in his discussion of deviance. He pointed out that often deviance, upon
inspection and situation in the urban where it could exist beyond a small homo-
geneous group, was nothing more deviant than what others did. Cities provide an
environment where art making, for example — music painting, literature, films — is
a social enterprise in which a huge range of people play essential roles to produce
an artefact that social groups then dignify or acknowledge as art. Cities allow
collective actions that go beyond reproduction of daily life, as is often the case
in rural communities. They allow many more different roles, they foster soci-
ety and the growth of not only the individual but collective creation and innova-
tion. Clearly, there is an important element of economic opportunity in cities and
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opportunities for different careers and pathways but a career or pathway may be
defined by its creative output and its contribution to the community as well as its
contribution to the economy.

The modernist city, so well described and dissected by Graham and Marvin
(2001), co-evolved with new governmental systems predicated on democratic
participation. The governmental apparatus grew alongside the technosphere, with
dedicated agencies and departments, elected and appointed officials, and budget-
ing of revenues based on taxes — enlisting residents’ wealth to create the infra-
structure and management systems that served all equitably (in theory). That is,
anywhere in a modern city, residents could access the same services such as clean
water, safe buildings and sanitation services. All of these forms and processes
were new, scientific and rational, aimed at making cities more functional, effi-
cient and sanitary. The changes had, at least in the United States, the backing
of the business sector, as they provided much needed infrastructure to facilitate
commerce and manufacturing. But, the ability to harness energy and to distribute
it throughout the urban fabric and to use it to extract building materials and to
transform them, to transport them and to pump and push energy and water and
move people and goods, was essential to the rapid expansion of this new kind of
city. Figures of urban growth over a few decades are staggering. Resources from
increasingly distant hinterlands were accessed, as William Cronon shows in his
marvellous book, Nature’s Metropolis: Chicago and the Great West (1991). And,
of course, the environmental impacts of this increasing concentration of human-
ity, rising economic activity and affluence have cumulated in the contemporary
period with climate change, water stress, pollution and other impacts.

The post carbon city

The post carbon city opens up the potential for rethinking and recapturing the role
of cities beyond the economic workshops of the global economy to create places
that nurture human well-being, creativity, self-governance, and purposeful work
that is aimed at meeting human needs first, not the continual expansion of the
gross domestic product. Looking forward, thinking about the post carbon city,
what are some of the considerations to examine?

Infrastructure

Modernist infrastructure and large centralized systems dependent on fossil fuels
have managed to erase space and geography. Many cities across the world employ
the same types of infrastructures based on engineering science that has normal-
ized standards and generally use centralized systems. For example, sewage is col-
lected into centralized plants that then release treated water into receiving waters.
Stormwater infrastructure is based on grading streets and parking lots to direct water
into street drains to go either to sewage treatment plants or to discharge into receiving
waters. City engineers apply these principles according to density, population num-
bers, soils and topography, the street networks and lot grid, and of course, funding.
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Nevertheless, these are not systems engineered to optimize systems using local
climate, soils, wind and sun, vegetation, or other biogeographical conditions. Cities
in dry climates have not been engineered to capture stormwater or reuse grey or
black water, for example. Cities in sunny climates do not generate electricity using
the sun for even part of their need, although this is beginning to change. Modernist
cities apply human engineered grey infrastructure in a spaceless geography where
concrete, pipes, wires, technologies and fossil energy are deployed to resolve urban
needs. This is a highly materials and energy intensive strategy.

Developing cities aspire to this model. Electricity and natural gas distribution
networks operate the same across cities, as well as heating and air conditioning
strategies. Cities in cold climates bring in heating oil or utilize district heating
that is primarily dependent on the use of fossil energy. Cities in humid or arid cli-
mates use air conditioning and may also import water from long distances, as Los
Angeles does. Building materials have become more homogeneous and available,
transported far distances with little regard to their life span and reuse, nor their
scarcity. There are exceptions: for example, aggregate to make concrete, in part
because of its weight and bulkiness, tends to be mined nearer to its transformation
into concrete, but wood products are imported from far-flung places.

With less carbon energy available, each city in each geographical region will
have to truncate those long supply chains and re-evaluate the embedded energy in
the urban fabric (Reyna and Chester 2015). Building materials and energy sources
will change. Cities will need to be redesigned to contend with local environmental
conditions and will begin to look increasingly different one from another. Building
materials will be sourced more locally and those that are not will be expensive and
rare. Existing building materials will be reused and there will be materials mining in
solid waste dumps. The post carbon city is likely to become a zero waste city as the
costs of new materials sourced from far off places will be exorbitantly expensive.

The post carbon city is a de-modern city, a city in which energy and material
intensive grey infrastructure, gets supplemented, complemented and patched with
other types of infrastructure, including distributed infrastructure that captures
stormwater and reinfiltrates it, captures wastewater, treats it and puts it back in the
water system and captures the ‘waste’ as food — fertilizer, biogas, and compost.
De-modern connotes a state of being that recognizes the historically contingent
notion of modern, one that puts in contrast places that are on the development path
from those that are already modern and naturalizes that trajectory. Chakrabarty
discusses modernity as a stagist theory that has become largely accepted and total-
izing (2000). Thinking in de-modern terms is a way of breaking free of this
historical legacy. Post carbon cities will no longer be able to overpower local
conditions through the application of fossil energy and will need intelligence
of place to redesign infrastructures to take advantage of local opportunities and
resources — slopes, sun and wind, vegetation and water.

But such infrastructure presupposes a change in the governance of land uses,
and a redistribution of buildings on the ground such that the urban fabric allows
and enables the use of local resources. It will involve new urban forms aimed at
reducing building energy use and maximizing the resource potentials of the local
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environment. In some areas vast amounts of nearby land may need to be devoted
to forests for fuel and materials. In others, land, roofs and other surfaces will be
devoted to producing electricity. A one-size-fits-all engineered infrastructure will
no longer suffice. This new form could change the way the boundaries of cities are
thought of beyond either city and countryside or city and suburb. Rather it would
make for immediately relevant and important working landscapes and new experi-
mental boundary drawing. In early cities, there was a clear demarcation between
the city and the countryside, but cities and populations were small and many agri-
culturalists could walk to the surrounding fields. If cities in the future need to
dramatically shorten supply chains, then what are the new political and manage-
ment geographical jurisdictions? Perhaps it is an opportunity to make political geo-
graphical boundaries more in sync with ‘natural’ ones such as watersheds.

Food

Globalization and cheap fossil energy has revolutionized food production and
distribution. Today, the northern hemisphere can be supplied by the southern
hemisphere (rarely the other way around due to wealth distribution), and in the
north, consumers can eat cherries (for example) in the winter. Tomatoes can be
eaten year round and there has been an acceleration of concentration of size of
farms and ownership of key choke points including seeds, fertilizers, animal
feed and medicines, technical know-how, farm credit and distribution chains.
This concentration has been supported by regulatory regimes like the European
Union, free trade agreements, and national regulations such as those promulgated
by the European Union and the US Food and Drug Administration and the US
Department of Agriculture, setting standards that essentially require engagement
with the globalized food system. But much of this requires easily available fossil
energy, whether to manufacture fertilizer, drive the large tractors necessary to
farm thousands of acres of land, homogenize milk and cheese, process grain, or
frack the corn kernel (Pollan 2006), and so much more.

The concentration of ownership has been accompanied in many places with a
rise in prices of agricultural land, and in areas near cities, additional land specula-
tion has added to the cost of land. But in a post carbon world, shipping cherries
from Chile to Washington, London or Paris in the winter will be more difficult
and most likely far more costly. Tropically raised products such as coffee will be
rare and expensive. Older patterns of growing food closer to markets will have to
return and techniques of food storage will change too. Pickling, canning, salting,
drying, as well as limited freezing (depending on energy availability), will be nec-
essary but mostly there will need to be affordable agricultural land in the nearby
areas, thus potentially requiring land reform. Land’s highest and best use may no
longer be speculative gain and it will need to be priced and managed accordingly.
Food habits will change and if there is not enough room to grow and feed live-
stock, then meat eating will decline.

The agricultural supply chain is a critical one for the post carbon city and
raises questions about the ability of land resources to feed mega cities without
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fossil energy and long import supply chains. It would be important to study, for
example, existing food supply chains to megacities in the southern hemisphere
(e.g. Mexico City or Lagos). Is there currently food growing and distribution in
those cities? How much food is imported, from where and what is the fossil fuel
content? How much hunger is there? What is the water availability for local agri-
culture, and its safety, is land contaminated? And is hunger a matter of absolute
food scarcity or simply poverty?

Land speculation in the west and the growth of cities have driven farmers far-
ther and farther away from cities, forcing them to become increasingly depend-
ent on supply chains they do not control. The connection to the city is ruptured,
except for the emerging farmers’ market phenomenon that few access relative to
population size and where the food is often expensive. In the post carbon city, it is
likely food will be more expensive as it will be more labour intensive and support
nearby farmers. How will that be counterbalanced so urbanites can afford to eat?
There are deep questions of social organization once it is ascertained that there
can be enough food provided in a relatively regional geography.

Economy

The economic activities of post carbon cities will need to be reorganized to provide
for people’s local needs; productive activities and trade will be based on local bio-
physical assets and knowledge, along with fuel constraints (wind, water, and energy
storage). Patterns of trade and its pace will need to evolve accordingly, like for food
products. Specialization will no doubt both change and re-emerge depending on local
resources and skills. There will need to be a wider diversity of skills to provide for
human needs: skills like growing food, building from more locally sourced materials,
paper making, manufacturing with local energy and materials, or recycled materials.
Reskilling will be an important part of the economy and education. At the same time,
the scale and concentration of ownership will no longer be sustained and new, differ-
ent, and also old forms will develop. Diversity of ownership and enterprise types can
emerge as a fossil fuel based economy contracts. These will need to be created from
the ground up, transitioning from — in the west — relying on imported consumer items
to more local and regional manufacturing and production. Common Weal (2015), a
Scottish organization, describes the new economy in this way:

A Common Weal economy would begin by getting local trade right. Local
businesses will be much better at supplying each other and will take the lead
in supplying public bodies with local produce with much more emphasis
placed on the need to keep business local. This will lead to an expansion of
regional food production (rather than speculative housing developments), for
example, with many more growers supplying local bakers, microbreweries,
artisan food makers and so on, all selling to local consumers.

Commonweal goes on to propose that less imported consumer goods and more
manufacturing at many different scales: small, specialist manufacture such as
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micro-engineering and prototyping using non-fossil-fuel power sources. ‘Smart
specialisation’ will develop where specializing into high-skill areas can be traded
in a post carbon fuel economy, such as developing hydrogen-powered elec-
tric ships. A post carbon economy will be built on the careful (re)utilization of
resources — natural, human and geo-strategic: land, wind, tide, wave, water — and
skill, innovation, creativity and design skills (Common Weal 2015).

In this economy, education becomes critical, and a significant purpose of the
post carbon city would be to advance knowledge, increase educational opportu-
nities, and link residents to creative and fulfilling work and activities. In some
ways, the economy becomes a facet of civil society, re-embedded in society, post
capitalist as it is post carbon.

Land and property

Any one of the changes described above will require a fundamental change in prop-
erty rights, a revival of the commons and new forms of decision-making. For cities
to adjust to no longer being dependent on far-flung resources harnessed through the
deployment of fossil energy, more local and regional resources will be necessary,
including, for example, rooftops for solar power, or urban land that is now private
for water infiltration. Currently, this depends on property-owner by property-owner
devoting their land — or rooftop — to these uses. A post carbon city will require
access to these resources for energy production and water reinfiltration; owners will
not be able to choose whether to participate. Private lots may need to be comman-
deered to install battery storage units or other power storage technologies.

Other deep changes are possible. For example, with the effects of climate
change already underway, such as sea level rise, private property will no longer
be allowed in vulnerable coastal locations. But currently, the scale and scope of
this type of private property retirement, currently subject to compensation by gov-
ernment in the United States under the Constitution, overwhelms any fiscal ability
to do so. The rights to compensation for the public interest — restoring coastal
dunes for example to protect urban areas in land — will have to be altered such that
the common good is served and cities can adapt to the impacts of the legacy of
burning fossil fuels. This will, in the United States at least, strike at the very heart
of the US Constitution as the Fifth Amendment protects private property rights
from takings by the government without just compensation and due process. This
protection, while ensuring property owners that their land will not be arbitrarily
seized, also stands in the way of adaptation to climate change and transformation
of the urban fabric for a new post carbon infrastructure and urban form. In order
to establish non-arbitrary property seizures, new governance organizations and
methods of compensation will need to evolve.

Current property regimes of homeowners associations that, for example, pro-
hibit clothes drying out of doors, require lawns, prescribe the colour of build-
ings, and generally codify practices that are energy intensive, will be replaced
by ones that are aimed at energy savings. These could include the requirement
that all buildings must be painted white to reflect sunlight in warm climates or be
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built to capture solar gain in the winter. The changes needed are multiple, but the
challenge will be governance. Thus the concept of the commons — beyond mere
property rights enforcement — will have to be revisited and reinvented for a post
carbon city. The transformations necessary for the post carbon city reintroduce
the land question and land reform probabilities.

Governance

Imagining post carbon urban governance is challenging, as urban governance is
nested and tiered in other layers of government and is constrained by interna-
tional, national, state (or province) laws, codes and procedures. Cities are not
autonomous spheres, although they have been at the forefront of addressing
climate impacts (Bulkeley et al. 2013). Socio-technical challenges to transition
away from carbon intensive systems have been examined — listing and describing
all of the actors and agencies that will have to be engaged with this shift (Geels
2004; Hodson and Marvin 2009; Bulkeley ef al. 2013). But the overall govern-
ance system is more elusive.

In part, this is because the problem is not posed as a shift away from cities as
economic engines of global capitalism that have co-evolved economic growth
with governance systems. Governance systems today are organized around pri-
vate property protection and creating good conditions for economic activity,
including reliable infrastructure. Infrastructure transition analysis is, in some
ways, concerned with maintaining these same reliable systems — uninterrupted
electricity, but produced cleanly, for example. Struggle between interests about
future resource requirements, infrastructures, and social interests is recognized,
but over what goals? Again, there is acknowledgement of the important role of
cities in transition approaches (Hodson and Marvin 2011) but what cities do and
what cities are for is not part of the exploration. There is acknowledgement that
consumption needs to be curbed (Dhakal 2013) but how this is reconciled with
capitalism’s need for growth and the role of cities in employing people in produc-
ing the very goods that are consumed still needs greater attention. Thus, there is
need for attention to what new forms of governance are needed to usher in post
carbon cities that have goals that diverge from maintaining current systems, albeit
powered with different sources of energy. Questions that need to be addressed
include: will a post carbon future engender the disintegration of current nation
states and the rise anew of city-states that source their needs from their own hin-
terlands, engaging in sophisticated, but limited exchange with other city states
across the globe? Indeed, is post carbon a pathway that demodernizes the city and
its current organizational structure, both physical and governmental?

Conclusions

Clearly, many of the changes that will be needed require national and international
rule changes, from the property protection clauses of the US Constitution to the
General Agreement on Trade and Tariffs. Relationships amongst local, regional,
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state, nation and international levels will be highly upset with the decline of the
fossil fuelled global economy. Systems will unravel and be replaced with differ-
ent ones, but, most importantly, the power of fossil energy as a singular force
that has enabled the transformation of the planet will most likely not be replaced.
Centralized systems and infrastructures have been enabled by fossil energy. This
is not to say that large infrastructures have never existed before — the Great Wall
of China and Roman aqueducts as well as large-scale empires have all harnessed
resources and people. But previous to fossil fuels, these were built on human
labour (often slave labour). A post carbon city that functions without such labour
is a new form. Arriving there will necessitate rethinking the role of cities in the
capitalist era, an era that will no longer be modern.

It is tempting to turn to the question of transition, or whether there are any
ongoing experiments that are leading toward a new type of city, one that is post
carbon. One might turn to some of the reappropriations of urban spaces in declin-
ing cities, such as Bologna, Detroit or even parts of Tokyo, to try to perceive what
a post carbon city might look and feel like. In these places, cultural experiments
are taking place: squatting of buildings and creating of commons and communes,
the construction of community gardens, ‘maker’ spaces where people can cook,
process food, sew, fix bicycles and do woodworking together, and with an empha-
sis on the role of art and artistic creation. These are not capitalist enterprises but
rather communal shared enterprises where time takes on a different dimension
and the goal is not efficiency but rather sociability, quality, craftsmanship and
learning. Sharing is also valued.

Whether these presage the civil society of a post carbon city is questionable,
but voluntary movements in cities in decline that seek to create quality of life are
an interesting development and certainly not predicated on carbon or the circula-
tion of capital. What Occupy Wall Street and these movements of cultural oppo-
sition point to is the need to attend to a deeper set of questions about our social,
political and material existence if a wider change is to be achieved. It includes
discovering or rediscovering values such as compassion, sympathy and joy. It
includes expanding space and time for creativity and sociability and the satisfac-
tion of rewarding and fulfilling work. Re-embedding the economy in society will
be an important aspect of moving toward a post carbon city. Expanding our con-
ception of city and acknowledging its potential beyond an economic workshop is
a first and critical step toward decarbonization.
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