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Abstract. The rapid deployment of technology in urban settings drastically changes the way urban safety is being governed.
This article investigates smart governance of urban safety empirically through an in-depth case study of a project to improve
the safety of a street in the Dutch city of Eindhoven. This collaboration between the city government, technology producers,
knowledge institutes and owners of bars and restaurants entails the use of new technologies – noise detection, twitter analyses,
data analysis, light interventions, gaming – for instantaneous monitoring and intervention. We analyze these smart governance
practices from a socio-technological perspective. On the basis of our analysis, we qualify the case as a quantified street: enor-
mous amounts of data are being collected to strengthen the governance of urban safety. The governance analysis showed that
these actors shared the idea that more information results in better governance. External funding facilitated collaboration since
money was no longer a scarce resource and technology became a ‘lens’ for building a shared understanding of the street. The
relative absence of rules created the room for building innovative practices. In the conclusion, we raise questions concerning
the strong focus on information as the key to a safer street and present an agenda for further research into the smart governance
of urban safety.
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1. Introduction

The use of information and communication technologies (ICTs) for urban safety has a long history.
The notion of surveillance has been dominant in these analyses [30]. Some authors have focused on
Closed Circuit Television Systems (CCTV) and technologies for analysis of video material [1] and,
more recently, new research has focused on the use of communication media for engaging citizens in
the coproduction of safety [2]. The research on cameras, surveillance technology and social media has
provided important insights in new forms of surveillance – or sousveillance – in an information age
but current developments require new attention. The new wave of technology integrates various sorts of
technologies (cameras, noise sensors, social media analyses) and used advanced forms of data analysis
to obtain relevant information and insights. These technologies are not only used in a centralized control
room but also by networks of public and private actors that are engaged in the production of safety.
New technologies and new forms of governance result in the promise of what can be referred to as
‘smart governance’: the smart use of new technologies by networks of actors to make cities safer. At the
moment, however, our empirical knowledge about these new – smart – surveillance practices is limited.
This paper, therefore, aims to explore how this promise of urban safety through advanced technology

∗Corresponding author: Albert Meijer, Utrecht School of Governance, Utrecht, The Netherlands. E-mail: a.j.meijer@uu.nl.

1570-1255/18/$35.00 c© 2018 – IOS Press and the authors. All rights reserved



30 A. Meijer and M. Thaens / Quantified street: Smart governance of urban safety

actually works out in practice and to explore the benefits and pitfalls of smart governance for urban
safety.

Rodriquez Bolivar and Meijer indicate that smart governance entails the use of ICTs for internal and
external collaboration in government to realize societal value [31]. This paper investigates smart gov-
ernance empirically through an in-depth case study of practices of a ‘quantified street’ in the Dutch
city of Eindhoven. In this city, the hometown of the lighting company Philips, one street is full of new
technologies to make it safer and cleaner. A collaboration between the city government, technology
producers, knowledge institutes and owners of bars and restaurants uses new technologies – noise detec-
tion, cameras, twitter analyses, data analysis – for instantaneous monitoring to make a busy night area
in Eindhoven into a safer and more pleasant environment. These new practices take the form of a living
lab that explores the possibilities of this wide range of new technologies. We conceptualize this smart
street as a socio-technical practice since it consists of technologies, roles, organizations, rules, etc. This
paper analyzes these practices to enhance our understanding of how technologies are used to enhance
urban safety. Our main research question is: how and why is a variety of new technologies used to con-
struct a smart street? The answer to this questions will shed some light on the benefits and pitfalls of
smart governance and provide the basis for a more specific research agenda into these new collaborative
surveillance practices.

The academic relevance of this paper is twofold. This first ambition of this paper is to realize a sys-
tematic description of the new technologies that are used for smart governance of urban safety. The new
uses of technology for producing urban safety are rapidly emerging but academic research has not yet
provided a systematic description: there is a need for theory-based systematic academic descriptions of
smart governance of urban safety. We will use the literature on cybernetics [3], crowd management [4–6],
surveillance [1,7] to position these evolving socio-technological practices. This analysis contributes to
the emerging body of literature on smart city governance [8,9] and (urban) surveillance [1] by analyzing
a smart street and showing how this can be understood as a complex cybernetic system. The second part
of the description is explanatory and aims to construct a theoretical understanding of the governance
choices and emerging technological practices. The literature either presents smart governance as an in-
strumental approach to realize governance objectives or criticizes the neo-liberal foundations of these
new forms of governance. An analysis that is based on a more sophisticated understanding of collab-
oration in the public sector is lacking. Building upon the four perspectives on governance developed
by Bekkers [10], we will analyze the development of the smart street from different angles. These per-
spectives help to develop a rich account of the logics that have guided the development of the smart
street. This contributes to the growing understanding of smart city practices as resulting from specific
cognitions, interest, institutions and values rather than being inevitable outcomes of technological de-
velopment [31,32].

The paper is structured as follows. Sections 2 and 3 present the descriptive and explanatory frame-
works for the analysis of the quantified street in the City of Eindhoven. Section 4 presents the research
strategy and the research methods and in Section 5 we will present the case and analyze it with the use
of the descriptive and explanatory frameworks. To conclude this article we will reflect on the case and
draw some conclusions in Section 6.

2. Cybernetics as a framework for descriptive smart governance

The literature on smart cities is rapidly expanding [9,11–14]. Even though the term as such is still
heavily debated, both technological and critical analyses of smart cities have been published. The basic
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Fig. 1. Cybernetic perspective on smart safety governance.

idea of a smart city is that new technologies can be used to improve life in the city. Smart grids help to
make better use of electrical power, transport systems aim to optimize the use of roads and smart apps
provide tourists with information about sights. While many analyses of the smart city focus on the city
as a system, some highlight that we also need to analyze developments at a more specific level. The
smart neighborhood brings us to the level of technology for stronger neighborhoods and the smart street
takes us to the level of a specific street in a city. The (limited) literature on smart street mostly focuses
on the use of street lights to improve the use of energy and, at the same time, create more safety [15,16].

The smart street can, however, also be viewed as a miniature smart city: the same logic applies but
at a much smaller scale. The basic argument about the smart city – the use of technologies to measure
everything with the aim of intervening more effectively – can also be applied to the street. This would
mean that the street turns into a technological street full of sensors to measure what happens on the
street. The street becomes ‘datafied’: everything that occurs on the street is measured and the data can
be used for new interventions. A street can then be regarded as an urban laboratory to test and develop
new technologies for smart cities [17]. This view on the street as a site for experimenting can help to
understand the logic of the smart street: a smart street is then not only a means to enhance safety and
livability but also a test ground for new technologies to be applied at a larger scale.

A key ideal in the smart street is prevention of criminal activities by creating an environment – in
terms of light, smell and gaming opportunities – that is not conducive to criminal activities. The idea
of inhibiting crime by changing the environment is not new: classical work on the prevention of crime
through urban design was already done in the 1970s. Newman [18] highlights how strategies of (de)
limiting movement, defining areas of specific sorts of activities and providing for visual surveillance are
crucial to building a safe neighborhood and these ideas have been enormously influential in urban design
and renovation. The specific feature of this approach in smart streets is that the environment is created
dynamically by changing the effectors in response to measurements of street conditions.

The basic idea of intervening on the basis of measurements in the streets is a cybernetic idea: the street
is turned into a cybernetic system. For that reason, the cybernetic perspective can used to describe these
emerging socio-technological practices. This type of perspective focuses on the information relations
between an organization and its environment to study how organizations react towards changes, occur-
rences or incidents in the environment. Deutsch [3] emphasizes that governance requires information
processing through sensors and effectors. Sensors are organizational functions – composed of technolo-
gies, organizational procedures, and organizational positions – that scan the environment for relevant
information and effectors translate these signals into organizational action by formulating and enacting
an organizational reaction. In addition, a control system is needed to coordinate the relation between
sensors and effectors. The control function is needed to analyze the information that comes from the
sensors and to control the effectors. An overview of the cybernetic model is presented in Fig. 1.
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The cybernetic perspective is a general perspective on government action but it can used to conceptu-
alize government reaction to safety and security problems. The literature on crowd management empha-
sizes that processing signals that may indicate (future) problems is crucial to crowd management [4–6].
The literature on crowd management aims to strengthen early warning systems that help the police and
other government agencies to act quickly and to prevent or limit safety risks. In addition, the surveillance
literature highlight that government uses a variety of informational means to observe society with the
aim of being able to realize its policy objectives more effectively [1,7]. The cybernetic perspective can
form a basis for systematically describing smart governance.

3. Four perspectives for understanding smart governance

The cybernetic perspective is useful for describing the smart street but does not provide the basis for
developing an understanding of the emerging smart governance practices. A theoretical perspective is
needed to develop an understanding of how and why specific forms of socio-technical collaboration be-
tween various actors are being constructed. Translating Bekkers’ [10] perspective on policy-making, we
can distinguish four different perspectives on governance: a rational, a political, a cultural and an insti-
tutional perspective. The key value of this perspective is that it facilitates us to develop an understanding
of new forms of collaboration from different angles: rational choice, power struggles, meaning-making
and rule following. These perspectives are not contradictory but help to develop a comprehensive under-
standing of how and why certain forms of collaboration between various actors are being constructed.

The rational perspective conceptualizes governance as the outcomes of rational analysis. Governance
plans and programs are seen as important ‘neutral’ instruments for realizing goals and the choice for
a specific intervention is explained on the basis of the goals it aims to realize. The rational perspective
stresses that an analysis assesses the relation between means to ends. The main criteria for evaluating the
success of governance are efficiency, effectiveness and (internal) cohesion. Knowledge and information
are very important within this perspective since they are essential to the quality and depth of governance
plans. The main idea in this perspective on governance is that better information about a problem and
the effectiveness of interventions will result in better governance. ICT’s are seen as neutral or value free
instruments that could more or less be used ‘of the shelf’ to strengthen governance.

The political perspective departs from the viewpoint that governance is the result of a trade-off
between different important values. Power protects or imposes certain stakes and positions or ideas.
Choices are not made on basis of a rational analysis but subject to a permanent struggle between actors.
This struggle takes place in arenas or governance networks in which the different actors are interde-
pendent. Strategic behaviour and the use of power are part of everyday reality. Governance instruments
are therefore not neutral but important sources of power that can be mobilized to realise certain advan-
tages. The most important criterion for the evaluation of governance is stakeholder support and ICTs are
not neutral instruments but symbolic resources that are used strategically to impress relevant stakehold-
ers [19,20, p. 492]. Governance, in this perspective, is not the result of rational analysis but of political
interactions [21].

The third perspective on governance that Bekkers discerns is the cultural perspective. Central is the
idea that governance is above all sense-making between stakeholders. Governance is seen as a social
construction that results from the interaction between different stakeholders (see also [22]) and certain
meanings and interpretations are coagulated in governance arrangements. Based on processes of framing
and reframing, actors try to build a common understanding. Within this perspective, governance is not
only conceptualised as ‘language’ but also as ‘images’. The main instrument is the organisation of an
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‘open’ dialogue which can lead to a collective learning process. Whether governance is considered a
success depends on the degree in which stakeholders are successful in developing a common, shared
understanding of the character and the size of the problem at hand and the possible solutions for it.
Storytelling is important in bringing order because different realities are connected to each other into a
shared reality [22].

The last perspective is the institutional perspective. This perspective conceptualizes governance as the
result of a combination of practices, values, rules, routines, conventions and processes that were shaped
and made in the past. Because of this, there is not much room for making new choices in governance. In
line with the sociological perspective [23,24], Bekkers sees institutions are sets of formal and informal
rules that shape the behavior of social actors. These institutions such as the rule of law condition the be-
haviour of individual organisations and in this way they contribute to the predictability of their behaviour
(see [23]). Information systems can be seen as the embodiment of solidified definitions of reality and
items or issues that are not registered in these systems are therefore seen as not important. Furthermore
within this perspective it is also important to look at the rules that determine how, in what way, knowl-
edge and information should be shared or exchanged. There are two criteria for determining the level of
success of governance: the logic of consequence (focus on efficiency and effectiveness) and the level of
appropriateness (legitimacy) (see [24]). Characteristic for this perspective is ‘path-dependency’: a new
governance approach tends to follows the footsteps of earlier developed and implemented approaches
since switching costs are often high.

The perspectives on governance are complementary rather than competing ways of understanding
social reality [10]. A combination of these perspectives can be used to understand the smart street as
a socio-technological practice that is constructed on the basis of actor preferences, strategic behaviour,
sense-making and (institutional) rules.

4. Research methods

This paper explores the topic of smart urban safety governance through an in-depth case study. The
selected case should be considered as a most advanced case in terms of use of new technologies for urban
safety [25,26]. The involvement of high tech companies such as Philips and top knowledge institutes
such as Eindhoven University of Technology makes for innovative use of new technologies. The results
of this case can by no means be generalized to other cities and other policy domains but provide insights
in new developments that will possibly also play a role in other cities.

The case study is based on interviews and document analysis. The interviews started with the civil
servant who manages the Living Lab Stratumseind (15 May 2014) and proceeded through snow ball
sampling. The selection of respondents will be ended when no new names are mentioned by the respon-
dents. This resulted in nine extensive – often more than two hours – interviews with key participants. In
addition to the managers of the Living Lab Stratumseind, the following interviews were conducted: the
director and an advisor of the key consultancy firm (21 August 2014), the key civil servant of the City of
Eindhoven (25 August 2014), the responsible alderman of the City of Eindhoven (24 October 2014), an
independent project consultant (14 February 2015), the contact person at Philips (23 February 2015), the
principal investigator at Eindhoven University of Technology (26 May 2015), the owner of a bar on the
street (2 December 2015) and a citizen who lives there (3 December 2015). The interviews are referred
to with R1, R2, etc.

In addition, we analyzed all the available policy reports and documents. Documents were retrieved
both through the interviews and through an Internet search on the term ‘Living Lab Stratumseind’ on
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Google (20 August 2014). The number of policy documents was surprisingly limited and this may result
from the fact that in an urban laboratory there is more focus on experimenting than writing policy plans.
Our search for relevant documents resulted in three policy documents, three website and one newspaper
article (see list of documents).

The research started with a reconstruction of the development of the Living Lab Stratumseind over
time. The reconstruction focused on the role of the various actors, their cognitions, their value orien-
tations and objectives and their strategies [27]. The respondents were asked to recount the origins and
development of the Living Lab Stratumseind and to reflect on their own role and the roles of the other
actors. In addition, the respondents were asked about current practices and the specifics of the various
technologies used in the living lab. Additional information about current practices was obtained from
the documents. This data collection was structured by a cybernetic focus on signals, sensor, effectors,
controls and effects [3]. The data were analyzed at the level of the socio-technological practices to de-
scribe the use of systems and their embedding in the organization. In addition, the data were analyzed on
the basis of the four perspectives on governance to develop an explorative understanding of the choices
made in this process of using a range of new technologies for smart urban safety governance.

5. Case description and analysis

5.1. Living Lab Stratumseind 2.0

Eindhoven has developed into a city of 220.000 inhabitants and it is one of the leading actors in
what is called the Brainport Eindhoven Region, which is considered to be the centre of technology in
the Netherlands. In this city, Stratumseind is one of the most important nightlife areas in the city of
Eindhoven. It is the longest ‘pub’ street of the Netherlands where you can find over 50 pubs, café’s,
discotheques and restaurants located in one street. It is well known for many years now, but the last
couple of years Stratumseind faces some challenges that have to be met. Not just with regard to safety,
but also with regard to cooperation and economic viability. That’s why the city of Eindhoven has started
the Stratumseind 2.0 project in which the local authority works closely together with businesses, the
police, breweries, the owners of the real estate property in the street and local residents living on and
around Stratumseind.

The main goals of Stratumseind 2.0 are making this specific area more liveable, safer and more attrac-
tive for visitors as well as for businesses. In one of the plans it is formulated that Stratumseind should be
a vital street focused on entertainment in which everyone that is young at heart can find something that
he or she likes, at every day of the week and at every moment of the day (Municipality of Eindhoven,
2014). In 2013 the Living Lab Stratumseind (LLS) was started as a part of the Stratumseind 2.0 project.
The LLS has its own angle and scope, but it contributes to the broader goals of this overarching project.
The LLS aims at three broad objectives (Van Gerwen, 2013a & 2013b, R1):

1) Collecting facts and knowledge about different aspects that (possible) have to do with the liveabil-
ity, safety and attractiveness of Stratumseind. With specific measuring equipment anonymous data
are collected about the visitors of the street, the surroundings and the local circumstances. By mea-
suring and connecting data of f.e. the level of noise, temperature, number of incidents, occupancy
rate of parking places, number of visitors and the origin of visitors, a broad pallet of information
is created. The data can also be used as a baseline assessment for trying to measure if a certain
intervention has any effect in practice.
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2) Offering a platform for (scientific) research. The street becomes a testing ground for scientific
research that looks at the influence of light on the behaviour of people (De-escalate project). The
expectation is that the intensity and perhaps also the colour of the light used in public spaces will
have a positive effect on the possible aggressive behaviour of people in a street. With the results
from the living lab substantiated choices can be made with regards to the appropriate scenarios of
the use of light for a better and safer experience of the visitors of Stratumseind. This can be done
in a preventive but also in a more reactive way.

3) Creating an environment that gives a boost to innovation. This innovation is needed to reach the
goals that are stated in the Stratumseind 2.0 project. Partners of the LLS (entrepreneurs) that have
an idea about the way to increase the liveability, safety or attractiveness of Stratumseind can test
products, equipment, concepts and ideas in real life practice. This initiation role is important for the
LLS because this kind of innovations increases the attractiveness of the street. It also broadens the
scope of the LLS beyond measuring of data and it helps to make clear that the LLS is not just about
safety alone. Examples of this kind of innovations are the use of big interactive display panels on
the street and the development of apps like for example ‘pub advisor’ and ‘Feedback Stratumseind’.
For some of these innovations the lab works closely together with other organizations like students
of the Fontys University of Applied Sciences.

Two metaphors were developed to describe what the living lab is about (R1; Municipality of Eind-
hoven, 2014); the ‘basecamp’ and the ‘engine block’. The ‘basecamp’ (also referred to as ‘board com-
puter’ or as ‘measuring station’) refers to the fact that by using sensor technology on Stratumseind as
well as external information from different kind of sources, a lot of data is collected about lots of dif-
ferent aspects regarding the liveability, safety and attractiveness of Stratumseind. These data is brought
together so that different kinds of analysis can take place. These kind of baseline measurements will then
be used to predict the behaviour of the ‘crowd’. They are also needed to evaluate specific interventions
aimed at changing the behaviour of visitors. The image of the ‘Engine block’ is the second metaphor
used by the lab manager to describe the way in which the LLS operates. R1 highlights that this metaphor
means that the living lab also has the function of initiator for renewal and innovations in the area. Within
the network associated with the LLS new ideas about the development of Stratumseind can be gener-
ated. The engine block function of the LLS means that this living lab is supposed to actively create and
support the idea of community building among people that can contribute to innovation.

5.2. Describing the Living Lab Stratumseind from a cybernetic perspective

While the two metaphors provide insight in how the participants view the living lab, the cybernetic
perspective can be used to describe the socio-technological practices in Living Lab Stratumseind from a
more systematic perspective as a cybernetic system consisting of sensors, effectors and controls.

5.2.1. Sensors
A broad range of sensors are used in Eindhoven. Cameras have been positioned at the five entranced

of Stratumseind. The video images are not preserved but they are used to count numbers of people.
Specific software is used to convert the video images in information about the number of visitors to
the area. Wireless noise detectors have been positioned at the same five positions as the cameras. The
data from these detectors can be used to generate a three dimensional image of the noise in the area.
In addition, light sensors for measuring light intensity are planned to be positioned at two or three
positions. When a mobile phone has chosen to open its access to Bluetooth or wifi, a macadres reader can
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read the telephone’s unique code. Five readers have been positioned at the same places as the cameras
and the sound detectors and since these readers work up to 150 meters, the whole area is covered.
Social media analysis is also part of the living lab. In collaboration with a commercial firm, a web
crawler has been developed to search for tweets and posts with search strings such as ‘Stratumseind’,
‘Stratum’ and the names of the bars. The software analyzes these tweets to generate a sentiment analysis
which indicates whether the posts are generally positive, negative or neutral. The perceptions of the
inhabitants of the neighborhood will be measured on a weekly basis with a digital survey. This survey
is meant to measure the subjective perceptions of the situation on Stratumseind. In addition, data about
whereabouts of mobile phones are purchased. Aggregate and anonymized data about the town where
people live are bought from Vodaphone. These data provide insights in the origins of the visitors to
Stratumseind. The department Intelligence of the Eindhoven police provides the police reports about
Stratumseind. Respondent 1 – the project manager – would like these to be more specific to know where
exactly incidents took place but he thinks this will demand to much from police reporting. Data from the
garages in the area provide information about traffic flows at certain times and number of visitors who
go to Stratumseind by car. The Municipal Cleaning Department provides information about the amount
of waste and glass collected at Stratumseind per day. The beer breweries who provide the beer to the
bars provide information about the beer consumption. The public events calendar provides insight in
specific events in the city that may have an impact on the number of visitors or the timing of their visit to
Stratumseind. This list is not complete since other open data from the city such as counts of the numbers
of cyclists can also be used to monitor Stratumseind.

5.2.2. Effectors
A variety of technological effectors is used to improve urban safety. The first one is light (color and

intensity). Twenty-eight lamps have been positioned in Stratumseind to influence the behavior of visitors
through their color. These lights can be directed at the level of the individual LED. The second one
is smell. The possibility to influence people through smell has been explored with a small company
(Smartnose). This company wanted the LLS to pay the development of an application and therefore this
option has not yet been developed any further. The third one is gaming. The idea is that games might
distract people and move them away from trouble. This idea has not yet been developed. In addition,
traditional intervention through police action can be used to act upon the information that is gathered
through the various sensors. Interestingly, this line of action has hardly been developed within the context
of the LLS.

5.2.3. Controls
Various technologies are used for data analysis and visualization for control. Tools for big data analysis

have not yet been developed but the Eindhoven Technological University, the Fontys University and the
Police Academy are exploring the development of such tools. A small company, Open Remote, has
developed a dashboard to bring all the bring information together in an accessible format. R1: ‘It has
been built in such a way that new applications can easily be added.’ A mobile phone app has been
developed that presents key information in an accessible manner. This app can be used by the police on
the street and by the security of the bars on Stratumseind. In addition, a technology has been developed
to control the effectors: the same app that provides information to the police and security can also be
used to steer the light on the street.

Technologies are leading in this approach and surprisingly little has been thought about who is to use
and control these technologies (R2). For some sensors this is quite clear. The local government can use
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the data about noise to plan its garbage collection and to inspect events and bars. Citizens can use the
data also to inspect whether events remain within the legal noise levels. For most of the other sensors,
however, this is much less clear. Information about numbers could be used by various actors for various
goals but no clear usage patterns have been developed or even planned yet. In that sense, the practice is
really a living lab: ideas are being developed and organizational embedding is to follow later.

This description highlights that a technological system is being constructed that consists of a variety
of sensors, effectors and controls. The objective of this system is to control the behavior of visitors to
the area. This system is a ‘living lab’ in the sense that different components are loosely connected and
they are added to the system if they provide additional value. The intensive use of technologies is such
an experimental setting is quite unique and raises the question how the different actors came to develop
this socio-technical practice.

5.3. Understanding the Living Lab Stratumseind from four perspectives

Different perspectives on governance can be used to analyse how and why these socio-technological
practices were developed in the City of Eindhoven. We will apply the four perspectives identified by
Bekkers [10] to develop a rich understanding of the logics behind the construction of this smart street.

The rational perspective stresses that plans and programs are important for realizing governance goals.
An important role for reaching the stated goals is played by the collection of ‘hard’ and ‘objective’ data
(R1, R2, R3). Within the ‘Basecamp’ activities of the Living Lab, these data are collected from as much
sources that are available. And also on as many issues that possible are related to safety and liveability.
An underlying implicit assumption, is that guaranteeing safety is better understood if these (baseline)
data are collected and are related to each other. This kind of assumptions are characteristic for the rational
perspective on governance. The data are used for measuring the effects that interventions have in practice
and they should lead to a more predictable planning of emergency services. For an important part, the
choice for light intervention can also be seen from this perspective. It is about exploring light scenarios
which refer to possibilities to intervene in safety on the street by changing the colour and intensity of the
streetlights (R7). In essence the assumption is that interventions based on the collection of different kinds
of data, lead to a decrease in the number of safety incidents. So, fitting within the rational perspective,
the idea that is widely shared among the participants is that more information leads to better governance.

The political perspective provides important additional insights into the dynamics of the Living Lab
Stratumseind. The key stakeholders each have a different interest in this project and they try to win others
for their ideas through strategic actions. For the municipality the project is mostly about safety and also
a bit about liveability of the area (R2, R3, R4). The interest for the residents is mainly liveability while
economic viability is the main interest of the owners of the buildings and of the entrepreneurs that are
exploiting the bars (R2, R8, R9). Each actor alone is not able to reach its own goal independent of the
others. Although the actors managed to see the shared interest, there was still the problem with money:
it turned out that financing the initiative was a problem with just the municipality and the entrepreneurs
on board (R5). This changed when the university was able to get funding for their research on the effects
of light on aggression. This opportunity opened up the way for a close cooperation between the different
stakeholders. Looking back it can be concluded that with the funding also a policy window opened that
made the development of the Living lab possible. There was no struggle over scarce resources since
external money provided the ‘oil’ for collaboration in the Living Lab Stratumseind.

The cultural perspective, aimed at sense-making and creating a learning environment provides addi-
tional insights. The Living Lab Stratumseind can be seen an initiative in which a number of different
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stakeholders develop a shared understanding of the mechanisms that determine a successful approach
of safety and liveability. It is not by coincidence that an appealing name like ‘Living Lab’ was chosen.
It expresses that this project is a learning environment in which the different stakeholders, in close in-
teraction with each other, have to find out what works well and what does not work and in what kind
of circumstances an intervention can be successful. The name Living Lab, but also the used labels like
‘Basecamp’ and ‘Engine Block’ are not only well chosen names, but at the same time they are associated
with powerful images that make clear what this project is about. In combination they express that the
different involved organizations share a learning process together. A close cooperation of many different
organizations is necessary to reach the ultimate goal: a safer and more attractive street (R2, R3, R5). This
kind of activities is the focus of the so-called ‘Engine Block’. Even more, it is explicitly pointed out that
this part of the Living Lab is aimed at ‘actively create and support the idea of community building’.
Finally, building a common understanding is an important aspect of the cultural perspective. Within the
case, ICT is used as a crowbar to build such a common understanding. Some respondents pointed out
that the main value of using sensors and Big Data in this Living Lab is not so much of a technological
nature (R2, R5). In the Living Lab, these technologies are primarily used as instruments to help the
different involved stakeholders to build a shared understanding of what they want for this street.

Finally, the institutional perspective provides some insight into the role of rules. The Living Lab is an
innovative project that takes place in a relatively shielded environment but even in such an innovative
environment, some institutions cannot be ignored. Although it is all about innovation in this living lab,
some important procedures and rules that are associated with the use of ICT have to be followed. This
is especially true for matters that have to do with themes that are important in our Rule of Law like for
example ethics or privacy (R1). When it comes to linking data it is very important that the prevailing
rules and opinions are applied in a decent way. To guarantee this, the Living Lab makes use of specific
knowledge on the area of ICT and Law that is available within a research centre of Tilburg University. By
doing so the Living Lab articulates that certain legal themes are important for the acceptance and future
use of the innovations that are developed in the lab. At the same time, the number of rules that actors
need to work with in this shielded environment is limited and provide room for experimentation. The
analysis highlights that the construction of a living lab helps the actors to develop forms of collaboration
that are less hindered by path dependencies and existing rules.

6. Conclusions: Quantified Street

Stratumseind can be characterized as a Quantified Street: enormous amounts of data are being col-
lected to generate not only more safety but all kinds of other outcomes such as more consumers in the
area and a higher consumption of beer. Smart governance in this quantified street showed patterns of
goal-shifting: new goals were added on the basis of an analysis of what the data could do. In addition,
this socio-techno practice illustrates Morozov’s idea of ‘informationism’ [28]. The dominant reasoning
behind the approach is that more information will result in better urban governance. There is surpris-
ingly little attention for the question whether the safety problems – and all the other issues – are due to
a lack of information. In the cybernetic perspective on governance information gathering is seen as the
key to success. This practice illustrates the emphasis on concentrated intelligence rather than distributed
intelligence. There is some but surprisingly little attention for active input from citizens and stakeholders
in safety governance. Most technology is used to ‘objectively’ collect data about practice that are in one
way or another relevant for smart safety governance.



A. Meijer and M. Thaens / Quantified street: Smart governance of urban safety 39

This research identified governance practices that could be described as next generation surveillance.
The basic idea behind this form of surveillance is that continuous – and maybe even predictive – con-
trol is possible through full information and sophisticated interventions. The metaphor of a ‘governance
cockpit’ best catches the key features of this approach to urban safety. The social environment is ob-
served through a variety of technologies and the information that is gathered forms the basis for in-
terventions. There is little attention for (communicative) interaction with society. The ideal is one of
subtle and unnoticed influence: less violence and crime due to adequate use of light, smell and gam-
ing interventions based on rich information about the crowd and contextual conditions. Subtle forms of
surveillance are connected to sophisticated forms of intervention to create a seamless safe environment.
One could argue that this type of surveillance is attractive and brings us safe cities but there is also rea-
son for concern about the desirability of this type of safety that is created for citizens rather than with
citizens.

The cybernetic perspective is about steering and control and largely ignores the idea that community
engagement and police-community relations are at the heart of building a safer environment for the long
term [29]. Visitors to the Stratumseind are conceptualized as ‘objects’ to be observed and steered rather
than as ‘subjects’ that government interacts with. This approach is largely in line with findings in the
literature on surveillance that highlights that government agencies aim to obtain maximum information
in order to be able to intervene more intelligently [30]. An interesting difference with many previous
examples is that different actors such as companies and universities are involved in developing the living
lab. Surveillance in the smart city should not be understood as a government practice but rather as a
collaborative practice where all actors benefit from collecting data about citizen activities (see also [33]).

The governance analysis showed how a varied set of actors – the municipality, Philips, smaller com-
panies, the university and local entrepreneurs – came to collaborate and to develop this type of socio-
technological practice. The rational perspective showed that these actors shared the idea that more infor-
mation result in better governance, the political perspective highlighted that external funding facilitated
collaboration since money was no longer a scarce resource, the cultural perspective showed that tech-
nology became a ‘lens’ for building shared understanding of the street and the institutional perspective
showed that the relative absence of rules created the room for building innovative practices. These fa-
vorable conditions in a city that ‘loves’ technology provided the setting for this smart street experiment.

Remarkable absentees in the collaboration for urban safety are the citizens that visit this area. They
were studied but played no role in the collaborative process. At the same time, there were no signs of
resistance or protest against the next generation surveillance practices based on new technologies and
network collaboration. These citizens seem to have so much faith in the use of new technologies and
support the stated goals of a safe street that they do not object to the fact that they are being turned into
the objects of this sophisticated surveillance experiment. They seem to be happy to pay this price for
urban safety. This observation runs counter to the idea that citizen engagement is only becoming more
important and that citizens want to have an influence on their own neighborhood. The contrasting image
of the happily passive citizen is provocative and not yet well developed in the literature.

This explorative research calls for more research to understand the nature of smart urban safety gover-
nance. Further research is needed to investigate to what extent this form of smart urban safety governance
is becoming dominant in practices of urban governance. Comparative research of practices of smart gov-
ernance of urban safety in cities around the world in needed to investigate whether the practices that we
identified indeed represent a broader trend. More specifically, the position of citizens as objects rather
than subjects of urban safety needs to be investigated more in depth. In-depth qualitative – possibly even
ethnographic – research is needed to study how the role of citizens in urban safety changes. Finally,
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addition research is also needed into surveillance as a collaborative practice. International comparative
empirical research can show to what extent companies and academic institutes collaborate with govern-
ments to develop high-tech collaborative surveillance practices. This explorative research has portrayed
the contours of one specific quantified street in the Netherlands and further research is needed to test the
generalizability of these findings.

7. Document analysis

Financieel Dagblad (2014), Slim licht moet agressiviteit in uitgaansstraat indammen, 30 april 2014.
Gerwen, A. van (2013a), Stratumseind 2.0: Actieplan, Eindhoven.
Gerwen, A. van (2013b), Stratumseind 2.0: Plan van aanpak 2013–2017, Eindhoven.
Municipality of Eindhoven (2014), Living Lab: Keuze in scenario’s, overbrugging periode jan–juni

2014, Eindhoven.
http://www.eindhoven.nl/stad/evenementen/Stratumseindwordtproeftuin.htm
www.brainport.nl
www.Intelligentcommunity.org
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