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Abstract: Cities have changed their pulse, their pace, and reach, and the urban scale is an
interconnected element of the global “network society” with new forms of social, cultural and
economic life emerging. The increase in the amount and speed of mobilities has strong impacts on
ecological conditions, and, so far, no comprehensive sustainable solutions are in sight. This paper
focuses on the discussion around smart cities, with a specific focus on automation and sustainability.
Discourses on automated mobility in urban spaces are in a process of creation and different
stakeholders contribute in shaping the urban space and its infrastructures for automated driving
in the near or distant future. In many ways, it seems that the current storylines, to a high degree,
reinforce and (re)produce the “system of automobility”. Automobility is still treated as the iconic and
taken-for-granted form of modern mobility. It seems that most actors from industry, planning,
and politics consider it as being sustained through smart and green mobility innovations and
modifications. The paper discusses the implication of these techno-policy discourses and storylines
for urban planning. It presents preliminary results from ongoing research on policy promotion
strategies of automated driving in the region of Munich, Germany.

Keywords: mobilities; smart cities; sustainability; discourses; automated driving; Munich

1. Introduction

In today’s cities and regions, multiple mobilities—social, technological, geographic, cultural and
digital—are at the core of new types of socio-material and cultural relationships and shape people’s
everyday lives and businesses in many ways [1,2]. The rapidly moving technological developments
in transportation and communication have changed cities” pulses, their pace, and reach. The urban
scale is thereby an interconnected element of the global “network society” [3,4], with new forms of
social, cultural, and economic life emerging. This increase in the amount and speed of mobilities has
strong impacts on ecological conditions, and, so far, no comprehensive sustainable solutions are in
sight [5]. The overarching role of mobility and transportation in modern societies has generated a fast
growing field of social-science-based mobilities research. This rising field focuses on large-scale as
well as regional movements of people, goods, capital, and information [6-8]. The cross-fertilization
of disciplines and academic traditions in this field brings about strong and innovative approaches
concerning the future of cities that integrate the human as well as the systematic and the global scale
of current transformations [9-12].

Today, we live in a highly mobilized and globalized “risk society” [13,14]. The theoretical concept
of the “mobile risk society” [15] frames a way of combining key elements from the “theory of reflexive
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modernization” [16] and the “new mobilities paradigm” [9]. It is defined as a systematic way of
dealing with the risks, insecurities, uncertainties, and unintended side effects that are induced by the
technological and organizational modernization of mobility and transportation. Modern societies do
not have increased risks per se. Nevertheless, more saliently, what has changed is the character of
risks and the mode of societal observation and perception. Due to increased mobilities, “perceived”
(global) risks, such as climate change, economic and financial crises, the global unsustainability of
consumption, travel and logistics, fragile global value chains, unemployment, migration, etc., become
essential to societal discourses. As a consequence, they reveal the imperfection and inability of
modern political, institutional, and organizational structures to manage and solve so-called “wicked
problems” that come along with them [13,16-19]. This underlines mobility as an ambivalent and
reflexive phenomenon, which has brought about positive economic and social effects, such as wealth,
international collaboration, and exchange. At the same time, though, there are issues, such as increased
inequality, climate change, urban sprawl, and unsustainable mobile lifestyles, which are highly
dependent on carbon resources. Historically, mobility has contained the idea and promise of frictionless
speed as that which would lead to better and happier lives [2,20,21]. However, the realization of
the vision of a “zero-friction society” [22] has in many places ended up in congestion, noise and
environmental problems [23-25]. The question of how to structure the existing and future architectures,
technologies, and infrastructures is in fact a form of “designing cities”, of shaping their materialities,
and, at the same time, their interactive spaces and social environments.

The “smart cities” discourse is frequently connected to a sort of “engineering logic” aiming for
optimizing the social layout, the urban infrastructure and networks, and (at least) parts of human
interactions [26,27]. Often, “smart cities” are considered as coded spaces facilitating self-learning
socio-technical environments grounded in IT and artificial intelligence, where software is applied to
facilitate the efficient use of resources, space, infrastructure and energy, and to provide user-friendliness
and sustainability [28]. Alternatively, they are seen as assemblages of technologies aimed at increasing
competitiveness, administrative efficiency, and social inclusion [26,29-33]. These ideas of the smart city
have been strongly criticized for being an enforcement of the “technocentric planning paradigm” [22,34]
where the planning of movements in cities focuses mainly on traffic, with “seamless mobility” as an
almost unchallenged principle for an efficient organization of societies [35,36]. Against the background
of the growing debate on smart cities, it becomes even more important to integrate the human scale
and the social and cultural practice systematically in scientific analysis, planning, business models,
and collaborative work on the future of urban living and working conditions [27].

This paper sets out to discuss the concept of smart cities with a specific focus on automation
and mobility. We understand cities as a socio-material constellation of physical, technological, social,
and cultural elements. We present a critique of the dominant discussion around smart cities that
focuses mainly on technological innovation and in which the smart city becomes a neoliberal growth
machine. Following this, we lay out the methodological and analytical concepts of discursive storylines
as a constitutive element in (urban) discourses. We consider discourses on the implementation of
automated mobility in urban spaces as an essential dimension of the socio-technological change in
urban environments. Specifically, we focus on those storylines aiming for the risks and chances of
implementing automated driving in the near or distant future. In many ways, it seems that the
current storylines, to a high degree, reinforce and (re)produce the “system of automobility” [37]
as the taken-for-granted form of modern mobility that will be sustained through smart and green
mobility innovations and modifications. In this article, the metropolitan region of Munich is used
as an example, as it is one of the incubators of the German automotive industry in the field of
automated driving and vehicle development. This analytical part refers to ongoing research and
presents preliminary findings. It also refers to earlier research on mobilities innovations in metropolitan
regions (see e.g., references [38—40]). The analysis aims for an understanding of automated driving as
a key element of smart cities beyond mere individual choices, technological innovations and economic
processes. The conclusion presents an outlook for the future of automation in cities.
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2. Smart Cities Understood as Technological Innovation and a Neoliberal Growth Machine

The debate around “smart cities” is still very dynamic and open and it lacks clear definitions
and sharp distinctions. Some of the prominent concepts in the field are currently the digital, the
virtual, the networked, the connected, and even the cyber city [26,41-43]. Beginning in the early
2000s, many of these debates coincided with the increasingly powerful discursive framing of smart
cities [26]. For some authors, the smart city discourse is concerned with developing and deploying
new technologies in cities for a range of sectoral objectives [44-47]. Others see the smart city as
an assemblage of technologies aimed at increasing competitiveness, administrative efficiency, and
social inclusion [29-33]. It thereby becomes counter-intuitive to argue against the idea of smart
cities because of its inherent normative character [48]; this is also the reason why little research has
been conducted so far on the underlying principles and ideas of the smart city as a model [49-56],
as well as critical analyses of the socio-economic, spatial, and cultural implications of new technologies
on cities [26,57-59]. In other words: there is a lack of research into what, exactly, is driving the
development and the rise of “smartness” in urban environments.

More recently, authors such as Hollands [48], Soderstrom et al. [60], and Hajer [61] started
considering urban smartness also as a process in which small-scale initiatives, more or less complex
forms of governance, and participation play a key role in creating the new urban digitalized fabric.
Recently, here in this journal Hajer et al. [62] argued for a sustainability policy approach that lies
“beyond cockpit-ism”. They pointed out that sustainability strategies will fail if not being strongly
rooted in urban governance and powerful “energetic” networks of stakeholders in business, cities and
civil society. Sustainable development can succeed by connecting the global and territorial spaces in a
multi-level concept of policy-making and planning. It is not the smart city but the “smart urbanism”
that is needed to powerfully design the “desirable” instead of the “expected futures” [63]. In his 2016
book “What is the Future” [64], Urry makes a similar point saying that the future of modern societies
is full of “wicked”, almost unsolvable problems. Therefore, the construction of desirable futures has to
happen in specific social settings which include thorough analysis of the specific historical and social
conditions of the problems and their socio-material and socio-technological environments. Similarly,
Freudendal-Pedersen and Kesselring [64] elaborate a transdisciplinary and cross-sectoral methodology
for developing desirable mobilities futures and infuse its discourse with an understanding of all the
elements that make up cities. Considering which technologies can be put into the urban space is
not sufficient; it also needs a meaningful strategy based on shared perceptions of future mobilities.
Otherwise, cities lose their capacities for realizing the “desirable” and they become dominated by the
possible future technologies grounded in artificial intelligence. In the following, we elaborate this
consideration by referring to the example of the Munich region.

From the early 2000s onwards, the smart city discourse has become hegemonic in articulating
solutions to the risks and unintended externalities of increasing demographic trends that are caused
by the urbanization of the 21st century and environmental concerns about climate change [48,61].
This is based within a regime of technological innovations and the digitalization of society [65].
In this context, smart cities promise to solve urban problems (such as environmental degradation,
traffic congestion, inefficient services, etc.) to increase economic prosperity. Citizen participation
will be facilitated by bringing together a range of innovative technologies, infrastructure, and data
management techniques [26,48,61].

This quasi ideological background of the smart cities discourse revolves around the neoliberal
notion that global competitiveness among cities will automatically make them better places to live
in [49]. Cities are evaluated according to the degree of smartness that they sell [50,60], creating a
new “economy of worth” [66]. In particular, policy-makers see smart cities as a set of ad-hoc devices,
proposals and instruments that can be applied to respond by priority to the imperatives of economic
competitiveness and global environmental change [65]. In this context, the main reason for the strength
of the smart city discourse in policy arenas is its capacity to reduce complexity and provide access to
immediate and efficient action in urgent urban problems. For Kitchin [27], the smart cities discourse
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is an example for a “one-size-fits-all narrative” that makes it highly ideological in its nature. As he
puts it, in fact, the smart city rhetoric hides the inconsistencies, antagonisms, and conflicts behind the
seemingly consensual policies of the digitalization of urban spaces, economies, and social spheres.
Taking this into account, there are many good reasons for a thorough analysis of smart city policies and
promotion strategies aiming to “illuminate the ways in which the concept is bound up in the shifting
rhetoric and socio-spatial processes of governance and economic development” [27] (p. 132). This is
also to better understand the discursive power of the smart city concept and its discursive practices,
which obviously are appealing to stakeholders and make it difficult to see alternatives.

3. Storytelling as a Means of Making Futures—Methods and Materials

As highlighted by the above, planning for the future of mobilities has become a “messy
business” full of “wicked problems” [19]. In many ways, politics and planning equals “walking
on quicksand” [67], as social, political, and economic risks, uncertainties and instabilities are shaping
the institutional and societal environment for policy-makers, planners, and decision-makers of all
kinds. Finding consensus and generating lasting and reliable decisions has become a major problem
for democracies and their institutions.

As a response to the complexities and uncertainties of contemporary policy-making, the notion
of “story” has been introduced [19]. The authors of the “argumentative turn in policy analysis”
understand planning as a form of storytelling and put themselves in the tradition of “communicative
action planning” [68], influenced by Habermas” work on communicative action. They consider
argumentation through storytelling as one of the main social activities to initiate social change or
maintain existing regimes [19,69]. Studying storytelling can reveal how and why a specific policy object
became an option. It gives access to a deep understanding of problem definitions and solution design
based on shared understandings of “the” problem. It also explains how other possible options and
solutions become excluded, by putting the problem under investigation into perspective and reflecting
broader discourses that have shaped how cities function over the years. In the case of the smart city,
storytelling could reveal overarching discourses on the national, European Union (EU), or even global
level, grounded in the idea of competitiveness, the car as a status-symbol, safety, economic growth,
etc., and show how these overarching discourses influence local discourses.

This paper draws upon Hajer’s argumentative discourse analysis (ADA) as an inspiration for the
analysis and interpretation of storytelling of automated driving in the context of smart cities. Hajer [70]
(p. 66) defines discourse analysis as “the examination of argumentative structure in documents or
other written and spoken statements as well as the practices through which these utterances are made”.
According to Hajer and Dassen (2014) [71], the formation of the smart cities discourse revolves around
five key characteristics.

(1) The dominant concepts are smart grids, big data, efficiency, infrastructure, system, energy,
monitoring, and information, which highlight a “managerial take” on cities with the new
possibilities of ICT tools being applied to urban problems (ibid).

(2) Smart cities are typically discussed within “glue coalitions”, which are new cross-over forums
where business, government, and knowledge institutes meet each other, but their enthusiasm
has not penetrated into academic debate. These forums function as discourse coalitions that
reproduce a particular way of seeing and perceiving society. Some representative examples are
the “Guggenheim lab” organized by BMW, the Crystal pavilion in London built by Siemens to
showcase the future of the smart city or the Inzell Initiative, which is a cooperation between the
State Capital of Munich and the BMW Group [71].

(3) The smart cities discourse is often being institutionalized through liberal practices, such as
public-private partnerships. As part of this shift from public service and infrastructure to
public-private partnerships, the way in which consumers pay for their urban services is likely to
change and public works will be replaced by a “pay per” approach [57]. While this change might
provide a fertile ground for urban entrepreneurship, it ignores how cities work sociologically
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and politically, and how particular understandings of smart cities relate to the existing system of
governance [72].

(4) Within the smart city discourse innovation gets approached mainly as a technological matter.
Often, its protagonists neglect the social complexity of urban environments and the contested
nature of regional and local debates and decision-making. The move from problem to solution is
frequently made too fast and it leaves very little time for debate. In other words, the conditions
under which the future of sustainable cities has to be achieved are not discussed adequately [71].

(5) Finally, the smart city discourse lacks historical sensitivity and awareness. Case studies show
that it often fails to articulate why things are the way they are. Urry (2016) [73] points out that
missing knowledge and awareness of historical developments very often are the reason for failure
in urban and technology policies. This attitude reproduces the technocratic planning regime of
modernity, where positivist ideas, rationalism, functionalism, and the universal power of generic
optimal solutions based on quantitative models were dominant [60].

In particular, we focus on the analytical concept of storylines. A storyline reflects a specific discursive
understanding of a given topic, and thus it is communicated by political actors in efforts or struggles
to institutionalize their understanding of a given topic in practice [70]. Decision-making is seen as
constituted by and constitutive of specific discourse coalitions, which (as actors) come to be organized
around a specific storyline and a set of practices communicating and (re)producing that given storyline
(ibid). In other words, storylines as “narratives on social reality” “
and are essential in the formation of coalitions in a given domain” [74] (p. 63). Therefore, storylines
allow for an analysis of the relational interaction between actors’ talk and action, in order to explain how

policy objectives come into place. Actors might reproduce a (dominant) storyline to retain a given set

cluster knowledge, position actors

of institutions and practices, or they might construct an alternative or counter-storyline to contribute to
the transformation of a policy. Thinking in terms of dominant storyline versus counter-storyline helps to
highlight how storylines are produced in relation to each other, and how a counter-storyline only gains its
meaning through its relation, or contrast, of a dominant storyline [75,76].

The background research that was used for this article has been conducted by the authors
throughout the last two decades in Munich [40,77-81]. Some of the research has been conducted within
the doctoral program “Sustainable Mobility in the Metropolitan Region of Munich: Shaping Mobility
Cultures” and the postdoc program “Mobility Cultures in Megacities” [82,83]. The research is also
part of the Jean Monnet Erasmus+ research network Cooperative, Connected and Automated Mobility:
EU and Australasian Innovations (CCAMEU), in which the authors are responsible for the German
and the Danish research hubs on Smart Cities and Sustainable Mobilities.

This paper specifically draws on ongoing doctoral research on automation in the Munich region.
The empirical material presented in the analysis stems from seven expert interviews with planners,
politicians, and business people, a systematic data analysis of twelve key documents from the City of
Munich, the German Ministry of Transport (BMVI), and the European Commission and Parliament,
and a systematic content analysis of two major websites, which contain key information and further
documents on the topic.

4. The Beginning of the Story about Automated Driving: The Case of Munich

The region of Munich in the German south is a major place for the automotive industry. It is the
home of the BMW Group, MAN, and Siemens. It builds one of the main clusters where companies,
public authorities, knowledge-based industries, and start-ups develop technologies, concepts, and
business models for the future of mobility. While, in the 1980s, regional techno-politics of mobility and
transportation followed a single-track strategy in favour of the car, since the mid-1990s the political
rationale behind transportation policies was to explore innovative potentials through the diversification
of transportation modes. This has been named a “two track strategy” [38], aiming for sustainable
mobility with the expansion of the public transportation system and the optimization of the road
network and its IT-based infrastructures. This might also be one of the reasons why international
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industries, such as BMW, Siemens, Microsoft, Google, and others consider Munich as a laboratory for
future mobility concepts [84,85].

In the 1980s, Munich was a significant place for the first road-based experiments in automated
vehicles. In 1984, the computer scientist Ernst Dieter Dickmanns and his team at the University of the
Federal Armed Forces in Munich (Unibw), supported by Daimler-Benz, presented a vehicle that used
dynamic models for visual automated guidance (Interview VII, 2018). The Mercedes-Benz vehicle was a
five-ton van that was able to carry the large computers and cameras of the time and managed to drive
autonomously—only with the help of cameras, without radar and GPS—20 km at 96 km/h [86]. After its
success and from the 1990s onwards, car companies, such as Daimler and BMW, decided to invest in the
technology of dynamic vision [86]. The 1990s and the 2000s was a long phase of latent discussions on
automated driving (see Table 1 below). On the one hand, the focus in Munich politics was on intelligent
transportation systems, optimization of traffic flows, and technology-based optimizations of the public
transportation system. On the other hand, the automotive sector continued to incrementally develop
active assistance systems with main milestones: (1) the Electronic Stability Program (ESP), which prevents
vehicle skidding and has been available since 1995, (2) semi-automatic driving introduced by Mercedes’
Distronic System in 1998, and (3) mobile navigation devices available on the market since 2004 [86].
The automotive sector early on discussed automated driving actively when it came together with the
general debates on automation of production systems and the use of artificial intelligence [85,87]. During
this phase, automated driving was not a topic of public discussions or debates.

Around the year 2013, public policy-makers started to discuss automated driving in the context
of Munich and beyond. Stakeholders started to perceive automated vehicles as a yet-to-come but
realistic and increasingly concrete phenomenon. In the first place, these discussions were mainly
technical, focusing on the elaboration of the automation levels (SAE) from 1 to 5 [88]. The content of
discussions, when municipal planning authorities started thinking in collaboration with the industry,
changed, and reached a new level of concretization in 2016 with the publication of the four-year
Research Program for Automation and Connectivity in Road Transportation of the German Ministry of
Transport (BMVI). The research program aims for the integration of technological and socio-political
questions on automated and connected driving in urban contexts all over Germany [89]. Local and
regional policy-makers became aware how the technological development went surprisingly fast:
“(... ) we are not talking on a laboratory level anymore, but about the integration into reality, into
urban ground” (Interview IV, 2018). A symbolic tipping point occurred in February 2017: Dieter
Reiter, the Mayor of Munich, entered the event hall of the eleventh plenary meeting of the regional
platform Inzell Initiative (Inzell Initiative is a dialogue platform for mobility started by the City of
Munich and BMW in the 1990s. It includes other relevant mobility stakeholders, and it represents the
institutionalized collaboration between the industry and the City of Munich.) sitting in the passenger
seat of an automated test vehicle. This was the first time that a bigger audience of relevant stakeholders
from the industry, public administration, public transportation, as well as universities was gathered
to discuss the “vision of automated driving” for the future of mobility in Munich in a more strategic
and coordinated way than before (Interview I, 2018). This resulted in the submission of a joint project
application by the City of Munich, the BMW Group, and the University of the Federal Armed Forces
in July 2017. The application was approved in October 2018 and the collaborative research project
EASYRIDE launched. The main objective of the project is for Munich to become a role model city for
automated and connected urban mobility by developing different scenarios for the implementation of
automated driving in the city [90].
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Table 1. Milestones in the discourse.

Milestones in the Metropolitan Discourse on Automated Driving in Munich

Ernst Dieter Dickmanns (Unibw) presents a vehicle that used dynamic models for visual
automated guidance
1990s-2000s  Long phase of latent discussions on automated driving

1984

2013 New phase of public discourse, increasingly concrete

2016 Intensified collaboration between planning authority and industry partners

2017 Mayor of Munich presents an automated car at a public event

2018 Ifaunch of the collaborative research project EASYRIDE funded by the German Ministry of
ransport

In the following, based on this short historical outline, we will elaborate on the Munich discourse
through storytelling about automated driving in the smart city of the future. Discourse is defined
here as “a specific ensemble of ideas, concepts, and categories that are produced, reproduced and
transformed in a particular set of practices” [74] (p. 44). This social-constructivist and pragmatist
understanding of discourse puts talk and decision, communication, and practice in a close and
indivisible relationship. Referring politically and materially to automated driving is, at the same
time, part of defining the problems that are connected to it and narrowing down possible solutions,
instruments, and measures. Currently, this is one of the results of our research; the local discourse is
still in an early, dynamic, and fluid state. Different stakeholders are emphasizing different aspects and
favour different ways to approach the implementation of technology and infrastructure. Neverthelss,
even in this early phase we can see significant structures and developments.

5. Storylines about Automated Driving in the Future City of Munich

We present four dominant storylines as structuring elements of the local and regional discourse.
This gives an impression of how global, European and national discourses are translated and
contextualized into local/regional scales. Looking at the main storylines and analysing how these
become presented as a specific “plot”, highlighting specific aspects shows quasi automated driving
in the making and how a future mobility mode in the city evolves and manifests locally. We do not
claim that this is representative for Germany or even beyond. The case study illuminates different
discursive strategies of how to politicize, promote, hinder, or even sabotage the implementation and
institutionalization of automated driving in an urban context.

The four storylines focus mainly on efficiency, innovation, competitiveness, and technology. All
four are interconnected, but, as in earlier research in Munich [38,76,91], we can identify a process of
preliminary coalition building. We expect that, in the near future—with all scientific caveats—these
discourse coalitions will be powerful promoters and/or opponents of automated driving in the context
of smart cities in Munich. As we mentioned before in the introductory part of the article, these
discursive, communicative, and interactive practices are part of defining the problem and narrowing
down how it can/will be solved (or not) through automated mobility. The preliminary findings
presented here do not show the full complexity of the analysis but summarize the main results and
aspects found in the dataset.

5.1. Efficiency—The “Word for Everything”

The storyline of automated driving as a means of efficiency has been articulated by all stakeholders
at all levels of governance [90,92,93]. On the urban scale in Munich, stakeholders express that
“efficiency is basically the word for everything” (Interview II, 2018). The data analysis shows that
the buzzword “efficiency” has been contextualized quite differently and it comprises at least three
different connotations relating to flow, space, and energy.

The “dream of traffic flow” as one of the “one-best-way strategies” [94] often applied by traffic
engineers to reduce the complexities of multi-dimensional and multi-level transportation policies
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shows up in the empirical material. At least since 2013, BMW, for instance, has been in discussions
with the City of Munich to change their analog traffic management tools to real-time tools. This could
include automated cars, connected vehicles, and other new technology. In line with the other German
car producers, BMW claims this to be the only way to efficiently coordinate and optimize mixed traffic
flows online. This discussion led to a joint initiative between the local industry, research and the City of
Munich for the development of a simulation tool for automated driving in real-time conditions, which
is part of the federally-funded project EASYRIDE (Interview VI, 2018). Many traffic planners from the
City of Munich consider this new simulation tool a milestone towards a regular speed for connected
vehicles (Interview IV, 2018). This reflects the deeply embedded mentality of seamless mobility and
frictionless speed as a sign of prosperity in cities [2,20,35]. Automated driving is also perceived to
be a significant traffic calming method, because automated cars would not break traffic rules and
regulations: “( ... ) this would be a process to civilize traffic” (Interview I, 2018). This argument
resonates with the persistent mentality that technology can replace human messiness, eliminate human
error [95] and that highway engineers can “cure” all ills [86].

The efficient use of space plays a major role in the data. Munich has often been referred to
as the “city of density” and it is expecting massive demographic growth in the future. Against
this background, “space efficiency” induced through automated vehicles sounds appealing to many
politicians and

is something that all parties supported, because it was declared as good and helpful for the
city (...) [Tlhe industry told us that we need fewer cars, more space (...). So, for politicians
that sounds like a good thing, as we need to reduce congestion. (Interview I, 2018)

In line with Miciukiewicz and Vigar [34] (p. 1954), automated driving can be understood as a
“carrier of political capital” for the provision of efficient transportation networks. Shared (automated)
mobility seems to be a key opportunity for a political strategy where the lack of available space for
more cars and motorways in Munich meets the potential of automated driving for a reduced need of
parking space and car ownership. Some of our interviewees see this as a new opportunity for a more
efficient allocation of public space (Interview IV, 2018).

Lastly, energy efficiency through block-chain and green grid technologies shows up as an
important element in the data. Interviewees point out the relevance of the combination of automated,
connected, and electrified technologies for sustainable energy provision. Local industry needs to
achieve the emission goals imposed by the EU, while the City needs to provide clean air and sustainable
energy recourses for the city mainly relying on Munich City Utilities (Interview IV, 2018). Munich City
Utilities depend heavily on fossil fuels provided by Russia and Norway. It wants to achieve energy
independency by using renewable energy sources [81], as a strategy to deal with the uncertainties of oil
crises and resource depletion that characterize mobile risk society [2,15,20]. A concrete manifestation
of the energy efficiency discussion is the inclusion of the term “autonomous driving” in the revised
version of the Integrated Action Program for Electric Mobility in Munich (IHFEM) in 2018, where it
is mentioned that automated driving needs to be combined with e-buses, and automated e-mobility
to be gradually integrated into public transportation through pilot tests (IHFEM 2018). In the same
vein and connected to the space efficiency aspect, the term “automated driving” has been included in
the City-to-Share project since 2016. It is a collaborative project of Munich based governance platform
Inzell and it aims for a more sustainable use of public space. It also brings together electric mobility,
connected mobility, car sharing and automated driving. By reducing car ownership through automated
sharing, the City could achieve both “space efficiency and energy efficiency” (Interview IV, 2018). One
of the key partners of the City-to-Share project is the BMW Group, which has recently summarized its
vision for the future of mobility in the acronym ACES (automated, connected, electric, shared): “ACES
allows us to provide the city with a much higher quality of life, because we increase the efficiency of
road utilization of public space (... ) [I]t’s a fantastic world” (Interview III, 2018).

City-to-Share is nothing less than an attempt to operationalize the ACES concept in a specific
urban context. However, the belief that ACES will move automatically from problem to solution
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broadly ignores the complexity of local governance debates [71]. By elaborating this based on the other
three storylines, we introduce the complexity and also the inconsistencies of urban mobility discourses.
We show that, by far, there is no overarching consensus or shared problem definition available at the
moment which could make implementation simpler. Instead, there are still significant “contradictory
certainties” [96] that show that it is hard to imagine what a consensual strategy will look like in the
future. This could also explain why there has not been further elaboration in the project on how
automated driving could be implemented in mixed traffic in terms of regulation and infrastructure.

Overall, the efficiency storyline with its different dimensions (flow, space, and energy) has, at face
value, a unifying character where a possible consensus might lie. However, whether it can unfold,
this potential to build new strong and influential “discourse coalitions” is still an open question [75].
Until now, it primarily reflects the power of the techno-centric paradigm where technology is the
panacea for all problems that empowers cities to function in frictionless speed, perpetuated “green”
traffic, and seamless mobility. Discursively, this reproduces the “system of auto-mobility” [37] that
has been guiding local and national decision-making on mobility for decades. It has been seen as a
guarantee for a high degree of individuality and pluralization that is now continued and accelerated
by digitalization processes external to the initial system [36]. This will be further elaborated through
the storyline of innovation.

5.2. Disruptive Innovation

Automated driving is often seen as disruptive innovation that will change the mobility system
and even reinvent mobility to a certain degree [97]. In the following, we shed light on the two
innovation aspects—evolutionary process and technological development from scratch—that are
currently strongly articulated by the automotive and the ICT industry.

The first aspect refers to innovation as an evolutionary process. This is illustrated by the fact that
the local automotive industry has been working on an allegedly “linear” pathway from Adaptive
Cruise Control to level 2, level 3, level 4 automation (SAE levels):

We have Adaptive Cruise Control in the market since the 2000s and we started to have
Electric Steering in the 2010s. The key switch that was taken was that the steering systems
are not any longer hydraulic, but electric. So, only with electric steering you can make
automated steering, as with electric steering the car can steer itself. Then, safety functions
and Lane Keeping Systems came to the market in the 2010s, and in 2013 we started with the
first Traffic Jam Assistant; that was level 2. In 2015, we started with Steering Assistance. Then,
we started developing more technology inside the car, including radar sensors, cameras, and
the next step is level 3 in 2021 as an option in any car and the laser scanner will come on
top of it. The next i-model, the next electric car, will include level 3 driving on motorways
and also in cities and then we will have level 4 automated driving with the first pilot fleets
in cities. (Interview VI, 2018)

This implies a view of technological innovation as a self-adaptive mechanism, in terms of
continuous improvements in safety, fuel economy, comfort, ease of use, performance, and reduced
pollution. According to the local automotive industry:

These technological developments are key enablers of automated driving. So, these new
technologies make it possible to do new things and that’s why the whole development
goes on; it’s not because somebody thinks we should do this now, but because technology
enables it. (Interview VI, 2018)

This reflects the perception of automated driving as an inevitable and irreversible transformation
that will take place no matter what, because technology itself drives the innovation process. However,
this neglects the socio-technical aspect of innovation as well as the human agency in the development
and combination of diverse technologies. As Latour [98] states, innovation is an assemblage of different
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technologies and human actors, and it “always comes from a blending or redistribution of properties
that previously had been dispersed” [99] (p. 36). Therefore, recent attempts to achieve higher levels
of automation do not necessarily imply inventing new basic technologies. In the case of automated
driving, this translates into the strategic selection, integration, and combination of automation and
ICT technologies invented and developed in the 20th century (i.e., computers, sensors, the Internet).
Based on this, it comes as no surprise that ACES, just like the Daimler concept CASE (connected,
automated, shared, electric), has become a comprehensive package of innovation for the future of
mobility for the original equipment manufacturers in the market. It is the automotive industry as an
actor that deploys a blending of technological innovations (i.e., automated functions, electric drive,
and connectivity technologies), which enable each other’s” functionality, supported by business and
product innovations, namely car-sharing services and on-demand mobility.

At the same time, local authorities do not mention anything about institutional or social
innovations. The tests being conducted around and in Munich are not run in collaboration with
local authorities. The test routes “belong to industrial territory” (Interview VI, 2018), which indicates
that the local authorities are not being part of the innovation storyline. Instead, there is an expectation
that the City will set up a framework to “help innovation to be implemented, because there is an
interesting ground for businesses to step into that market” (Interview II, 2018).

The second aspect of innovation is about technological development from scratch. Companies
like Google-Waymo, Apple, and Uber put pressure on the market through developing automated cars
on level 4-5 from scratch and by incorporating the latest high-tech software solutions. These “new
players” in the market act from outside the generic field and invest significantly more resources in
their prototypes. Their innovation and development pace is also much faster (Interview VI, 2018).
Furthermore, by introducing new business models (e.g., Google and Uber fleets), they are putting
pressure on the car industry to diversify their business model introducing on-demand and car-sharing
fleets, like ReachNow and DriveNow (BMW) and Moovel and Car2Go (Daimler) [100].

As a defensive response to rapid ICT industry developments, car producers claim that they rely
on the expertise that they have in terms of driving physics and safety in real life conditions. They see
it as being more important than the rapid development and testing of high-tech prototypes in ideal
conditions (good weather, no pedestrians, etc.) (Interview III, 2018). The general perception of the
German automotive industry, expressed in round table discussions at national and European levels,
is that in Germany “there won't be safety issues like in the US” (Interview VI, 2018). However, this
rapid technological innovation in car technology from external actors implies crisis for the automotive
industry, because a multitude of diverse actors (from ICT companies to start-ups) are threatening its
hitherto predominant position in the market. This highlights the importance of artificial intelligence
and digitalization, which might be key drivers in shaping the future of mobility in the context of smart
cities [36,87,101].

In a nutshell, there are two different processes of innovation articulated; an evolutionary process
within the automotive industry and an external rapid process by new players. In both cases,
the discourse of automated driving is (re)fuelled by concrete technological and business practices
and materialities through the storyline of innovation. On the one hand, automotive industry actors
are subject to fundamental path dependencies that contribute to an optimization of the existing
system, rather than radical change. On the other hand, the new players seem more disruptive in their
production processes as well as in the promises that they make for the rapid diffusion of automated
driving. In either case, innovation is approached primarily as a technological and business matter,
with the local public sector not being part of the innovation discussion. Nevertheless, as we will show
through the storyline of competition, the role of the public sector lies in between the industries.
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5.3. A Manifestation of Competitiveness

The storyline of automated driving as a means of competitiveness is being articulated by the
automotive industry, the Public Transportation Company of Munich (MVG), and some parties of the
City Council (mainly the Social Democrats). This storyline further elaborates on the synergies within
the automotive industry, the outside competition, and competitiveness between cities, and reflects
embedded ideas of glue coalitions [71], public-private partnerships [71], and neoliberal urbanism [102].
In the following, we elaborate on the following two aspects of competitiveness: old and new players,
and providing the sandbox.

The first aspect of this storyline is about competitiveness between old and new players. The German
automotive industry is under pressure from massive international competition. For this reason, “Germany
as the country of the automobile is compelled to take action towards the implementation of autonomous
driving, so that it won't stay behind global developments” (Interview I, 2018).

This is basically not about mobility, but an economic argument ensuring that Germany will
“be the best in class just to export a product” (Interview V, 2018). This is a game of dominance between
car manufacturers and ICT companies (Interview I, 2018). In the same vein, the logic of Google is
not whether automated driving is necessary or not, but that “it will happen anyways, because it’s
possible”, and that is why “we have to do it faster than the Chinese” (Interview V, 2018). In other
words, the local automotive industry is part of a technology-oriented international competition coming
mainly from the Silicon Valley and China [103] but not only from there:

The biggest competition is very close and very far. It’s Stuttgart and California. Waymo,
Apple, Uber are the biggest competitors ( ... ) worldwide and if we look more into the area
of premium mobility it is Daimler, very obviously. (... ) BMW and Daimler are in front of
the development worldwide. (Interview VI, 2018)

This shows clearly the dual competition that the automotive industry in Munich is experiencing
from both inside and outside the national market. It also indicates the synergies that the German
automotive companies develop to secure their position in a global mobility market [101]. This might
be a reason why many car producers seem to have almost identical visions for the future of (urban)
mobility (see ACES—CASE).

Another manifestation of competitiveness between old and new players is in the field of public
transport and between the public transport company (MVG) and BMW. MVG is interested in automated
busses and shuttles, which could solve the first and last-mile problems and increase accessibility.
At the same time, MVG wants to maintain their monopoly as mobility providers in the City, as they
fear “new players will enter the market” (Interview V, 2018; Interview I, 2018). A practice that
illustrates MVG's attempts to secure their hitherto unchallenged position is their attempts to lobby for
the inclusion of all on-demand services (e.g., car-sharing, ride-sharing, bike-sharing, etc.) in German
public transportation law (Interview III, 2018).

Another aspect of this storyline is about providing the so-called “sandbox”. The “sandbox” is
about the City providing the regulatory framework and fertile ground for the industry to implement
automated driving in the city of Munich. Transportation politics have been strongly shaped by Munich
mayors since the early 1990s. In 2017, the current Mayor began promoting visions of competitiveness
within the City Council by stating that “Munich shall be one of the most progressive cities in automated
driving in the world” (Interview I, 2018). The City Council decided to support the local industry, as
a vital economic pillar of the city. This perception is clearly summarized in the statement of a local
public transportation expert: “[I]Jf BMW is good, the City of Munich is good” (Interview IV, 2018)

This way the interests of the City are aligned with the well-being of the industry without the City
positioning themselves as a separate democratic entity that represents local citizens. This reflects a
“roll-with-it” neoliberalization of governance, where the normalization of neoliberal practices and the
de-politicization of decision-making becomes the basis of action [3]. BMW describes this collaboration
with the City as a win-win situation. On the one hand, this collaboration allows BMW to legitimize
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their dual business strategy as a traditional car manufacturer and as a mobility provider of on-demand
services. BMW expects the City to set the framework for land use allocation for mobility modes,
parking space, traffic flow, road pricing, and emissions without interfering with the technological
developments or public acceptance of the new technology:

Our message to the City is “don’t talk about technologies, don’t talk about customer behavior
and mobility choices, do what you need to do and don’t care about anything else. So, define
quality objectives, attach a price to that, that’s it. And then you define a sandbox and then
let the kids play in the sandbox” ( ... ) then the City can lean back and say “OK, whatever
technology comes in, so be it (... ) we have defined our sandbox” (... ) We don’t want a
specific regulation for automated driving, we just want the regulation for the current mobility
problems to be solved. (Interview III, 2018)

On the other hand, this “sandbox” is supposed to be beneficial for the City as well, as congestion
and emission problems need to be solved anyway. Moreover, if they “let the kids play in the sandbox”,
Munich will secure a competitive advantage of safe automated mobility as a city, which helps it
compete with other cities nationally and globally (Interview III, 2018). The discussion about the
provision of the “sandbox” started materializing through the cooperative project of Inzell Initiative’s
EASYRIDE, aiming for a comprehensive plan that will set the framework for the implementation of
automated driving in Munich (Interview III, 2018, Interview 1V, 2018). However, as the storyline of
“another Tamagotchi” shows below, the City of Munich planners are still quite uncertain about this
laissez-faire approach that is articulated by the industry and they hesitate to regulate.

5.4. “Another Tamagotchi”

The storyline of automated driving as “another Tamagotchi” is articulated by some politicians
and planners, who are hesitating to regulate, who are reactive instead of proactive, and are not fully
convinced by the technology. They view it as a sandbox that is good to have, but they do not see it as
an actual part of the solution of urban mobility problems and prefer to wait for the industry to come
up with better technology. This is expressed in this storyline as “exploring the trend” and “dealing
with responsibility”.

For planners, automated driving emerged as a trend that needed to be explored through
discussions in round tables, conferences and public discussions. This made them gradually approach
the topic actively, but it still remains a trend they are unsure they should follow:

As a paradigm, we could say that the City wants to use the trendy scenario in terms of how
we can create a more sustainable urban transport. There is a high potential that automated
driving is part of the future of mobility, but of course we don’t know ( ... ) It could be a
bubble blast and that nobody is talking about automated driving in 10 years ( ... ) like look
at Tamagotchi ( ... ) we all know trends like that (... ) they canjust (... ) explode and they
are gone then. (Interview IV, 2018)

As an administrative body with limited resources that wants to approach a new high-tech
futuristic topic, such as automated driving, they see it as the “Tamagotchi 2.0”. This means that they
need to explore whether the trend fits into their existing framework and gain more knowledge about
how autonomous driving can be included in the City’s overall mobility strategy (Interview IV, 2018).
However, the fact that they want to follow a “paradigm of trends” but simultaneously hesitate to take
action appears to be contradictory, as if the paradigm were external to their internal administrative
structures and local social realities and they were trying to figure out whether they can bridge the
gap. This tendency to follow trends resonates once more with the “roll-with-it” neoliberal mode of
governance [3] that was mentioned before, but its limited potential for adequately conceptualizing
mobility problems is also evident here. An indicator that automated driving is not yet a vital part of
the City’s vision for mobility is the recent resolution of the Planning Department for the new Mobility
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Plan for Munich from July 2018. The only strategic orientation related to automated driving is as a
supplement to public transportation, with no further elaborations [90].

This illuminates the second aspect of the storyline related to responsibility. The administration
believes that it is still too early to discuss on a policy level and on a conceptual strategic level:
“the City has no final point of view on that topic, because it is too early and too young ( ... ) it’s
immature” (Interview IV, 2018). Despite how the industry presents automated driving through ACES
as an efficient and fast solution, the planners don’t automatically accept automated driving as a “silver
bullet”, but they think of several risks it might entail, such as deteriorating traffic congestion, increasing
travel and urban sprawl as well as taking people away from public transportation. They “don’t want
to be an industrial playground” and they need to know whether there is potential before they take
any risks (Interview IV, 2018). The automotive industry interprets this as a conservative German
mentality on the part of the City, claiming that the public sector traditionally is afraid of anything new
(Interview III, 2018). As a result, nobody takes responsibility for the issue at the moment and then
both sides are waiting for each other. The following short dialogue has been put together from data
collected from two different interviewees representing the Administration of the City of Munich and
BMW, who, during the respective interviews, recalled the discussion they had with each other at a
round table meeting they both attended:

- Administration: “We are not prepared, we don’t have the necessary systems IT-wise (... ) you
have to tell us, basically, how fast this technical development will go, when we need to be ready”
(Interview 1V, 2018).

- BMW: “Please, you should tell us what you want (... ) OK, we would like to do something, but
what is your framework?” (Interview II, 2018).

- Administration: “OK, but it’s not our job, it’s not our responsibility, because we are just
responsible for roads and traffic management and traffic signals ( ... ) but Munich should
do something about it. We would like to have Munich as a showcase ( ... ) we want something

to happen, but we don’t want to have the responsibility for it” (Interview IV, 2018).

At the same time, politicians are a bit “lost in translation” between the Administration and the
automotive industry:

Politicians are like “Hans and Franz” on the street, so they have no clue ( ... ) for them
technology is like the jewellery ( ... ) they take the technology and say, “hey, I am so
progressive”, they push things forward, but they have no clue what the implications are and
what they really need to do. So, for them, it’s just like ribbon-cutting events and publicity.
(Interview II1, 2018)

Even if politicians make statements in the media showing excitement about autonomous driving,
it does not necessarily mean that they have the political will to make the radical decisions that
automated driving requires. Overall, the inherent complexity of the topic makes it difficult for the
actors to comprehend in full the various interests around the different automated driving scenarios.
This can lead to no decisions being made, isolated solutions, and grey areas, for which perhaps no one
takes responsibility (Interview I, 2018). This reflects the inability of contemporary political, institutional,
and organizational structures to manage and deal with the risks and uncertainties that come along
with complex and “wicked problems”, such as the implementation of automated driving [16-18].

6. Discussion of Storylines: From Efficiency to “Another Tamagotchi”

The storyline of efficiency has been introduced as an “umbrella term” attempting to provide
consensus in the local discourse on automated driving in Munich. It is perhaps the oldest discursive
construction in the techno-politics of mobility in Munich, perpetuated through the discourse of
automated driving. All of its dimensions (traffic flow, space, and energy efficiency) have managerial
connotations. In many ways they function as a sort of smokescreen for some of the deeply political
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debates around private cars and alternative modes of transportation. In the 1990s, local politics in
Munich was formed by a philosophy focussing on those issues where consensus was achievable
instead of getting stuck in highly conflictual topics. Based on the material, it seems plausible that the
dominance of the efficiency paradigm has roots in this political strategy and it works as a discursive
strategy to cover contradictions and avoid unsolvable conflicts. In line with this, “efficiency” is
being used as an abstract term to indicate a possible future that can successfully solve mobility and
transportation problems.

The discursive potency of efficiency, though, seems to be fading due to its inability to contextualize
the deeply socio-political transformations happening within the system of auto-mobility. This is further
elaborated through the storyline of innovation, which is divided into two processes of innovation.
Firstly, the evolutionary innovation that refers to automation as a “natural” evolution of technology,
and, as such, it strengthens the path dependency of the automobile. This “natural” evolution is
articulated by the automotive industry, and it obscures the politics and the competing deliberation
behind the development of automation technologies over the years. Secondly, there is the innovation
from scratch that refers to the accelerative and rapid process of digitalization that is represented by
the ICT industry, which challenges the automotive industry. Both processes are oriented towards
technology and business and overlook social and public institutional innovations.

The storyline of competitiveness further elaborates on the transformative crisis that lies in the
automotive industry caused by global competition from new players in the ICT industry, primarily from
the United States (US) and China. As a result, the automotive industry is searching to develop alliances
with other automotive companies, while also competing with public transportation companies,
in order to enter the field of mobility service provision and secure a leading position in this market.
Furthermore, it clearly shows the industry expectation that the City needs to accept a neoliberal
governmentality, where their role is to provide a fitting “sandbox” where the regulatory framework
and fertile ground for the industry can be created. This does not provide space for desirable futures, but
it focuses on futures likely to happen influenced by global dynamics that are mostly disconnected from
local social realities. This missing social connectivity is expressed through the storyline of “another
Tamagotchi”. This storyline is mainly articulated by planners and it illustrates an insecurity about the
potentials of automated driving and if automated driving will improve urban mobility. Also, this has
an influence on the political system where the political will for implementation seems to be absent.

Overall, the first three storylines (efficiency, innovation, and competitiveness) do not appear to be
connected directly to concrete practices but are more a matter of coalition-building in the making of an
early state techno-political discourse around automated driving. Until now, when it comes to concrete
practices, the industry waits for the City, with the only exception being the two research projects
mentioned (City-to-Share and EASYRIDE). These are pilot projects and far from actual implementation,
which shows that the automotive industry is not very decisive in their implementation strategy so far.
The “another Tamagotchi” storyline shows that, although automated driving is discussed as a game
changer for the future of mobility, it is not yet an essential part or element of official policy concepts of
the City or even an urban strategy.

7. Insights and Concluding Remarks

The case of policy-making of automated driving in Munich exemplifies ways in which private
and public actors (re)produce the principles of the system of automobility. This happens along with
technocentric and neoliberal modes of governance for mobility in the context of smart cities. However,
also an emerging tendency of the public sector can be detected to slow down the rapid implementation
of high-tech solutions and reflect on their implications for the future city. Since research on the policy
dynamics of autonomous driving in urban contexts is underrepresented, it is difficult at the moment
to cluster the case of Munich with other examples worldwide. However, a preliminary observation
is that American cities, which have different topography and modes of governance, reacted more
openly and faster to the technological developments coming from the Silicon Valley, at the beginning.
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Nevertheless, after the recent accidents of automated vehicles in the US they started rethinking their
implications more carefully.

In line with this, despite all advertisements and strategic statements from industry representatives
worldwide, the analysis shows that both the industry and the municipality in the region of Munich
remain (willingly or unwillingly) “in a state of limbo” when it comes to the implementing of automated
vehicles in the city. This is different from attempts to manage automation on highways, where first
applications are expected in 2021 or 2022, but still stakeholders are currently in a state of waiting for
the “others’” reactions and decisions and avoiding taking over responsibility. This reflects the current
institutional inertia in dealing with the risks and uncertainties of automated driving. It highlights how
“perceived” risks have become contextualized in local socio-technical discourses on automated driving
and as a ‘material’ example for the status of the smart city discourse in a concrete urban environment.
Further on, it reveals the inability of modern political, institutional, and organizational structures to
manage and solve so-called “wicked problems” that come along with urban risks [13,16-19].

In the case of automated driving, the complexity is much higher when it comes to the actual
implementation in historically grown built environments with high levels of uncontrolled, sometimes
spontaneous and socially interactive mobilities [104]. Vehicles need to navigate the complex and
heterogeneous worlds of city streets and interact with people, local mobility cultures, other vehicles,
traffic of all kinds, infrastructures and landscapes. The history of the modern planning paradigm
has proven that building cities in a default way can create urban environments that are nasty to live
in and costly to get around. This resonates with the fact that many planners hesitate to regulate
for automated driving, as urban politics is an arena for making difficult and contested choices.
The planners in our case are rather uncertain about the potential of the neoliberal mode of governance
that is promoted by the private sector. The City, in this case, is expected to adopt the role of the mediator
between different industries and public transport, rationalized through their duty of providing citizens
with opportunities for transportation. They handle this by attempting to overcome the dichotomy
between the system of automobility and public transport and instead operate within a new “system
of diverse mobilities”. In consequence, they need to deal with several competing global and local
providers. This demands more complex modes of governance and includes more economic and social
risks. It underlines how cities have changed their pulse, their pace and reach and have become an
interconnected element of the global “network society” [3,4].

The analytical results of the first three storylines—efficiency, innovation, and competitiveness—are
to a great extent in line with previous research on the urban politics of smart cities. Allmendinger and
Haughton [105] describe the lack of adequate debate in technocratic policy-making processes as “the
crisis of consensus”. This highlights a significant deficit in democratic decision-making. Miciukiewicz
and Vigar [34] argue that tech-led solutions are regarded by policy-makers as “carriers of political
capital” and “magic bullets” for the provision of efficient transportation networks and for meeting
the carbon reduction goals of mainstream sustainability agendas. As a consequence, they argue, this
leads to the de-politicization of urban transportation policy-making. In line with this, Hollands [49]
interprets smart cities as a “contemporary clothing of urban entrepreneurialism”, which “plays down
some of the negative effects the development of new technologies is having on cities”. According to
Soderstrom et al. [60], this frames smart cities into a discursive formation where urban affairs become
apolitical and technological solutions can be sold to any political regime. In other words, the smart city
symbolizes a new kind of a technology-led “urban utopia” [55]. This also leads to the presumption that
sustainability can be reached through technological innovation. The extensive use of big data and new
software applications seem a sufficient answer on urban and mobility problems in particular to many
stakeholders. However, in fact, this neglects systematically highly plausible critical interpretations
within political and scientific debates [60]. This reveals a systematic lack of alternatives to the neoliberal
city results in “the technology fallacy” [72,106] with massive consequences for urban lives, the urban
condition, and everyday mobility cultures. This stands in the way of the City of Munich developing
desirable futures of urban mobilities. On the other side, facing this as a fundamental problem of urban
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politics could provide the ground for a fruitful multidimensional mobility discourse amongst the City,
industry and civil society, where technology becomes one element amongst others, but not the ultima
ratio. Putting automated driving in perspective and developing smart solutions improving urban
lives have the potential to support the sustainable development of the city. In other words, automated
driving needs to be more than a new business case and model for the restrengthening of the system of
automobility as the one-best-way solution for urging urban problems.

Overall, the potential for a radical transformation of mobility and cities through automated driving
has been intensively promoted in media, statements from industry representatives, and round table
talks worldwide [107]. However, taking into account thatthere has not been any actual implementation
of automated driving in urban environments [86,108], we deduce from there that the discourses
surrounding digital and automative technologies are industry-driven and aim at the development of
generic smart cities. However, the complexity and the local particularities, needs and uniqueness of
cities might be at odds with such a global monoculture. This is in line with Hajer’s argument about the
need for smart urbanism rather than smart cities and it moves beyond monocultures and integrate all
that a city is and thus create:

“a powerful integrative and action-oriented body of thought on cities that emphasizes their
particular histories, the social composition of cities, analyses the resources it takes to run a
city, provides insights into the intricate ways in which design, politics and business interrelate
and helps to think of the institutional formats and practices that can help deliver on the
transition needed”. [71] (p. 51)

The fourth storyline, deciphered in the analytical part of the article, has been named “another
Tamagotchi”. It is clearly in line with Hajer’s argument and it opens up for opportunities towards
a new understanding of how cities should function through the questioning of techno-centrism.
The following quote from a local planner expressess this right to the point:

Predominantly we must look into the urban agenda: urban public space, clean air for
everyone and availability of mobility at an affordable price. ( ... ) So, the overall political
and city goals it is, and we need to look into all the solutions that are offered by the industry:
do they really serve those goals or are people just running behind a new fashion or a new
trend, a new possibility? Maybe it’s contradicting the real goals, because the real goal is not
to have automatic cars, but to have a prosperous city, where everybody is employed in the
best situation and where people like to live, where it’s ( ... ) safe to live and it’s a great place
to be, but keeping in mind that technology is just to serve that and not to dictate what the
future of the city should be’. (Interview V, 2018)

To conclude, we believe that our case study of Munich provides significant insights of how
important it is to trace the discursive deliberation of automation technologies ‘in the making’ for
shaping the future of cities. A deeper understanding of how smart urbanism can be achieved calls for
collective deliberation and discussions that allow for constructive conflict and dispute and committed
debate. At the same time, desires, needs and visions need space for articulation before the lines of action
are being defined. This way decision-makers can avoid reproducing the same path-dependencies again
and again that pre-define solutions and conceal transparent deliberation regarding the kind of society
citizens want to live in and the meaning they assign to the mobilities of everyday lives. Hajer and
Pelzer (2018) [63] point out how discursive deliberation can create “ontological expansion”, which is
the transformative capacity of decision-makers and citizens to create things that do not yet exist. This
is based on the idea that people are not persuaded by facts, but are enticed by perspective. Through
articulation, fact and fiction can blur and new futures emerge. Changing practice is thus seen to
always include the change of perceptions and problem definitions. Against this background, a policy
recommendation proposed by Freudendal-Pedersen and Kesselring [64] is future workshops with
policy-makers, citizens, and artists, which can serve as safe ‘imaginary spaces’, where participants will
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be able to develop ontological expansion through reflecting on and talking about how the relations of
future mobilities and the city can be repositioned, move into new directions, and be utilized to generate
new and seriously smarter policies. This could be a starting point of transforming the car-dependent
city and the “system of auto-mobility” [37], including its predominant planning paradigm.

8. Interviews

Interview I (2018): Interview with Green Party politician

Interview II (2018): Interview with expert Mobility Services BMW

Interview III (2018): Interview with expert Urban Mobility BMW

Interview IV (2018) Interview with planner Department of Public Order

Interview V (2018): Interview with expert Public Transport Company

Interview VI (2018): Interview with expert Autonomous Driving Strategy BMW
Interview VII (2018): Interview with expert dynamic computer vision and automation
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