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Figure 7.1. Connected Sustainable Cities project video. A collaborative and speculative smart city project 
developed across the MIT Mobile Experience Lab and Cisco. Screen capture.
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Citizen Sensing in the  
Smart and Sustainable City
From Environments to Environmentality

Ci t i e s  t h at  a r e  i n f u s e d  w i t h  and transformed by compu-
tational processes seem to be the object of  continual reinvention. While infor-
mational or cybernetically planned cities have been underway since at least the 
1960s,1 proposals for networked or computable cities began to appear as regular 
features in urban- development plans from the 1980s onward.2 From designing  
for the plasticity of  urban architecture to envisioning the city as a zone for tech-
nologically spurred economic growth, digital city developments have remade 
urban spaces as networked, distributed, and flexible sites for capital accumulation 
and urban experience.

More recent and commercially led proposals for “smart cities” have focused 
on how networked urbanisms and participatory media might achieve “greener” 
or more efficient cities that are simultaneously engines for economic growth. 
Smart city proponents commonly make the case for the necessity of  these devel-
opments by signaling toward trends in increasing urbanization. While cities are 
centers of  economic growth and innovation, they are also, smart city advocates 
argue, sites of  considerable resource use and greenhouse- gas emissions and are 
therefore important zones for implementing sustainability initiatives. In these 
proposals decaying or yet- to- be- built infrastructures are identified as sites of  prime 
smart city development. Smart cities are presented as a neatly packaged way to 
meet these generalized challenges, thereby ensuring that future cities— whether 
retrofitted or new— are more sustainable and efficient than ever before.

Although cities infused by digital technologies and imaginaries are not a new 
development, their implementation to achieve sustainability directives under the 
guise of  smart cities is a more recent tactic for promoting digital technologies. In 
many smart city proposals, computational technologies are meant to synchronize 
urban processes and infrastructures to improve resource efficiency, distribution of 
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186 / Cit izen Sensing in the Smart and Sustainable City

services, and urban participation. Digital technologies, and specifically ubiquitous 
computing, have become a recurring theme in articulating how sustainable urban-
isms might be achieved; yet the intersection of  smart and sustainable urbanisms 
is an area of  study that has yet to be examined in detail, particularly in relation to 
what modalities of  urban environmental citizenship are emphasized or even elim-
inated in the smart city.

This chapter addresses another aspect of  the becoming environmental of  com-
putation through the becoming environmental of  power that unfolds within smart 
cities projects.3 To elaborate upon this particular focus on the becoming environ-
mental of  computation and power, I take up the emergence of  the smart city as a 
sustainable city by looking at one particular case study, the Connected Sustainable 
Cities (CSC) project developed by MIT and Cisco within the Connected Urban 
Development (CUD) initiative. The CSC aspect of  the project consists of  design 
proposals developed between 2007 and 2008 by William Mitchell and Federico 
Casalegno in the MIT Mobile Experience Lab working in conjunction with Cisco 
CUD. The Cisco CUD initiative was a partnership initiated in 2006 in response to 
the Clinton Global Initiative for addressing climate change. Pairing with eight cit-
ies worldwide, from San Francisco to Madrid, Seoul, and Hamburg, CUD ran 
until 2010 and has influenced Cisco’s ongoing project Smart + Connected Com-
munities, which continues to produce smart city plans, from development under-
way in Songdo to proposals to develop a “Sustainable 21st Century San Francisco.”4

Situating this design proposal within a range of  smart city projects that include 
sustainability in their development plans, I examine how this speculative and early 
smart city project proposes to achieve more sustainable and efficient urbanisms 
through a number of  ubiquitous computing scenarios to be adapted to existing 
and hypothetical cities. The CSC project proposal bears strong resemblances to 
many smart city developments still underway and, with its connection to Cisco, 
one of  the primary developers of  network architecture for cities, is an influential 
demonstration of  smart city imaginings. Many of  the tools developed through 
the CUD project consist of  planning documents, white papers, eco toolkits, multi-
media demonstrations, and speculative designs meant to guide smart city develop-
ment.5 As an important but perhaps overlooked part of  the process of  promoting 
smart cities, these designs, narratives, and documents have played a key role in 
rearticulating the smart city as a sustainable city. However, this chapter focuses on 
these proposals not simply as discursive renderings of  cities but as elements within 
an urban computational dispositif, or apparatus,6 which performs material– political 
and environmental relations across speculative designs, technological imaginaries, 
urban development plans, democratic engagements through participatory media, 
and networked infrastructures, many of  which are folded into present- day urban 
development plans and practices, even when the smart city is an ever- elusive proj-
ect to be realized.
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Citizen Sensing in the Smart and Sustainable City / 187

Smart city plans and designs, as proposed and uncertainly realized, articulate 
distinct materialities and spatialities as well as formations of  power and gover-
nance. By considering Foucault’s concept of  environmentality in this context, I 
examine the ways in which the CSC project performs distributions of  governance 
within and through proposals for smart environments and technologies. I empha-
size this aspect of  Foucault’s discussion of  environmentality in order to open  
up and develop further his unfinished questioning of  how environmental tech-
nologies as spatial modes of  governance might alter material– political distribu-
tions of  power and possible modes of  subjectification.7 Revisiting and reworking 
Foucault’s notion of  environmentality not as the production of  environmental 
subjects but as a spatial– material distribution and relationality of  power through 
environments, technologies, and ways of  life, I consider how practices and opera-
tions of  citizenship concretize that are a critical part of  the imaginings of  smart 
and sustainable cities. This reading of  environmentality in the smart city recasts 
who or what counts as a “citizen” and attends to the ways in which citizenship  
is articulated environmentally through the distribution and feedback of  monitoring 
and urban data practices, rather than as an individual subject to be governed.

The primary way in which sustainability is to be achieved within smart cities 
is through more efficient processes and responsive urban citizens participating in 
computational sensing and monitoring practices. Urban citizens become sensing 
nodes— or citizen sensors— within smart city proposals. This is a way of  under-
standing citizen sensing not as a practice synonymous with citizen science but as 
a modality of  citizenship that concretizes through interaction with computational 
sensing technologies used for environmental monitoring and feedback. In this 
context, I take up the proposals for smart cities as developed in the CSC project  
to ask: What are the implications of  computationally organized distributions of 
environmental governance that are programmed for distinct functionalities and 
are managed by corporate and state actors that engage with cities as datasets to 
be manipulated? Which articulations of  environmentality concretize within sus-
tainable smart city proposals and developments when governance is performed 
through environments that are computationally programmed? And when sensing 
citizens become operatives within urban computational systems, how might envi-
ronmental technologies delimit citizen- like practices to a series of  actions focused 
on monitoring and managing data? Might this mean that citizenship is less about 
a fixed human subject and more about an operationalization of  citizenship that 
largely relies on digital technics to become animate?

REMAKING SMART CIT IES

As might be gathered from the multiple literatures and projects directed toward 
smart cities, there are numerous interpretations for what even counts as a smart 
city.8 It could involve new media districts or automated infrastructures equipped 
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188 / Cit izen Sensing in the Smart and Sustainable City

with networked digital sensors, it could refer to the correspondence between 
online and offline worlds, or it might encompass augmented urban experiences 
made possible through mobile devices. While earlier research on computational 
urbanisms may have focused on the relationship between the digital and physical 
city and the ways in which “virtual” digital technologies might respatialize or 
represent physical cities,9 increasingly these approaches have transformed into the 
ways in which cities are now being remade and marketed through both software 
and the material infrastructures of  digital technologies.10 Ubiquitous computing 
remakes cities, rather than displacing or virtually representing them, by generat-
ing considerable amounts of  data to manage urban processes, as well as by directly 
embedding devices in urban infrastructures and spaces.

“Smartness,” while a generalized reference to computational urbanisms, in- 
creas ingly refers to urban sustainability strategies that hinge on the implementa-
tion of  ubiquitous urban computing, or the “fourth utility,” as Cisco has termed 
it.11 In an industry white paper, “A Theory of  Smart Cities,” IBM authors involved 
with the Smarter Planet initiative suggest that the term “smart cities” derives from 
“smart growth,” a concept used in urban planning in the late 1990s to describe 
strategies for curtailing sprawl and inefficient resource use, which later changed 
to describe IT- enabled infrastructures and processes oriented toward such objec-
tives.12 This recurring theme within government and industry white papers on 
smart cities addresses the ways in which networked sensor technologies are 
meant to optimize urban processes and resources, including transport, buildings, 
electricity, and industry, and make them more efficient. Sensor- operationalized 
and automated environments perform a distinct version of  sustainability, where 
efficiency is the overall goal that influences the merging of  economic growth 
with green objectives. Indeed, smart cities are frequently identified as a hoped- for 
source of  considerable new revenue generation; and in a report funded by the 
Rockefeller Foundation, the Institute for the Future suggests that smart cities are 
likely to be a “multi- trillion dollar global market.”13

The current wave of  smart and sustainable cities projects proposed and under-
way includes numerous proposals located throughout the world that bear similar 
objectives, plans, and designs related to economic growth through smart and sus-
tainable computational urbanisms. From Abu Dhabi to Helsinki, and from Smart 
Grids in India to PlanIT Valley in Portugal, many urban development projects are 
guided by the implementation of  networked sensor environments that are mar-
keted through the logics of  efficiency and sustainability. Smart city projects are 
often set up as public– private partnerships between multinational technology 
companies including Cisco, IBM, and Hewlett Packard, along with city govern-
ments, universities, and design and engineering firms. Proposals may involve  
retrofitting urban infrastructures in New York or London; developing new cities 
on greenfields in Songdo, Korea, or Lake Nona, Florida; or intensifying network 
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Citizen Sensing in the Smart and Sustainable City / 189

utilities in midsized cities like Dubuque, Iowa, as test sites for networked sensor 
applications. The focus here is on the ways in which smartness influences articula-
tions of  urban sustainability. But rather than fix a definition of  the smart city, I 
work between suggestions that the ways in which informationalized cities are 
mobilized can be indicative of  political and economic interests14 and that digitally 
in- formed cities may be figures that continually change in their imagining, im- 
plementation, and experiencing.15 Although smart cities could be rather generic 
and universalizing in their approach to urbanism, many smart cities also emerge 
through the materially and politically contingent spaces and practices of  urban 
design, policy, and development, while also forming commitments to specific— if 
speculative— urban ways of  life.

REMAKING CIT IZENS IN SMART CIT IES

The computational technologies proposed and developed in smart city projects 
are meant to in- form urban environments and processes, along with the inter-
actions and practices of  urban citizens. Citizen- sensing and participatory plat-
forms are often promoted in smart city plans and proposals as enabling urban 
dwellers to monitor environmental events in real time through mobile and sens-
ing technologies. Yet proposals focused on enabling citizens to monitor their 
activities convert these citizens into unwitting gatherers and providers of  data 
that may be used not just to balance energy use, for instance, but also to provide 
energy companies and governments with details about everyday living patterns. 
Monitoring and managing data in order to feed back information into urban sys-
tems are practices that become constitutive of  citizenship. Citizenship transforms 
into citizen sensing, embodied through practices undertaken in response to (and 
communication with) computational environments and technologies.

Citizen sensing as a form of  engagement is a consistent, if  differently empha-
sized, reference point both for development- led and for creative- practice engage-
ments with smart cities. DIY projects propose citizen involvement through the 
use of  participatory media and sensing technologies, and these citizen- sensing 
projects stress the difference between grassroots and more large- scale smart city 
developments. Yet an interesting confluence of  imaginaries and practices occurs 
at the point of  tooling up citizens, even to the point of  “alter[ing] the subjectivity 
of  contemporary citizenship” by enabling urban dwellers to use sensing tech-
nologies to interact with urban environments.16 What subjectivity is this, and 
might computational environments be one place to turn to consider how (and 
where) this subjectivity and citizenship is altered? In other words, when urban 
processes and architectures shift through ubiquitous computing deployed for effi-
ciency and sustainability, how do urban material politics and possibilities for dem-
ocratic engagement also transform?17 My interest in these modalities of  citizen 
sensing within smart cities is not to denounce these proposals and projects as 
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190 / Cit izen Sensing in the Smart and Sustainable City

tools of  control, which might form a typical technological critique, but rather  
to understand more precisely the ways in which computational materializations 
distribute power through urban spaces and processes. As Foucault has suggested, 
rather than attempt to imagine a space free of  power it may be more productive 
to consider how power is distributed as a way to critique modes of  governance  
by imagining how it might be possible not to be governed quite so much— or in 
that way.18

ENVIRONMENTALITY

I take up questions about transformations in urban process, form, and inhabita-
tion in order to analyze in greater detail the ways in which the environmental 
technologies of  ubiquitous computing influence urban governance and citizen-
ship. “Environmentality” is a term I use to describe these urban transformations, 
which I revisit and rework through a reading of  Foucault’s unfinished discussion 
of  this concept in one of  his last lectures in The Birth of  Biopolitics. Foucault signals 
his interest in environmentality and environmental technologies as he moves from 
a historical to a more contemporary and neoliberal consideration of  biopolitics in 
relation to the milieu and environment as sites of  governance. Here, he suggests 
the subject or population may be less relevant for understanding the exercise of 
biopolitical techniques, since alterations of  environmental conditions may become 
a new way to implement regulation.19 Foucault’s discussion of  environmentality 
emerges from an analysis of  criminality, where in one example he considers how 
approaches to regulating the supply of  drugs may have had a greater impact on 
conditions of  addiction in comparison with strategies that have targeted individ-
ual addicted users or populations of  addicted users. Working less with an explana-
tion and more with an open- ended suggestion of  what he sees as a growing trend 
toward environmental governance rather than subject- based or population- based 
distributions of  governance, he notes, “Action is brought to bear on the rules of  the 
game rather than on the players, and finally in which there is an environmental 
type of  intervention instead of  the internal subjugation of  individuals.”20 Moving 
beyond this example, Foucault gestures toward a broader notion of  environmen-
tality where influencing the “rules of  the game” through the modulation and 
regulation of  environments may be a more current description of  governmental-
ity, above and beyond direct attempts to influence or govern individual behavior 
or the norms of  populations. Behavior may be addressed or governed, but the 
technique is environmental.

Foucault closes his lecture by indicating that in the following week he would 
examine in greater detail these questions of  environmental regulation. However, 
he does not develop this strand of  thought further, and instead, his six pages  
outlining his approach to environmentality are included as a footnote in The  
Birth of  Biopolitics lectures.21 Consisting more of  an unanswered question than a 
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theoretical roadmap, Foucault’s discussion of  environmentality ranges from a  
historical analysis of  the governing of  populations to a consideration of  more 
contemporary modes of  governance that may have been unfolding or already 
underway at the time of  his lecture. While his specific concept of  environmental-
ity remains a footnote to his discussion of  neoliberal modes of  governance, it is a 
provocation for thinking through the effects of  the increasing promotion and dis-
tribution of  computational technologies in order to manage urban environments. 
In what ways do smart city proposals for urban development articulate and enact 
distinctly environmental modes of  governance, and what are the spatial, material, 
and citizenly contours of  these modes of  governance?

The use of  the term “environmentality” that I am developing and transform-
ing based on the biopolitics lectures is rather different from the ways in which it 
has often been taken up based on Foucault’s earlier work, from the making of 
environmentally aware subjects for the purposes of  forest conservation in India,22 
to the use of  environmentality as a term to capture the “green governmentality” 
of  environmental organizations.23 Environmentality as a concept does offer up 
ways of  thinking about governance toward environmentalist objectives. But it  
is important to bear in mind the translations that are made across environmental-
ity and environmentalism. Foucault’s analysis of  environmentality does not directly 
pertain to environmentalism as such, but rather to an understanding of  gover-
nance through the milieu.24 In fact, Foucault’s interest in environmental modes  
of  governance touches on strategies of  “environmental technology and envi-
ronmental psychology,”25 fields that could include designing survival systems or 
shopping- mall experiences.26 Environmental modes of  governance are also as 
likely to emerge from the failure to meet environmentalist objectives. Events such 
as Hurricane Katrina, as Massumi suggests in his analysis of  environmentality, 
generate distinct modes of  crisis- oriented governance that emerge in relation to 
the uncertainty of  climate change— a condition of  “war and weather” that sets in 
motion a spatial politics of  ongoing disruption and response.27

BIOPOLITICS 2.0

Foucault’s discussion of  environmentality, however abbreviated, addresses the role 
of  environmental technologies in governance and in many ways relates to his 
abiding attention to the milieu (no doubt an influence from Canguilhem) as a site 
of  biopolitical management. Biopolitics, or the governing of  life, as he analyzed  
it in its late eighteenth-  and nineteenth- century formations, was concerned with 
“control over relations between the human race, or human beings insofar as they 
are a species, insofar as they are living beings, and their environment, the milieu 
in which they live.”28 If  we further take biopolitics to include those distributions 
of  power that influence not just life, but also how to live,29 then how are ways of  
life governed through these particular environmental distributions? Indeed, the 
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phrase “ways of  life,” which Foucault deploys to discuss biopolitical arrange-
ments and distributions of  power, is taken up by Revel to suggest that biopolitics 
is a concept that is not exclusively concerned with “control,” as perhaps has been 
overemphasized through readings of  Foucault’s earlier work, but that focuses on 
the spatial– material conditions and distributions of  power that are characteristic 
of  and relatively binding within any given time and place.30 “Ways of  life,” or “life 
lived,” is a biopolitical concept and approach that also moves beyond understand-
ings of  life as a given biological entity (this reading of  biopolitics may have more to 
do with Agamben’s work on biopolitics and bare life)31 and instead suggests that 
ways of  life are situated, emergent, and practiced through spatial and material 
power relations. Such a concept does not describe a totalizing schema of  power 
but points to understandings of  how power emerges and operates within ways of 
life, as well as suggesting possibilities for generating alternative ways of  life.

A different formation of  biopolitics emerges in the context of  environmental-
ity, since biopolitics unfolds in relation to a milieu that is less oriented toward 
control over populations and instead performs through environmental modes of 
governance. In order to capture and examine the ways of  life that materialize 
within the CSC smart city proposal, I use the term biopolitics 2.0 (with a hint of 
irony) to refer to the participatory or “2.0” digital technologies at play within 
smart cities and to examine specific ways of  life that unfold within the smart city. 
Biopolitics 2.0 is a device for analyzing biopolitics as a historically situated con-
cept, a point that Foucault stressed in his development of  the term. The 2.0 of 
biopolitics captures the situatedness of  this term, which includes the proliferation 
of  user- generated content through participatory digital media that is a key part of 
the imagining of  how smart cities are to operate; it also includes the versioning of 
digital technologies through the transition of  computation from desktops to envi-
ronments,32 whether in the shape of  mobile digital devices or sensors embedded 
in urban infrastructure, objects, and networks— something that is captured by the 
term “City 2.0,” which circulates as a parallel term to the smart city.

The biopolitical milieu concretizes material– spatial arrangements in which 
and through which distinct dispositifs, or apparatuses, operate. The apparatus  
of  computational urbanism can be analyzed through networks, techniques, and 
relations of  power that extend from infrastructure to governance and planning, 
everyday practices, urban imaginaries, architectures, resources, and more. But 
this “heterogeneous ensemble” can be described through the “nature of  the con-
nection” that unfolds across these elements.33 In his discussions on biopolitics, the 
apparatus, and the milieu, Foucault repeatedly suggests that the ways in which 
relations are articulated are key to understanding how modes of  governance, ways 
of  life, and political possibilities emerge or are sustained.

Computational monitoring and responsiveness characterize the “nature of 
the connection” across environments and citizens in smart cities. Biopolitical 2.0 
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relations are performed through the need to promote economic development 
while addressing impending environmental calamity, conditions characterized by 
an urgency that Foucault critically identifies as being crucial to the historical situa-
tion of  the apparatus and, consequently, to the operation of  biopolitics.34 Within 
smart city proposals and projects, cities are presented as urgent environmental, 
social, and economic problems that the digital reorganization of  urban infrastruc-
tures is meant to address by increasing productivity while achieving efficiency. By 
drawing together Foucault’s understanding of  how power might operate environ-
mentally and biopolitically, I shift the emphasis toward understanding urban spaces 
and citizenship within relational or connective registers, with an emphasis on the 
computational practices and processes that are meant to remake and influence 
smart city ways of  life. In reading and contextualizing these aspects of  Foucault as 
less focused on disciplined or controlled subjects or populations, I also bring envi-
ronmentality into a space where it is possible to consider how smart cities qualify 
environmentality by recasting what counts as “the rules of  the game.”

To say that smart cities might be understood through a biopolitics 2.0 analysis 
is not so much to suggest that digital technologies are simply tools of  control as 
to examine how the spatial and material programs that are imagined and imple-
mented within smart city proposals generate distinct types of  power arrangements 
and modes of  environmentality that entangle urban dwellers within specific per-
formances of  citizenship. But within these programs for computational urbanism, 
the processual and practiced ways of  life that unfold or are proposed to unfold 
inevitably materialize in multiple ways. The “rules of  the game” that Foucault 

Figure 7.2. Connected Sustainable Cities project scenario for sensors detecting pollution in Curitiba, from 
the Connected Sustainable Cities pamphlet written by Mitchell and Casalegno. Screen capture.
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described as central to environmentality might need to be revised as a less static 
or deterministic rendering of  how governance works. Smart city design propos-
als, on one level, establish propositions and programs for how computational 
urbanisms are to operate; but on another level, programs never go according  
to plan and are never singularly enacted. Environmentality might be advanced by 
considering smart cities not as the running of  code in a command- and- control 
logic of  governing space but as the multiple, iterative, and even faltering materi-
alizations of  imagined and lived computational urbanisms.

CONNECTED SUSTAINABLE CIT IES

Working at this juncture of  environmental modes of  governance, environmental 
technologies, and sustainability as they are operationalized in smart cities, the 
CSC project within the CUD puts forward a vision for a near future of  ubiquitous 
urban computing oriented toward increased sustainability. The project proposal 
materials advocate the smart city as the key to addressing issues of  climate change 
and resource shortages, where sustainable urban environments may be achieved 
through intelligent digital architectures. The CSC design proposals and policy 
tools, as well as the core visioning document— Connected Sustainable Cities, by 
Mitchell and Casalegno— develop scenarios for everyday life enhanced, and even 
altered, by smart information technologies, which “will support new, intelligently 
sustainable urban living patterns.”35

Within the CSC design proposals, the technology that most operationalizes 
smart environments and the programmed interactions between city and citizens 
is ubiquitous computing in the form of  “continuous, fine- grained electronic sens-
ing” through “sensors and tags” that are “mounted on buildings and infrastruc-
tures, carried in moving vehicles, integrated with wireless mobile devices such as 
telephones, and attached to products.”36 Sensor devices are distributed through-
out and monitor the urban environment. The continual generation of  data pro-
vides “detailed, real- time pictures” of  urban practices and infrastructures that  
can be managed, synched, and apportioned to support “the optimal allocation  
of  scarce resources.”37 Digital sensor technologies perform urban processes as  
a project of  efficiency, where environments are embedded with computational 
technologies that provide urban management and regulation.

Like many smart city proposals, the CSC sites are made smart through several 
common areas of  intervention largely oriented toward increasing productivity 
while enhancing efficiency. A video lays out the rationale for the project and the 
core areas it addresses, including platforms developed to aid commuting, home 
recycling, self- managing one’s carbon footprint, facilitating flexibility in urban 
spaces, and collaborative decision- making as model areas in which improved effi-
ciency by means of  digital connectivity and improved visibility of  environmental 
data may save resources and lower greenhouse gas emissions. While many of  the 
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applications envisaged in the proposal are already in use within cities, from  
electronic bicycle rental schemes to smart meters for managing energy use, the 
project suggests a further coordinated dissemination of  sensor technologies and 
platforms for achieving more efficient urban processes.

In the CUD project video and CSC design document, urban design and plan-
ning proposals take place not at the scale of  the master plan but at the scale of  the 
scenario. From Curitiba to Hamburg, the episodic urban patterns addressed in 
these designs and policies include urban services, eco- monitoring toolkits, and 
speculative platforms intended to achieve smart and “seamless” automated living. 
Yet in many cases the urban interventions take place in a hypothetical city or in a 
specified city that is rendered sufficiently general as to be receptive to computa-
tional interventions within a universalized language of  the everyday. In a design 
scenario sketched out for “managing homes” in Madrid, numerous capabilities 
are proposed to make homes more efficient. Mobile phones are GPS- enabled  
to communicate with sensor- equipped kitchen appliances, so that a family dinner 
may be cooked by balancing location and timing. The home thermostat will sim-
ilarly sync with GPS and calendars on mobile phones, so that the home is heated 
in time for the family’s arrival. The organization of  activities unfolds through 
programmed and activated environments so as to realize the most productive and 
efficient use of  time and resources. In the Madrid scenario, monitoring residents’ 
behaviors in detail through sensors and data is essential for achieving efficiency. 
With this information, environments are meant to become self- adjusting and to 
perform optimally.

The CSC efficiency initiatives promise to “streamlin[e] the management of 
cities,” lessen environmental footprints, and “enhanc[e] how people experience 
urban life.”38 By tracking locations and daily activities, smart technologies present 
the possibility that dinners will self- cook and homes will self- heat. These “enabl- 
ing technologies” perform new arrangements of  environments and ways of  life: 
“smart” thermostats couple with calendars, locations, and even “a human body’s 
‘bio- signals,’” and “skin temperature and heart rate” may be monitored through 
sensors to ensure optimum indoor temperatures. Similarly, communication with 
kitchen appliances is proposed to occur through “Toshiba’s ‘Femininity’ line of 
home network appliances.” These technologies ensure the home will be warm, 
safe, and provided with the latest recipes.39

The importance of  the everyday as a site of  intervention signals the ways in 
which smart city proposals are generative of  distinct ways of  life, where a “micro-
physics of  power” is performed through everyday scenarios.40 Governance and 
the managing of  urban milieus occur not through delineations of  territory but 
through enabling the connections and processes of  everyday urban inhabitations 
within computational modalities. The actions of  citizens have less to do with indi-
viduals exercising rights and responsibilities and more to do with operationalizing 
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the cybernetic functions of  the smart city. Participation involves computational 
responsiveness and is coextensive with actions of  monitoring and managing one’s 
relations to environments, rather than advancing democratic engagement through 
dialogue and debate. The citizen is a data point, both a generator of  data and a 
responsive node in a system of  feedback. The program of  efficiency assumes that 
human participants will respond within the acceptable range of  actions, so that 
smart cities will function optimally. Yet programs for efficiency that are multiply 
distributed will inevitably be multiply enacted across human and more- than- human 
registers, so that smart bicycles are left in creeks and sensing devices are hacked to 
surreptitiously monitor domestic environments or intervene in them. This smart 
city proposal raises questions as to how these orchestrated ways of  life would be 
actually lived, thereby rerouting programs of  efficiency and productivity.

PROGRAMMING CIT IES

As specifically rendered through smart technologies, the motivating logic of  sus-
tainability becomes oriented toward saving time and resources. This in turn 
informs proposals for how to embed smart technologies within everyday environ-
ments in order to ensure more efficient ways of  life. Monitoring is a practice 
enabled by sensors, and so it becomes a central activity in articulating the sustain-
ability and efficiency of  smart cities. The sensing that takes place in the smart  
city involves continually monitoring processes in order to manage them. The 
urban sense data generated through smart city processes are meant to facilitate 
the regulation of  urban processes within a human– machine continuum of  sens-
ing and acting, such that “the responsiveness of  connected sustainable cities can 
be achieved through well- informed and coordinated human action, automated 
actuation of  machines and systems, or some combination of  the two.”41 Humans 
may participate in the sensor city through mobile devices and platforms, but  
the coordination across “manual and automated” urban processes unfolds within 
programmed environments, which organize the inputs and outputs of  humans 
and machines.

“The programmed city” is a speculative and actual project that has been  
critical to the ongoing development of  ubiquitous computing but which has also 
demonstrated the complicated and uncertain ways in which programmable envi-
ronments are realized.42 Programming as described in the CSC document has 
multiple resonances, signaling the architectural sense of  programming space for 
particular activities as well as the programming of  urban development and pol- 
icy and the computational programming of  environments.43 Within smart city 
proposals, programming of  environments is a way in which the “nature of  the 
connection” within the computational dispositif is performed across a spatial 
arrangement of  digital devices, software, cities, development plans, citizens, prac-
tices, and more.
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The notion of  programming, while specific to computation, is further coupled 
with notions of  what the environment is and how it may be made programmable. 
As discussed in the introduction to Program Earth, some of  the early imaginings  
of  sensor environments speculate on how everyday life may be transformed with 
the migration of  computation from the desktop to the environment.44 While 
many of  these visions are user focused, environmental sensors also transform 
notions of  how or where sensing takes place to encompass more distributed and 
nonhuman modalities of  sensing.45 The programming of  environments is then 
perhaps one of  the key ways in which “the milieu” is now best described as “the 
environment,” where the postwar rise of  the term “the environment” typically 
corresponds with more cybernetic approaches to systems and ecology,46 as well as 
referring to the conditions in which computation can operate.

A growing body of  research in the area of  software studies now focuses on  
the intersection of  computation and space, making the point that computing— 
often in the form of  software or code— has a considerable influence on the ways 
in which spatial processes unfold or even cease to function when software fails.47 
While software is increasingly in- forming spatial and material processes, I situate 
the performativity of  software within (rather than above or prior to) the material- 
political- technical operations of  the computational dispositif, since programma-
bility necessarily signals more than the unfurling of  scripts that act on the world 
in a discursive architecture of  command- and- control. Software is also not so eas-
ily separated from the hardware it would activate.48 Instead, as I suggest here, 
programmability points to the ways in which computational operations unfold across 
material– political situations, even at the level of  speculative designs or imaginings 
of  political processes (where computational approaches to perceived urban “prob-
lems” may in- form how these issues are initially framed in order to be computable), 
while indicating how actual programs may not run according to plan.

The computational articulations of  governance and citizenship within the 
CSC proposals are uncertain indicators for how urban practices might actually 
unfold, even when processes are meant to be automated for efficiency— but it  
is exactly the faltering and imperfect aspects of  programmed environments that 
might become sites for political encounters in smart cities. Some smart city initia-
tives are finding that the less “modern” political structures of  city councils, for 
instance, do not make for easily compatible smart city development contexts. 
Urban governance may be divided into multiple wards or councils across and 
through which the seamless flow of  data and implementation of  digital infrastruc-
tures may be complicated or halted. “Realizing programs of  action” within soft-
ware development “is complicated and contested,” as Mackenzie notes.49 Code is 
also not singularly written or deployed but may be a hodgepodge of  just- effective- 
enough script written by multiple actors and running in momentarily viable ways 
on specific platforms. Beyond the realm of  software development, I argue that the 
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smart city is another realm in which programming does not unfold as an easy 
execution of  code. A change to any element of  the code, hardware, or interoper-
ability with other devices may shift the program and its effects. When code is 
meant to reprogram urban environments, it also becomes entangled in complex 
urban processes that interrupt the simple enactment of  scripts.

The CSC proposals demonstrate the ways in which the programmed environ-
ments of  the smart city give rise to— and even require— distinct urban materiali-
ties in order to be operable. The several modalities of  sensing and programming 
that emerge within the CSC documentation are expressive of  programs to sense 
and monitor in order to manage and regulate the material processes of  the smart 
city environment, from the circulation of  people and goods to processes of  par-
ticipation, all of  which are seen to interconnect through the “digital nervous  
system” of  the smart city.50 In the CSC scenarios the metabolic circuit of  inputs 
and outputs that is made optimally efficient simplifies the processes necessary  
to transform urban materialities— through electronicizing, tagging, and monitor-
ing— in order to make them programmable and efficient. Yet ubiquitous urban 
computing would require a considerable outlay of  materials and resources in 
order for cities to operate in these modalities. Urban materialities are then doubly 
elided through the dematerializing logic of  digital technology, since automation, 
improved timing, and coordination seem to minimize— and even eliminate— the 
resource requirements and wastes of  smart cities; electronic technologies also 
seem to have no resource requirements, whether in their manufacture, operation, 
or disposal. Resource requirements and material entanglements are apparently 
minimized through the improved flow offered by smart technologies.

Digital technologies— and the digital apparatus— are generative of  processes 
of  materialization that do not so much elide materialities as transform them 
through computational modalities.51 The uneven and material ways in which 
computation unfolds within cities breaks with this kind of  frictionless under-
standing of  how computation might seamlessly perform a set of  efficiency objec-
tives. Smart cities could be characterized largely by the gaps and accidents of 
computational technologies, which are also part of  the “experience” of  how these 
devices and systems perform and are implemented.52

PROGRAMMING PARTICIPATION

The infrastructures at play in the CSC vision partially consist of  grids and ser- 
vices remade into smart electrical grids, smart transport, and smart water. But they 
also consist of  participatory and mobile citizen- sensing platforms through which 
urban dwellers are to monitor environments and engage with smart systems. Par-
ticipatory media and environmental devices facilitate this more sustainable city  
by enabling forms of  participation that are compatible with it. The smart infra-
structures and citizen- sensing platforms in the CSC project enable monitoring 
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practices while structuring responses that regulate or recalibrate everyday prac-
tices. Sustainable transit options become more viable through the deployment of 
“urban citizenship engagement points” that allow for personalized planning of 
bus routes, carpooling, and bicycle rental.53 Energy contributions may be made at 
the intersection of  smart transit systems or architectural surfaces and mobile 
monitoring devices. Urban spaces may be easily reconfigured or adapted to allow 
working and networking in any location at any time and to facilitate the “intensi-
fication of  urban land use.” The way in which these practices are activated occurs 
across the programs embedded within urban environments and mobile devices. 
Digitally enhanced infrastructure and citizens are articulated as corresponding 
nodes, where technologies and strategies for environmental efficiency become 
coextensive with citizen participation— and “changed human behavior.”54

While additional design scenarios address traffic in Seoul and work- anywhere- 
anytime proposals for Hamburg, as well as coordinate public transit in San Fran-
cisco and use mobile platforms to organize daily health monitoring, one scenario 
based in an unnamed North American urban location focuses on “taking personal 
responsibility” through the narrative of  a love contest between two male friends 
vying for the attentions of  an eco- female.55 This scenario demonstrates how “the 
biggest variable in sustainability”— that is, “human behavior”— may be monitored 
and advanced effectively through ICT applications. The male competitors in this 
scenario engage in logging their daily travel plans online to produce carbon foot-
prints for comparison, installing a home monitoring system to measure electricity 
use, and monitoring water use to create a water budget. As the scenario outlines:

Monitor, monitor, monitor . . . that’s a lot of  what both men do. They realize that 
the key to winning Joan’s heart is to show her they’re making the right decisions, 
and that means they need a lot of  clear information that is meaningful— and 
actionable.56

Monitoring behavior and generating data are seen to be the basis for making 
sound decisions to advance everyday sustainable practices. Programs of  respon-
siveness are critical to the ways in which sustainable practices are designed to 
emerge in this smart city proposal. In order for these schemes to function, urban 
citizens need to play their part, whether by partaking in transport systems or by 
generating energy through their continual movement within urban environments. 
Urban environmental citizens are responsible for making “informed, responsible 
choices.”57 Yet these proposals explicitly outline the repertoire of  actions and reflec-
tions that the smart city will enable, in which the sensing citizen becomes an ex- 
pression of  productive infrastructures. Mitchell and Casalegno stress the benefits 
of  informed participation in urban processes facilitated by participatory media and 
ubiquitous computing— technologies that, they argue, make a heightened sense of 
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responsibility possible.58 Urban citizenship is remade through these environmental 
technologies, which mobilize urban citizens as operatives within the processing 
of  urban environmental data; citizen activities become extensions and expres-
sions of  informationalized and efficient material– political practices. Citizens who 
sense and track their own consumption patterns and local environmental pro-
cesses have a set of  citizen- like actions at their disposal, enabled by environmental 
technologies that allow them to be participants within the smart city.

The balancing of  smart systems with citizen engagement is typically seen as a 
necessary area to address when considering the issues of  surveillance and control 
that smart cities may generate. As the previously cited Rockefeller- funded report 
suggests, global technology companies such as IBM and Cisco may have a rather 
different set of  objectives than “citizen hacktivists,” and yet both of  these compa-
nies have vested interests in contributing to emerging smart city proposals.59 Dig-
ital technologies are seemingly liberating tools, allowing citizens to engage in 
ever more democratic actions; and yet, the monitoring and capture of  sensor data 
within nearly every aspect of  urban life vis- à- vis devices deployed by global tech-
nology companies suggest new levels of  control. But could it be that this apparent 
dichotomy between sensing citizen and smart city is less clear- cut? In many ways, 
participatory media are already tools of  variously restricted political engage-
ment,60 while smart urban infrastructures never quite manifest (if  at all) in the 
totalizing visions presented.

The sensing citizen is an expression of  the ideal mode of  citizen participation 
in smart city visions, rather than a resisting agent to them. Sensing citizens are  
the necessary participants in smart cities— where smart cities are the foregone 
conclusion. Dumb citizens in smart cities would be a totalitarian overshoot, since 
they would be entities subject to monitoring without participating in the flow of 
information (a situation that will be addressed in chapter 8). The smart city raises 
additional questions about the politics of  urban exclusion, about who is able to be 
a participating citizen in a city that is powered through access to digital devices. 
Yet the participatory agency that is embedded within smart city developments 
does not settle on an individual human subject, and citizenship is instead articu-
lated through environmental operations. Within the CSC proposals there exists 
the possibility that— given a possible failure or limitation of  human responsive-
ness (a lack of  interest in participating in the smart city)— the system may operate 
on its own. In these scenarios, due to a lack of  “human attention and cognitive 
capacity” as well as a desire not to “burden people with having to think constantly 
about controlling the systems that surround them,” it may be relevant to deploy 
“automated actuation,” the project authors suggest. This would mean that urban 
systems become self- managing such that “buildings and cities will evolve towards 
the condition of  rooted- in- place robots.”61 Citizens would be figures responding 
within the program of  environmentality. However, the smart city program is able 
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to operate independently by sensing environments as well as actuating them  
and intervening in them to the point where environmental technologies may 
override citizens if  they do not perform according to preset functions— or the 
rules of  the game.

Processes of  regulating urban environments within smart city proposals do 
not require internal subjugation as such, since governance is distributed within 
environments that default to automatic modes of  regulation. Here is a version  
of  biopolitics 2.0, where monitoring behavior is less about governing individuals 
or populations and more about establishing environmental conditions in which 
responsive (and correct) modes of  behavior can emerge. Environmentality does 
not require the creation of  normative subjects, as Foucault suggests, since the 
environmental citizen is not governed as a distinct figure; rather, environmental-
ity is an extension of  the actions and forces— automaticity and responsiveness— 
embedded and performed within environments. Such a situation could be charac-
terized as what Deleuze calls the making of  “dividuals,” a term he uses to describe 
the fluid entity that emerges within a “computer” age.62 For Deleuze, automation 
is coextensive with a deindividualizing set of  processes characterized by patterns 
of  responsiveness that rely less on individual engagement and more on the cor-
rect cybernetic connection.

Working transversally with this concept, however, I would suggest that smart 
city proposals signal less toward the elimination of  individuals absolutely, since 
the “citizen” is an important operator within these spaces. Rather, the citizen 
works through processes that might generate ambividuals: ambient and malle- 
able urban operators that are expressions of  computer environments. While the 
ambividual is not an expression of  a cognitive subject, it does articulate the distri-
bution of  nodes of  action within the smart city. Ambividuals are not singularly 
demarcated or erased but variously contingent and responsive to fluctuating 
events, which are managed through informational practices. This resonates with 
Foucault’s suggestion that one characteristic of  environmental technologies is  
the development of  “a framework around the individual which is loose enough 
for him to be able to play.”63 But I would suggest that who or what counts as an 
ambividual is not restricted to a human actor in the smart city, since the articula-
tion of  actions and responses occurs across human- to- machine and machine- to- 
machine fields of  action.

CITIZEN SENSING AND SENSING CIT IZENS

A final point of  consideration that emerges within smart city and citizen- sensing 
frameworks is the extent to which environmental monitoring leads to actionable 
data. Smart city infrastructures are projected to operate as a self- regulating envi-
ronment, but the monitoring technologies that are meant to enable efficiencies 
within these systems are less obviously able to generate efficiencies or action 
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within citizen practices. In a CSC scenario demonstrating the types of  urban  
environmental citizenship made possible within the green and digital city, propos-
als are made for residents of  Curitiba to experience enhanced and synchronized 
mass transit options while monitoring and reporting on air pollution at these 
nodes. Citizen reporting and community engagement are amplified by virtue  
of  ICT connectivity. Through these monitoring and reporting capabilities, posi-
tive changes follow as a result of  increased information and connectivity: gather 
the air pollution data, report to the relevant political body, and environmental 
justice will be realized. These activities and concerns are presented as universally 
applicable, in that anyone may have cause to monitor and collect pollution data 
and diligently forward this on to relevant governmental parties. The ambividual 
actions “coded” into these processes do not presuppose a particular subject, since 
a fully automated sensor may equally perform such a function. Rather, these pro-
grams of  responsiveness allow for a fully interchangeable procession of  human- 
to- machine or machine- to- machine data operations.

A similar trajectory is typically envisaged for self- regulating citizen activities: 
information on energy consumption will be made visible, a correcting action will 
be taken, and balance to the cybernetic- informational system will be restored.  
In these scenarios environmental technologies monitor environments and citi-
zens, while citizens monitor environments and themselves. Citizens armed with 
environmental data are central democratic operators within these environments. 
But the “governing” contained within cybernetics may not neatly translate into 
the governing of  environments.64 It may be that the very responsiveness that 
enables citizens to gather data does not extend to enabling them to meaningfully 
act upon the data gathered, since this would require changing the urban “system” 
in which they have become effective operators. Similarly, dominant, if  problem-
atic, narratives within sustainability of  continued growth through improved effi-
ciency and ongoing monitoring typically do not mobilize an overall resource or 
waste reduction (what is well known within energy discourse as the “rebound 
effect”). Strategies of  monitoring and efficiency might co- opt urbanites into modes 
of  environmentality and biopolitics that leave modes of  neoliberal power unexam-
ined, since the aim of  realizing sustainability objectives through citizen engage-
ment is a worthy pursuit.

Foucault’s broader interest within the biopolitics lectures is in how neoliberal 
analyses are brought to bear on governance and subjects, such that economic log-
ics of  efficiency in- form what may have previously been understood through 
social or noneconomic modalities.65 Environmentality describes the distribution 
of  governance within environments as well as a qualification of  governmentality 
through a market logic that would implement efficiency and productivity as the 
best guiding principles for urban ways of  life. Individuals become governable to 
the extent that they operate as homo economicus,66 where governance unfolds as an 
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environmental distribution of  possible responses made according to the criteria of 
efficiency and maximum utility.

The transformation of  citizens to data- gathering nodes potentially focuses the 
complexity of  civic action toward a relatively reductive if  legible set of  actions. 
Participation in this smart and sustainable city is instrumentalized in terms of 
remedying environment issues through efficiency and devices that will harvest 
and connect up information to arrive at this outcome. Yet the informational-  and 
efficiency- based approach to monitoring environments raises more questions 
about what constitutes effective environmental action than it answers. In order 
for such instrumentalization to occur, urban processes and participation directed 
toward sustainability, in many ways, must be programmed to be amenable to a 
version of  (computational) politics that is able to operate on these issues. The 
modes of  sensing as monitoring and responsiveness presented within many sensor- 
focused and smart- focused cities projects raise the question of  whether a citizen 
might be more than an entity that emerges within the parameters of  acceptable 
responsiveness.

FROM NETWORKS TO RELAYS, FROM PROGRAMS TO WAYS OF L IFE

The smart sustainable city vision discussed here is presented as a technical solu-
tion to political and environmental issues— an approach that is characteristic of 
many smart city projects. While the CSC and CUD project proposals are devel-
oped as conceptual- level design and planning documents, many of  the questions 
raised here about how smart cities and citizen- monitoring projects organize polit-
ical participation and the imagining of  urban environmental citizenship are rele-
vant for considering the proliferation of  projects now taking place in these areas, 
both at the level of  community engagement and through urban policy and devel-
opment partnerships.67

As I have argued, sustainable smart city proposals give rise to new modes of 
environmentality as well as biopolitical configurations of  governance through 
distinctly digital dispositifs. Given Foucault’s focus on the historical specificity of 
these concepts and the events to which they refer, it is timely to revisit and re- 
vise these concepts in the context of  newly emerging smart city proposals. The 
environmentality, biopolitics 2.0, and digital political technologies that unfold 
through many smart city proposals are expressive of  distributions of  governance 
and operations of  citizenship within programmed environments and technolo-
gies. A biopolitics 2.0 emerges within smart cities that involves the programming 
of  environments and citizens for responsiveness and efficiency. Such program-
ming is generative of  political techniques for governing everyday ways of  life, 
where urban processes, citizen engagements, and governance unfold through the 
spatial and temporal networks of  sensors, algorithms, databases, and mobile plat-
forms that constitute the environments of  smart cities.
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The environmentality that emerges through proposals for urban sustainability 
within the CSC project and many similar smart city projects involves monitoring, 
economizing, and producing a vision of  digitalized economic growth. Such smart 
cities present ways of  life that are orchestrated toward sustainability objectives 
characterized by productivity and efficiency. The data that develop through these 
practices are generative of  practices of  monitoring environments and activities, 
while activating environmental modes of  governance that are found within the 
jurisdiction of  public authorities as well as technology companies that own, man-
age, and use urban data. From Google Transit to Cisco TelePresence, HP Halo, 
and Toshiba Femininity, a range of  environmental sensor and participatory tech-
nologies function in the CSC and other smart city scenarios that are tools of  neo-
liberal governance, and are operated across state and nonstate actors.

I have emphasized how Foucault’s interest in environmentality can be ad- 
vanced in the context of  smart cities to consider how distributions of  power 
within and through environments and environmental technologies are performa-
tive of  the operations of  citizenship— rather than of  the individual subjectness of 
citizenship. The environmentalist aspects of  the smart and sustainable city are not 
contingent on the production of  an environmentalist or reflexively ecological sub-
jectivity, and the performance of  smart urban citizenship occurs not by expanding 
the possibilities of  democratically engaged citizens but rather by delimiting the 
practices constitutive of  citizenship. The “rules of  the game” of  the smart city do 
not articulate reversals, openings, or critiques of  urban environmental ways of 
life. Rather, practices are made efficient, streamlined, and oriented toward enhanc-
ing existing economic processes. And yet, within this approach to environmental-
ity through smart cities, what we might take as the rules or program of  the smart 
city game might be understood less as a deterministic coding of  cities and more 
as something that might unevenly materialize in practices and events. While design 
proposals put forward a persuasively singular case for the smart city program, 
inevitably multiple smart cities emerge through the circulation and implementa-
tion of  this program.

Pushing Foucault’s notion of  environmentality even further, I suggest that his 
concept of  the “rules of  the game” might be recast in the context of  smart cities 
less as rules and more as programs— here of  responsiveness— that delimit and 
enable in particular ways but that also unfold, materialize, or fail in unexpected 
ways. If  urban programs are not singular and are continually in process, then 
environmentality might also be updated to address the ways in which programs 
do not go according to plan, and work- arounds might also develop. Such an 
approach is not so much a simple recuperation of  human resistance as a sugges-
tion that programs are not fixed, and that in their unfolding and operating they 
inevitably give rise to new practices of  urban environmental citizenship and ways 
of  life that emerge across human and more- than- human urban entanglements.
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This approach to ways of  life is important in formulating not a simple denun-
ciation of  the smart city but rather a proposal for how to attend to the distinct 
environmental inhabitations and modalities of  citizenship— and possibilities for 
urban collectives— that concretize in smart city proposals and developments. Sub-
jectification, which Deleuze discusses as an important concept in Foucault’s work, 
is ultimately concerned not with the production of  fixed subjects but rather with 
the possibility of  identifying, critiquing, and even creating ways of  life.68 Smart 
city projects require an attention to— and critique of— the ways of  life that are 
generated and sustained in these proposals and developments. Critique, as articu-
lated in a conversation between Deleuze and Foucault, can be an important way 
in which to experiment with political engagements and form “relays” between 
“theoretical action and practical action.”69 From this perspective the ways of  life 
proposed in the CSC scenarios might serve as provocation for thinking through 
how to experiment with urban imaginaries and practices in order not to be gov-
erned like that. If  we read biopolitics 2.0 as a concept attentive to the ways of  life 
that are generated and sustained within smart cities, and if  this computational 
apparatus operates environmentally, then what new relays for theory and practice 
might emerge within our increasingly computational urbanisms?
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