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Zusammenfassung

In der wissenschaftlichen Literatur zu Smart City dominieren normative und préskriptive Ansétze.
Die meisten der analytisch orientierten Publikationen fokussieren auf transnationale Unternehmen,
die damit verbundenen globalen Vorstellungen einer Smart City und assoziierte neue Technologien.
Im Vergleich dazu werden die real-existierenden Smart Cities selten untersucht. Dies gilt umso
mehr hinsichtlich der 6ffentlichen Governance-Arrangements von Smart City-Politiken. Unsere
Studie vergleicht drei EU-Stédte in dieser Hinsicht, die danach streben, eine Fihrungsrolle in der
Entwicklung von Smart City einzunehmen. Daruber hinaus werden urbane Landwirtschaft und
Burgerinnen-Beteiligung spezifisch auf ihr Verhaltnis zur Politikentwicklung im Rahmen von
Smart City untersucht. Basierend auf einer Analyse von policy-Dokumenten, des Mediendiskurses,
von Interviews und teilnehmender Beobachtung, werden drei Governance-Arrangements von Smart
City-Politiken identifiziert: hierarchische Governance durch die Regierung in Barcelona zwischen
2011 und 2015, geschlossene Ko-Governance durch die Exekutive der Stadt und Nicht-Regierungs-
Akteure in Wien sowie seit 2015 in Barcelona, und offene Ko-Governance in Berlin. Birgerinnen-
Beteiligung steht in Barcelona seit 2015 im Zentrum, und ist potenziell in Berlin von Bedeutung.
Die Smart City-Governance in Wien ist durch nicht-hierarchisches Verhandeln innerhalb der
Verwaltung gekennzeichnet. Es handelt sich dabei um eine innovative Meta-Governance ohne
Burgerinnen-Beteiligung. In allen drei Stadten spielen internationale Dynamiken eine wesentliche
Rolle fiir die Auseinandersetzung mit Smart City, doch wird Smart City auf je spezifische Arten
umgesetzt: abhéngig von ortlicher Geschichte, den jeweiligen sozialen Kraften und 6konomischen
wie politischen Bedingungen. Die sinnhafte Bedeutung von Smart City variiert erheblich. Sie reicht
von einer umfassenden urbanen Nachhaltigkeits-Strategie mit klimapolitischem Fokus in Wien und
einer umfassenden Internationalisierungs-Strategie in Barcelona zwischen 2011 und 2015 bis zu
einem limitierten technologie- und business-orientierten Ansatz in Berlin und einem limitierten
Digital City-Konzept in Barcelona seit 2015, das auf partizipative Demokratie und technologische
Souverdnitéat hin ausgerichtet ist. Im Gegensatz zur Literatur heben wir die Handlungsmacht von
stadtischen Exekutiven hervor und die ortsspezifischen Umsetzungen globaler Smart City-
Vorstellungen. Gegenwartige Smart City-Politiken stehen mehr in Kontinuitdt mit bisherigen
Politiken der Stadtentwicklung in unseren Fallstudien-Stadten, als dass sie einen Bruch darstellen.

Keywords: Smart City — Stadtentwicklung— Offentliche Governance — Governance-Arrangement
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Anregungen fur Wien

Auf Basis der Ergebnisse dieses Berichts, und in Ubereinstimmung mit den allgemeinen Intentionen
der Smart City-Strategie in Wien, formulieren wir die folgenden Anregungen:

e Birgerlnnen konnten als politische Subjekte angesprochen werden, was gegenwartig nicht
der Fall ist. Stattdessen werden Birgerinnen in der Smart City-Strategie vor allem als
Konsumentinnen verstanden. Wenn Birgerinnen als politische Subjekte angesprochen
werden, so konnte dies die Identifikation mit der Strategie vertiefen und die Beitrdge dazu
erweitern.

e In dieser Hinsicht sind die Erfahrungen mit der gegenwaértigen Digital City-Strategie in
Barcelona von grol3er Bedeutung. Sie konnten genauer auf mdgliche Anwendungen in Wien
hin in den Blick genommen werden.

e Das konnte den extensiven Einsatz digitaler Technologien zur Unterstiitzung der
BurgerInnen-Beteiligung umfassen, zusammen mit aktiven Politiken, um Digital Gaps zu
schlieRen, wie das in Barcelona versucht wird.

e Dartberhinaus konnten zivilgesellschaftliche Gruppen (NGOs etc.) und die Vertretungen
der Arbeitnehmerinnen-Interessen aktiver und umfassender in die Entwicklung der Smart
City-Strategie einbezogen werden. Dies koénnte die Legitimitat der betreffenden Politiken
erhéhen und zusétzliches Wissen integrieren.

e Ungeachtet der Vorzige der Smart City-Strategie in Wien, die in diesem Bericht
hervorgehoben und analysiert werden, konnten die “Erz&hlungen” und Labels der
Stadtentwicklung auch unter dem Gesichtspunkt der Attraktivitdt fir die Birgerinnen
betrachtet werden. Angesichts der sozialen Vielfalt Wiens wird jede einzelne “Erz&hlung”
zur Entwicklung der Stadt, und jedes denkbare Label dafiir an bestimmte Grenzen stol3en.

e Eine stirkere Unterstiitzung von urbanem Gértnern in der Stadt konnte in Betracht gezogen
werden, indem der Zugang zu Land vereinfacht wird, und indem die Transformation der
Stadtlandschaft hin zu einer “Stadt nach dem Erdol” aktiver und kreativer gestaltet wird. Ein
sozial ausgeglichener Zugang zu Gartenflachen sollte dabei soweit wie mdoglich gewahrt
sein. Dies konnte auch bedeuten, das gegenwartige Modell der eingezdunten
Gemeinschaftsgarten zu Uberdenken. Das Angebot an Selbsternte-Feldern konnte in
Anbetracht ihres bedeutenden Potenzials ausgeweitet werden.

e Die potenzielle Rolle von Ernahrung und Landwirtschaft fir eine Smart City und ihre
Bedeutung flr eine “Stadt nach dem Erd6l” scheinen bislang nicht ausreichend gewdrdigt.
Regierung und Verwaltung der Stadt konnten sich starker der Frage widmen, wie
MaRnahmen zu einem aktiveren Bodenschutz getroffen werden kdnnten, um Bodenschutz
und Bevolkerungszunahme stérker zu harmonisieren. Das ist fur den Klimaschutz und die
Anpassung an den Klimawandel von Bedeutung, aber auch aufgrund der zunehmenden



Nachfrage nach Land fir verschiedene Zwecke sowie zur Sicherung der
Versorgungssicherheit mit Lebensmitteln. Die laufenden Versuche in der Zivilgesellschaft
zur Griindung eines Erndhrungsrates und die Aktivititen der Initiative OkoKauf in
Zusammenhang mit Erndhrung konnten vielleicht verbunden werden. Dies konnte das
Bekenntnis der Stadt Wien zum Milan Urban Food Policy Pact starken. Soziale
Innovationen in der Produktion und Verteilung von Nahrungsmitteln wie Solidarische
Landwirtschaft, food sharing, und food coops sollten weiter unterstutzt und erheblich
ausgeweitet werden.

Wie unsere Forschung illustriert hat, ist der hohe Anteil von Gemeindebauten eine
Komponente der internationalen Reputation von Wien. Die kritische Wohnsituation in
Berlin, und — in noch weit hoherem Malie — jene in Barcelona zeigen, wie wichtig ein hoher
Anteil von Gemeindebauten ist. Der Anteil von Gemeindebauten konnte weiter erhoht
werden.

Der Fokus auf offentlichen Verkehr, Radverkehr und FuBwege in der Smart City-Strategie
Wiens sollte weiter aufrecht bleiben, und diese Mobilitatsoptionen sollten gegeniiber
Elektro-Autos bevorzugt werden.



Abstract

In the scholarly literature on smart city, normative and prescriptive approaches dominate. Most
publications with analytic goals focus on transnational corporations, the related global imaginary of
a smart city, and on associated new technologies. In comparison, actually existing smart cities have
seldom been investigated. This is even more the case for public governance arrangements of smart
city policies. Our study compares three EU cities in this regard, which are attempting to take a lead
in smart city development. In addition, urban agriculture and citizens’ participation are specifically
investigated in their relation to smart city policy-making. Based on policy document and media
discourse analysis, interviews, and participant observation, three governance arrangements of smart
city policies are identified: hierarchical governance by the government in Barcelona between 2011
and 2015, closed co-governance by the city executive and non-governmental actors in Vienna and
since 2015 in Barcelona, and open co-governance in Berlin. Citizens’ participation is in the center
in Barcelona since 2015, and is potentially important in Berlin. The Viennese smart city governance
arrangement is characterized by non-hierarchical bargaining within the administration and signals
innovative meta-governance, without citizens’ participation. In all three cities, international
dynamics play a crucial role for engaging with smart city, but it is enacted in particular ways
according to place-specific history, social forces, and economic and political conditions. The
meaning of smart city varies thus considerably: a comprehensive urban sustainability strategy
focused upon climate policy goals in Vienna; a comprehensive internationalization strategy in
Barcelona between 2011 and 2015; a limited technology- and business-oriented approach in Berlin;
and a limited digital city frame geared to participatory democracy and technological sovereignty in
Barcelona since 2015. Contrary to the literature, we highlight the agency of city executives, and the
place-specific enactments that global smart city imaginaries undergo. Current smart city policies
express more continuity than rupture with regard to urban development policies in our case study
cities.

Keywords: smart city — urban development — public governance — governance arrangement

Acknowledgment: This discussion paper is based on results of the project “Smart City as a Living
Vision” funded by the City of Vienna WU Jubilee Fund.



Executive summary

Smart city has become a buzzword in policy discourse, a strategic urban development concept, and
a burgeoning field of research. Besides many publications with a prescriptive leaning addressing
urban management problems, that are either sympathizing with or criticizing smart city, this subject
has primarily been investigated with regard to globally operating corporations, power effects
implied in new urban visions and technologies, and possible pitfalls and dangers associated with
these. Important as these contributions are, nuanced investigations of actually existing smart cities
still are scarce, and spatially explicit, socially and politically contextualized research has only begun
recently. This report links to research into actually existing smart cities by comparing smart city
policies and public governance arrangements in three EU cities, which are suggested to be smart
cities or where policies attempt to gain their recognition as smart cities: Vienna, Berlin, and
Barcelona. Municipalities in each of these cities claim a leading position in smart city developments,
but are very different in political, economic, and social terms —as well as in the content, role and
history of their smart city policies and projects. A combined qualitative and quantitative discourse
analysis of representative newspaper articles allows to elucidate the difference of public discourses
on smart city in content and types of relevant actors. The recent urban development of these cities
together with their histories can explain such differences, while processes of Europeanization and
global dynamics help to understand common features.

In this way, our study allows us to answer the two core questions of our research: (1) what is the
relevance of the smart city concept and its articulations by different actors in a city, (2) how are
varying interpretations of smart city concretized in various policies —especially considering the
exemplary cases of housing, mobility, urban gardening and agriculture, and citizens’ participation
as a cross-cutting issue. Specific strategies of urban gardening and agriculture —where existing— are
investigated in this regard. Our general findings are: (1) smart city shows diverging relevance,
content, and effects depending on local conditions and history, (2) while smart city refers to a global
imaginary, which has been and is constructed in global arenas, intermediate and local arenas
decisively shape the concrete meanings and relevance of smart city in a particular context.

The core concept of our analysis is the policy arrangement, which denotes how the making of a
policy is organized. It consists of a governance arrangement in addition with a certain policy
content. A policy arrangement has four dimensions: (1) actors and their alliances, (2) power
resources of actors to enforce their goals, (3) the rules of the game of policy-making, including
access and responsibility rules, and more generally the way of interaction, (4) discourse, which
consists of narratives, metaphors, and concepts that transmit the meaning of a policy. We apply the
concept of the governance and policy arrangement to the development of smart city policies in
Vienna, Berlin and Barcelona and investigate specifically how power is distributed within the city
executive, which we understand to be composed of government and administration. In the literature,



it has been suggested to distinguish policy arrangements according to the distribution of power in
constellations of executive and non-executive actors. Thus, in hierarchical governance, power is
concentrated in the executive and the dominant form of interaction is government coercion, while
power is pooled between executive and non-executive actors in closed co-governance, where
restricted cooperation prevails. In open co-governance, power is diffused and governance is rather
loosely coordinated, more open for new actors, and in general characterized by flexible
collaboration of a relatively large number of actors. In a self-governance arrangement, non-
executive actors govern their own affairs. Resources may still be concentrated in the executive in
this arrangement, but they are mobilized by non-executive actors to govern their own affairs, and
the executive rather supervises that certain rules and boundaries are respected.

Vienna: A closed co-governance arrangement prevails and is related to smart city in terms of a
rather broadly conceived sustainability strategy focusing on resource conservation and climate
protection. The arrangement is dominated by the administration, especially by the urban planning
department and public utility companies owned by the municipality, while government actors are
important in situations of conflict and as source of legitimacy. Steered by the administration,
business actors and research institutions are part of the governance arrangement, while civil society
agents and labor are not. Governance is characterized by non-hierarchical bargaining and rests on a
significant degree of self-organization and spirited engagement with the issue on the part of various
administration officials. In this way, smart city signals an innovation in meta-governance in Vienna,
which is partly becoming more project-like, flexibly cutting across departmental boundaries. The
decisive influence of a well-funded and skilled administration is reflected by a smart city strategy
document that stands out by its coherence, comprehensiveness, and complexity, re-enacting long-
standing policy goals with enhanced ambition. High technology plays a rather secondary role so far
in comparison with smart city strategies in other cities. Housing is included in this strategy, and
general social aspects are addressed as well. The governance arrangement is embedded in multiple
levels of policy-making reaching from the city of Vienna to the national level and the EU.

Viennese media discourse on smart city is shaped by a sustainability narrative. In this discourse,
technology (only) appears as one part among other elements of solutions for a diverse range of
problems that are understood as being interconnected. The normative focus of this narrative is on
quality of life and ecological soundness. Sometimes, participation is addressed. Smart city is
conceived as a planning tool or framework and as a guiding vision for an integrated form of urban
development, which sometimes is called systemic or holistic within this narrative. Technology is
addressed quite selectively. Thus, some technologies are seen rather critically, and a significant role
is assigned to low technology or non-technological means. Although ecological concerns play a
dominant role in this narrative, it includes social, economic, and participation issues as well. The
media discourse is closely related with the narrative of the smart city strategy. The media discourse
is characterized by a broad range of speakers, which connect different themes.



Berlin: The smart city governance arrangement is characterized by open co-governance of a
constellation of business actors and research institutions on the one hand, and government members
and respective administrative bodies on the other. A network of business and research actors has a
driving role, to which government responds, especially through the urban planning and the
economy departments. Non-hierarchical bargaining between business, research, and government
actors prevails. The effectiveness of smart city policies is impeded by a lack of cross-departmental
cooperation and it has a limited role narrowly focusing on technology, especially on e-mobility and
e-government. It is one urban development strategy among others, connected to employment
policies through the support of industrial modernization and internationalization. However,
consumer convenience also plays a role. The smart city strategy is thematically rather balanced and
leaves some room for further deliberations. In correspondence with the high overall level of
citizens’ participation in Berlin, a further opening of the governance arrangement is envisaged, but
has not yet taken place. In contrast to Vienna, a limited number of civil society organizations and
labor representatives participated in the strategy’s development. Smart city policies react upon EU
policies, but their multi-level character is much less developed than in Vienna.

The media discourse on smart city in Berlin is characterized by a “pro-growth” narrative, where
technology or smart city in general are understood as means for the goal of economic growth,
together with a “pro-technology” narrative, which frames technology as end in itself or natural
process or unquestioned requirement (sometimes with reference to business promotion). The media
discourse is dominated by two politicians and is thematically not as diverse as in Vienna.

Barcelona: While smart city was the key urban policy of the government between 2011 and 2015
(mayor Xavier Trias), it has been reduced in scope and relevance, and re-oriented towards a tool for
participatory democracy, job creation in neighborhoods, and technological sovereignty in general
since 2015 (mayor Ada Colau). Given the wide variety of meanings of smart city, the current digital
city policy under Colau may be interpreted as a strongly reshaped smart city policy. The smart city
policy arrangement under Trias was of the hierarchical governance type. Respective policies were
essentially developed within a closed circle of the government. Business actors, especially
corporations, but also some SMEs were decisively important, though not for policy formulation. In
this period, smart city was very much oriented towards international business audiences and geared
to enhance the reputation of Barcelona as a globally renowned conference location. The key
concern was economic growth through high technology in order to create jobs. The outlook of the
strategy was comprehensive, but did not include housing. The arrangement was part of a multi-level
policy-making constellation including the provincial government, regional associations, and
national ministries. In 2015, the government of Ada Colau came into office, which had developed in
the context of social movements protesting austerity and corruption that were inter alia engaged
with housing issues. Smart city or digital city policies are now part of a closed co-governance
arranagement, since the program of the governing party Barcelona en Comd was developed in
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extensive neighborhood assemblies and the government put much efforts into increasing substantial
citizens’ participation. However, the government also enacts policies top-down, though it then puts
its performance to direct discussion in neighborhood assemblies. The Colau government is
attempting to infuse the notions of the commons, open data, transparency and technological
sovereignty into the international smart city discourse. Overall, its perspective is focused upon
social improvements, participatory democracy, solidarity economy and remunicipalization.

In contrast to the environmental narratives of smart city, those that put economic and consumer
interests at their center, dominate in Barcelona, i.e. a “pro-growth” and the rather unspecified
“opportunity and challenge” narrative. The pro-growth narrative is basically pro-business. Here,
technology is not the prime focus or ultimate goal, but rather economic growth (with technology as
its means). Moreover or alternatively, international recognition as a strong urban economy or
business location and competitiveness may be in the center of utterances within this narrative.
Further side effects or benefits of growth in relation to smart city may be mentioned, such as
citizens’ benefit —according to the idea of so called win-win, with business being the prime concern
however. The narrative of opportunity and challenge is somewhat similar, but deviates from pro-
growth insofar as it is a very general narrative constructing smart city in terms of possible
conveniences (including cost reductions) and —at the same time— in terms of challenges, problems,
tedious requirements, necessary efforts, or trade-offs, which have to be dealt with, including
concerns of data security or large investments. It characteristically includes all utterances with a
(sole) focus on consumer convenience (such as energy bill reduction). Its main feature is its very
narrow focus. These results refer to the meaning of the notion of smart city that was most prominent
under the Trias government, while actors under the Colau government referred to it much less
frequently. Hence, the current framing of digital technology-focused policies by the current
government —which may be seen to be related to the notion of smart city— is not captured here.

General findings: Though not for identical reasons, the most pressing political issue of each of the
case study cities has been the provision of affordable housing since some years. This issue can be
accomodated with smart city policies in three ways: (1) the meaning of smart city can be broadened
so that it is able to integrate social policy goals in efficiency terms, i.e. aiming to provide good or
high quality housing with the same amount of money or even less than usual; (2) the meaning of
smart city is narrowed so much that it does not imply an overarching urban development policy; (3)
the demand for high quality and affordable housing is neglected. Against the backdrop of strong
social movements like in Barcelona and Berlin, or an entrenched social democratic consensus like
in Vienna, only the first two options have proven valid so far, the second one in Berlin and the first
one in Vienna —where smart housing basically means smaller flats with equal comfort, together with
enhanced concern for the urban planning contexts of housing projects. Although the discontent with
the Trias government in Barcelona had more dimensions than housing alone, it is not by chance that
the current government has strong roots in the housing activism that spread in the city after 2008.
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As much as the Trias government attempted to distance itself symbolically from the previous
political period by adopting the smart city label for its urban development approach, the current
government signals political distinctiveness by introducing the digital city label, which narrows
down smart city to the technological component, and the notion of technological sovereignty, which
relates to the concern for closing digital gaps, local job creation and democratization.

In each city, smart city policies are related to certain constructions of the citizen, who is conceived
of as passive consumer and passive or active provider of data, but not as political subject. In this
regard, the current government in Barcelona marks at least a discursive change concerning the role
of digital technologies, because these are conceived as means for a democratization of the city,
facilitating a political role of citizens. However, material changes would have to be investigated
further. Housing issues are only related decisively to smart city in Vienna, especially as far as
energy consumption is concerned, while mobility in smart city terms plays an important but varied
role in all three cities. Within the context of smart city, mobility is mainly seen as a public transport
task together with an increasing role of bike use and walking in Vienna, but is more related to the
expansion of e-mobility in Berlin as well as Barcelona. Urban agriculture and gardening only play a
role in the smart city concepts of Vienna and partly of Barcelona, but hardly so in practice.

To date, smart city policies in our case studies are less of a rupture or radical break with the urban
development patterns and dynamics since the 1980s than part of the on-going modernization of
social relations that are contingent upon local histories and power relations whose trajectories reach
into decades before the advent of the so called entrepreneurial city. In contrast to much of the smart
city literature, our results show how city executives actively navigate constraints and decisively
shape smart city due to local forces and with regard to contextual opportunities.
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Policy suggestions for Vienna

On the basis of the findings of this report, and in accordance with the general intentions of the smart
city strategy in Vienna, the following suggestions are made:

e Citizens may be called upon as political subjects, which is currently not the case. Instead,
citizens are mainly constructed as consumers in the smart city strategy. Referring to citizens
as political subjects may enhance the identification with and contribution to smart city.

e To this end, experiences in Barcelona and its current digital city strategy are highly relevant
and may be studied in closer detail in view of possible applications in Vienna.

e This may include the extensive use of digital technologies to foster citizens’ participation,
together with active policies to close digital gaps as it is attempted in Barcelona.

e Moreover, civil society groups (NGOs etc.) and labor representatives may be included more
actively and more extensively in the further development of the smart city strategy. This
may increase the legitimacy of related policies and may integrate additional knowledge.

e The merits of the smart city strategy in Vienna notwithstanding, which are highlighted and
analyzed extensively in this report, urban development narratives and labels may also be
seen under the lens of their attractiveness for citizens. Considering the social diversity of
Vienna, any single urban development narrative or label will encounter limitations.

e A more extensive support of urban gardening in the city may be considered by making
access to land easier, and by more actively and creatively shaping the transformation of the
urban landscape on the way towards the “post-oil city”. Social equality in access to
gardening plots should be ensured to the highest degree possible. This may involve re-
considering the current model of fencing community gardens. Self-harvest fields may be
expanded in view of their considerable potential.

e The potential role of food and agriculture for smart city and the importance of these topics
with regard to the “post-oil city” do not appear to be tackled sufficiently so far. The city
executive may explore the possibility of introducing more active soil protection measures to
accommodate soil conservation with immigration. This is important for reasons of climate
change mitigation and adaptation, but also in view of increasing demands for agricultural
land for various purposes as well as food security issues. The connection between ongoing
attempts to establish a civil society-led food council and the food-related activities of the
OkoKauf initiative may be explored and could be fruitful. Sucha connection may also
strengthen the commitment of the municipality to the Milan Urban Food Policy Pact. Social
innovations in food production and provisioning such as Community Supported Agriculture,
food sharing, and food coops may be further strengthened and considerably expanded.
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e As our research has shown, the large share of public housing is one component of the
international reputation of Vienna. The critical housing situation in Berlin and, even more so,
in Barcelona, illustrates its relevance. The public housing stock may be further increased.

e The focus on public transport, bike use and walking in the smart city strategy of Vienna
should be further pursued, and these modes of mobility should be favored over e-cars.
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1. Introduction

1.1. State of the art

The concept of smart city has made an impressive career since about 2008, reflected in a rapidly
growing number of academic contributions relating to the term (Colding/Barthel 2017), even
surpassing the widely used notion of sustainable city in frequency in this literature in recent years
(de Jong et al. 2015). Sustainability is becoming more and more subsumed under the label of the
smart city (Caprotti et al. 2017). In the wake of lobbying by a quite heterogeneous and fluid, but
obviously powerful alliance of different actors who are constructing a *“coherent pro-urban
discourse” (Caprotti et al. 2017, 367), smart city has not least left strong imprints on The New
Urban Agenda presented at the UN-HABITAT 111 conference in Quito in 2016. The fuzziness of the
term and its inconsistent use has been often criticized (Hollands 2008, Cocchia 2014, Angelidou
2014, Albino et al. 2015, Meijer/Rodriguez Bolivar 2016, Glasmeier/Nebiolo 2016, Anthopolous
2017), and it has been pinpointed that this fuzziness impedes the evaluation and discussion of smart
city plans (Watson 2015). However, systematic reviews have shown that in the academic literature,
smart city has a rather circumscribed meaning, which owes its immediate conceptual roots to the
planning discourses of new urbanism, compact urban development, and smart growth (Gibbs et al.
2013), together with the idea of the intelligent city focusing on urban space and Information &
Communication Technology (ICT) (Vanolo 2016). In the academic literature, smart city is
predominantly used with a strong technological leaning towards ICT, which clearly differentiates it
from the otherwise related notion of the sustainable city (de Jong et al. 2015, Ahvenniemi et al.
2017; cf. Glasmeier/Nebiolo 2016). However, it is suggested that smart city might supplement the
older notion of the sustainable city by incorporating sustainability concerns (de Jong et al. 2015,
Haarstad 2016). A shift from economic to governance issues in relation with the notion of city
smartness has been stated (White 2016). Moreover, certain definitions appear to establish
themselves as standards (Cocchia 2014). For instance, the definition by Caragliu et al. (2011) is
quite often used, declaring “a city to be smart when investments in human and social capital and
traditional (transport) and modern (ICT) communication infrastructure fuel sustainable economic
growth and a high quality of life, with a wise management of natural resources, through
participatory governance” (op. cit., 70). Smart city often appears to be a floating instead of an
empty signifier (Wolfram 2012). Considering its use in the academic literature, smart city, at the
bottom line, thus denotes an urban fabric characterized by ICT effectively “contextualized and
embedded in wider physical and social systems, thus allowing it to be at the service of people,
business and government” (de Jong et al. 2015, 34). Certainly, this does not capture the full scope
of the concept, its variability, and of course does not provide an answer to what smart city actually
means for whom and to which effect. For instance, Kitchin (2014) suggests that smart city
technologies such as smart grids, apps, sensors, smart meters, and integrated management platforms
are understood, first, as ubiquitous computing services enhancing the legibility and management of
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cities by urban governments, further boosted through their functioning as data collection devices,
and allowing for the real-time analysis of urban systems; second, as increasing opportunities for the
knowledge economy in terms of creative cities and economic innovation —implying a certain
tension between top-down and corporatized centralization and bottom up, decentralized grassroots
approaches to technology.

Smart city has been seen with critical eyes because social and environmental issues are often
perceived to be only weakly represented (Colding/Barthel 2017, McFarlane/Soderstrom 2017).
Others argue that urban ecology is understood by smart city approaches in a fundamentally flawed
way (Mundoli et al. 2017). Nevertheless, smart city can often be distinguished from similar,
technologically oriented urban development concepts such as digital city by the embedding of ICT
in social, ecological, and economic relations (Cocchia 2014, de Jong et al. 2015, Ahvenniemi et al.
2017). Notably, these criticisms as well as findings mostly relate to the global discourse and have a
certain bias towards academic approaches. However, research on smart city is also pursued in non-
academic institutions, with a much more techno-centric understanding than in the academic
discourse (Mora et al. 2017), especially by corporations (Albino et al. 2015). Moreover, the
discourse on smart city is differentiated also within academic fora. For instance, regarding urban
governance, interpretations of smart city that focus on technology can be distinguished from those
underscoring human resources or collaboration (Meijer/Rodriguez Bolivar 2016).

Research has increasingly investigated how corporations understand smart cities. An important
strand of criticism refers to their influence in this regard, interpreting smart city as a market creation
strategy of companies such as IBM (Soderstrom et al. 2014, Kitchin 2014). Thus, smart city
perspectives have been argued to be incompatible with a strong sustainability agenda as in terms of
degrowth (March 2016), and to support so called green growth with disregard for wider impacts
(Viitanen/Kingston 2014). However, closer investigations of how corporations promote smart city
have cast doubt on accounts of their influence that tend to neglect the constraints under which big
business operates, the many obstacles corporations face and the agency of city executives they are
confronted with (McNeill 2015). Much less than the perspective of corporations have cities’ views
in relation to these been studied. Investigating cities’ needs in connection with the philanthropic
IBM Smarter Cities Challenge program, Alizadeh (2015) finds that although IBM is explicitly
offering multi-dimensional and cross-cutting solutions to a range of urban challenges, cities mostly
focus on only one topic, e-government being most prevalent. Alizadeh (2015) suggests that the
strain in national budgets and increased international competition may force cities to engage in
smart city initiatives such as the IBM Smarter Cities Challenge. In a more general vein, Wiig (2015)
and Pollio (2016b) have argued that the increasing interest in smart city solutions —at the expense of
sustainability policies, as Crivello (2015) suggests, especially with respect to Italy— can be
explained by the effects of the economic downturn after 2008. This downturn has also triggered the
promotion of smart growth (Cooke/De Propris 2011) and EU smart city agendas (Haarstad 2017),
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while relegating formerly quite prominent creative and cultural economy policies into the
background at the same time (Cooke/De Propris 2011). Smart city imaginaries have been deployed
most visibly in Southern Europe to mobilize inspiration in order to combat the economic crisis by a
multi-faceted capitalist revitalization, Rossi (2015) argues (cf. March/Ribera-Fumez 2014b,
Leontidou 2015), where the crisis also has hit urban areas most severely (cf. Grossi/Pianezzi 2017).

This documents the agency of city executives with regard to the smart city discourse, although
under conditions that are not of their own making. Thus, Wiig (2015) suggests that the strive of
cities for international competitive edge is driving their engagement with the smart city discourse
and technologies. According to his investigation of the IBM Smarter Cities Challenge, cities use the
label that IBM is providing through such cooperation to signal economic attractiveness as a
business location, but not necessarily to implement smart city policy measures as recommended by
IBM. In the European context, Crivello (2015), in her investigation of Turin, highlights the
motivation to gain EU funding by adopting the smart city label. On the other hand, Pollio (2016b)
has pinpointed the function of the smart city narrative within the further devolvement of welfare
and other national state policies in the course of recent economic crises, discussing the
humanization of cities as a way of making them responsible for the effects of such crises,
amounting to their reification (White 2016). Likewise, McNeill (2015) emphasizes the emergence
of smart city policies within IBM as responding to a structural crisis of the organization in need of
new outlets for its products, and Watson (2015) makes a case that smart city imaginaries are
constructed upon marketing strategies of a recession affected “elite group of international
architecture, engineering and planning firms based in North America and Europe” more broadly (op.
cit., 38; cf. Paroutis et al. 2014, for IBM). Marvin/Luque-Ayala (2017) take this genealogy one step
further arguing that smart city technologies originally were prefigured by companies of the military-
industrial complex that sought new markets after the Cold War had abated, against the backdrop of
systems thinking and modeling of the 1960s, and that such technologies were partly transferred into
urban environments via their application in business organizations since the 1980s.

The coupling between the corporate-managed design and implementation of technology with often
high hopes to solve a range of different urban challenges in the smart city discourse has provoked
the criticism that the smart city concept follows a deterministic approach to technology guided by
private interests, and is shaped by a reductionist as well as solutionist agenda that is depoliticizing
urban development, with a concomitant lack in public deliberation regarding smart city agendas.
Certain problems have been outlined on the basis of such diagnoses ranging from socio-technical
lock-ins impeding alternative city futures to data privacy issues, the dangers of surveillance,
authoritarianism, and lack of political accountability, unreflected and biased policy choices hidden
under the veil of seemingly neutral technologies, as well as their instability and vulnerability
(Townsend 2013, Kitchin 2014, Hollands 2015, March 2016). Smart technologies are understood to
standardize and simplify the reality of a city to a scaleable commodity by some (McNeill 2015,
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Glasmeier/Nebiolo 2016, Caprotti et al. 2017) or may even construct “a new rationality for a regime
of control” (Marvin/Luque-Ayala 2017, 3; cf. Krivy 2016) connected with a very thin conception of
the urban (McFarlane/Stéderstrom 2017) morphing into an outright “fantasy city” (Watson 2014,
2015), and showing the imprints of a Northern bias while illustrating a dangerous “return to
positivist dreamlands” of the 1950s and 1960s (Soderstréom et al. 2014). A disregard of the
possibility of further increasing inequality by smart city concepts has recurringly been mentioned
(Watson 2014, 2015). The lack of accountability that may be inherent to technology-intensive
modes of urban governance has been analyzed also with regard to corporate power, which is
increasingly involved in urban development (Grossi/Pianezzi 2017). Accordingly, a comparison of
15 smart city strategy frameworks by Angelidou (2017) finds a lack of concern for privacy and
security issues, as well as citizens’ participation, a failure to accomodate to local needs and a
subordinated role of social and welfare issues. In addition to that, Calzada/Cobo (2015) criticize the
possible information overload and loss of face-to-face communication further bolstered by smart
city ideas in the context of digital divides. Moreover, the lack of evidence of environmental
progress through smart city solutions and the importance of faith in their potential have been
outlined (Haarstad 2017), or the alleged environmental benefits of smart city technologies have
been outright questioned (Hollands 2008, March 2016) as well as its purported social improvements
(Glasmeier/Nebiolo 2016). Repeatedly, the embedding of smart city within market-friendly,
technocratic and corporate-driven policies typical for neoliberalism (Kitchin 2014), including
austerity (Lombardi/Vanolo 2015, Pollio 20164, b; Joss et al. 2017; cf. Coletta et al. 2017, 15) has
been analyzed. Following this line of inquiry, some have focused more specifically on smart city
discourse and technologies in the context of the entrepreneurial city and place branding (Hollands
2008, 2015, Yigitcanlar/Lee 2014, Wiig 2015, Anthopoulos 2017) or even on entrepreneurial
urbanization (Datta 2015a, Watson 2014, 2015) and the effective mirroring of a business
organization by the city through a “computational urbanism” (Marvin/Luque-Ayala 2017).
Linkages between smart city and social innovation intended to replace national welfare policies
(Pollio 2016b) have been investigated as well as smart city and neoliberal governmentality (Vanolo
2014) or environmentality (Gabrys 2014) being related to new notions and subjectivities of
citizenship (Luque-Ayala/Marvin 2015, Joss et al. 2017, Cardullo/Kitchin 2017), functioning in
essentially performative ways (White 2016, Shelton 2017). Smart city concepts and plans have been
interpreted as reviving older, high-modernist notions of urban organicism and technocratic utopias
without democratic participation (Shelton et al. 2015, Datta 2015a, Pollio 2016b,
Glasmeier/Nebiolo 2016, Vanolo 2016, Grossi/Pianezzi 2017, McFarlane/Sdderstrom 2017) or as
strengthening even older practices of urban legibility (Klauser et al. 2014, McNeill 2016) and
expertocracy (Caprotti et al. 2017), with further depoliticizing consequences (Soderstrom et al.
2014, Marvin/Luque-Ayala 2017). Some have investigated in depth the relations between smart
technologies and power (Klauser et al. 2014, Klauser/Albrechtslund 2014, Marvin/Luque-Ayala
2017), while others have highlighted smart city as an example of the “production of narratives
promoting the city and addressed to global elites”, which “implies a concern with the importance of
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a city in relation to other cities rather than the extent to which it functions for its citizens”, where
“form and aesthetics of the built environment are what really count” and developers “pretend that
here is a city with no poverty and unemployment, where global capital is welcome and can operate
without constraint” (Watson 2015, 37; cf. Watson 2014).

Contrary to the importance of the smart city label within discourse, studies document a relatively
weak material progress of many smart cities towards their self-declared aims so far (Yigitcanlar/Lee
2014, Datta 2015a, de Wijs et al. 2016, 2017; Glasmeier/Nebiolo 2016, Meijer/Rodriguez Bolivar
2016, Bilbil 2016, Van Winden/van den Buuse 2017, Anthopoulos 2017, Cowley et al. 2017,
Taylor Buck/While 2017). In these accounts, smart city amounts to a “self-congratulatory surface”
(Hollands 2008, 313), an “inflated rhetoric” (Wiig 2015, 266) and “empty rhetorical device” (op.
cit., 271; cf. Wiig 2016), sometimes being stuck in a tension between fast track plans and
bottlenecks of local resistance against dispossession (Datta 2015a, cf. Mundoli et al. 2017), at times
amounting to a “fantasy city” (Watson 2015, 37), or, rather, evincing the “peripherality of the smart
city” (Cowley et al. 2017, 19). This discourse-materiality mismatch is related to a partly uncritical
scholarly perspective on smart city (Luque-Ayala/Marvin 2015). However, investigations into the
phenomenon have become more nuanced since about 2010 (McFarlane/Soderstrom 2017; cf.
Kitchin 2015, Wiig/Wyly 2016), with the social science literature being mostly critical with regard
to current smart city approaches (Haarstad 2017).

Some studies have drawn attention to an allegedly apolitical remodeling of the urban as being
“governed by code” instead of spatial form (Sdderstrom et al. 2014, 315; Klauser et al. 2014, Barns
2016, Barns et al. 2017). Thi remodeling is making extensive use of (linearly constructed) rankings
(for a general criticism, see Shore/Wright 2015) implying the idea of “a one best city”
(Meijer/Rodriguez Bolivar 2016, 402), which often gives global consulting firms much power to
decide upon politics (Glasmeier/Nebiolo 2016) or shape political discourse (White 2016, Barns et al.
2017). Although some cities have set up their own public companies for establishing physical
infrastructure of digitized urban governance (Barns et al. 2017), the technological capabilities of
many city administrations are limited —not least due to privatization agendas—, which repeatedly
leads to a stronger engagement of private business with concomitant governance changes, since
“[t]hese firms are often scaled globally, which contrasts sharply with the localised nature of urban
government” (op. cit., 6; cf. McNeill 2015). Paradoxically, the very same privatization agendas
have, at least in certain cases, also limited the accessibility to data that digitized urban governance
must rely upon (Barns et al. 2017). Finally, the rhetorical devices of the humanization and
personalization of the city (Pollio 2016b), the assumption of a so called urban age that is reifying
cities to seemingly natural, self-contained entities, and an anticipatory logics of future crises
supporting the global smart city imaginary have been analyzed (White 2016).
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Despite its scepticism, the critical literature partly endorses the possibilities that may be offered by
smart city technologies and strategies (in general: Allwinkle/Cruickshank 2011, Kitchin 2016) such
as by March (2016) in a degrowth perspective, or concerning certain management tasks if
complemented with further instruments, policies, and practices that are sensitive to the complexity
of the urban system (Kitchin 2014), or for substantive citizens’ participation (Hollands 2015,
Calzada/Cobo 2015) and social justice in the spirit of a knowledge- instead of a technology-
intensive city (McFarlane/Stderstrom 2017). Luque-Ayala/Marvin (2015) underscore the need to
avoid simplifying black and white logics approaching differencies in the development of smart
technologies, reaching beyond bottom up and top down categorizations (cf. regarding big data:
Shelton 2017). Unlike the dominant smart city narrative, alternative approaches will hardly amount
to a wunitarian single narrative due to their heterogeneity (Soderstrom et al. 2014,
McFarlane/Soderstrom 2017). Haarstad (2016) takes issue with the criticism of smart city as
corporate-led and technocratic, emphasizing the need to take a closer look empirically, stating that
“[r]ather than being a hegemonic project with ‘neo-liberal’ underpinnings, smartness is a highly
mobile concept that is contextualised in different ways in different cities, around which urban actors
mobilise to lend support for their projects” (op. cit., 208). McNeill (2015) can also be read as a
corrective to overly simplistic readings of corporate dominance in smart cities. Further still, Rossi
(2015) interrogates the totalizing view of the post-political city attempting to demonstrate the
“potential politics” —in the sense of Virno and Hardt— of the variegated economics of smart
urbanism despite its shaping by global corporate power in the context of a disastrous economic
crisis.

1.2. Research into the actually existing smart city

Research on smart city is rapidly evolving. However, empirical studies are in shorter supply than
theoretical contributions (Alizadeh 2015) despite the fact that smart city research has started with an
empirical leaning (Cocchia 2014). Most social science studies on smart cities are theoretical and
target the wider smart city discourse (Haarstad 2017). Some even have a speculative flavor tending
towards the dystopian since local enactments of smart city policies often lag behind the promotion
of global, corporate-dominated imaginaries (Cowley et al. 2017).

In recent years, the concrete processes of formulation, enactment and performance of smart city
policies have been identified as being in need of research, and a few studies have attempted to fill
this gap, though mostly through quantitative means (De Wijs et al. 2017). Wiig (2015) analyzes
smart city policies in Philadelphia in terms of policy mobility and has interpreted this case as an
example of smart city functioning to mask entrepreneurial governance promotion. In contrast, the
Turin smart city that Crivello (2015) describes —also using a policy mobility lens— rather illustrates
how a city may adopt the smart city label in order to acquire funding for pre-existing projects and
strategies, while Rossi (2015) emphasizes the role of the smart city imaginary in Turin to inspire a
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multi-faceted capitalist revitalization against the backdrop of a general lack of positive narratives of
prosperity and societal well-being —and the related threat for political actors of loosing their
legitimacy—, which is going beyond the support and influence of corporate power. This imaginary
focuses on local entrepreneurship and smart regional development, but reaches out to an
“associative social economy” (op. cit., 12). Using Genoa as a case, Grossi/Pianezzi (2017)
understand smart city policies as the result of economic downturn, the ascent of corporate actors to
whom urban development is increasingly handed over, and an unwillingness to correct a
mismanaged urbanization that creates geo-hydrological risk. Contrary to many findings that indicate
or suggest a driving role of corporate investments, Bilbil (2016) underscores the lack of private
investment and legal regulations as key problems in smart city development in Turkey, but this
study is based on document analysis and quantitative analyses only. Haarstad (2017; cf. Haarstad
2016) shows that sustainability is weakly represented in EU smart city policy documents, but that it
may be more important on the city-level, taking Stavanger in Norway as his case, underscoring that
the presumably ubiquitious smart city discourse is in fact constructed in more specific ways
depending on actors, policy levels and context. March/Ribera-Fumaz (2014b), examining Barcelona,
find that environmental management becomes depoliticized by smart city policies. Datta (2015a)
offers quite another perspective by analyzing the provincialization of global imaginaries in the
greenfield smart city of Dholera in India, describing how entrepreneurial urbanization enacts a
modernized version of post-colonial city-making by dispossession and state-led “lawfare” against
peasants (cf. Datta 2015b, Jazeel 2015). The heterogeneous, non-linear, fragmented, and contingent
process of smart city-making is also illustrated in a very different context by Dublin and its
transition from an accidental to an articulated smart city promoting an “experimental urbanism”
characterized by “civic paternalism” with the offically unintended effect to reproduce its
fragmented, accidental nature in this way (Coletta et al. 2017). Cowley et al. (2017) point to the
wide range of governance arrangements of smart city policies in the UK, which furthermore are
specifically narrated in local city discourses, and analyze a variety of modalities of publicness
enacted by related smart city activities. Cowley et al. (2017) and Joss et al. (2017) lend support to
the argument that smart city policies have entered a new phase going beyond the initial visions
dominated by corporations, either responding to criticism or due to the constraints and
contingencies of local situations. Repeatedly, this type of study has illustrated the agency of city-
makers and city administrations that use smart city labels and imaginaries strategically to harness
support for pre-existing plans, strategies, and projects, acquire funding, or signal attractiveness to
global business (Datta 2015a, Crivello 2015, Haarstad 2016, 2017, Coletta et al. 2017).

Far from being inconsequential, smart city as label, discourse and set of technologies may not
produce the results intended, or not exactly so, and may not be set into motion for the reasons
officially mentioned. The discourse of smart city may express as much as it may veil. Furthermore,
a summary view on these studies complicates the rather uniform narratives of smart city’s global
imaginary as it is constructed in several publications mainly addressing the views of globally active
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corporations (Kitchin 2015). Such a view may thus relativize both the claims of corporations and
those of critical scholars and runs counter to a reification of smart city (Shelton et al. 2015).
Evidence starts to accumulate, that in the process of translating a global, corporate-dominated
imaginary into locally embedded politics and practices, significant permutations occur, which may
account for an “often opportunistic nature of smart city activity”, pointing “to the often complicated
governance arrangements in place” (Cowley et al. 2017, 8), which “gives rise to unique local forms,
but simultaneously holds these hostage to broader societal and economic agendas” (op. cit., 20).
This said, the materiality of smart city-making may lie well beyond the homogeneity, totality, and
efficiency a certain global imaginary attempts to convey, although it remains consequential.

Localized investigations have started to enrich our knowledge about smart city discourse and
practices, but remain restricted since they hardly endorse a comparative perspective in themselves,
with very few exceptions such as Cowley et al. (2017). Probing in-depth into smart cities, they go
beyond rapid appraisal approaches to smart city comparisons with a very limited empirical
grounding and scope of analytical questions (Angelidou 2017, Anthopoulos 2017) or quantitatively
oriented large-scale statistical comparisons of city profiles (e.g., Giffinger et al. 2007, Dall’O’ et al.
2017; see for a critical discussion of different approaches: Giffinger/HaindImaier 2010). However,
they are constrained by the difference of perspectives on mostly single cities, although they are
partly linked with the examination of higher level discourses and policies. Sometimes, the empirical
case is strongly subsumed to a wider theoretical claim. In addition to these limitations, a significant
lack in this type of research is policy-making. While there are some informations to be found on
how smart city policies are enacted, and by whom, and sometimes with considerable detail (Crivello
2015, Coletta et al. 2017), the overall focus is on the content of the policies, and their critical
evaluation, and not so much on their relation with politics or politics as such.

Certainly, there is still much to be learned from more contextualized research, especially when it is
organized in a comparative manner. We thus take on the twofold challenge Coletta et al. (2017)
identify for smart city research: first, to consider evolving smart city landscapes across entire city-
regions, the interrelationships between smart city initiatives, the role of political and administrative
geographies, and the formation and work of smart city initiatives; second, to compare general
patterns and localized contingencies. Furthermore, Kitchin (2015) emphasizes the need to
investigate the morphings of smart city due to criticism, as Joss et al. (2017) have recently
illustrated with respect to the British smart city standard, and Cowley et al. (2017) in their analysis
of UK smart city policies. Responding to this twofold challenge also reflects wider changes in
recent discussions about urban politics and policies, which throw a sceptical light on over-
generalized, de-contextualized notions of either neoliberalization or network governance. Rather,
governance can take on quite different forms and may be fraught by power asymmetries, and local
actors may resist the hegemonial forces of neoliberalization or buffer the force of international
economic crises (Blanco 2015). Moreover, political processes in a city may be understood as a set
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of complementary, contradictory or fragmented patterns of political interaction rather than a unified
whole that corresponds to only one type of regime or governance arrangement. Thus, temporal
shifts between more hierarchical government-like and less hierarchical governance-like forms of
political interaction may occur in both directions (Arnouts et al. 2012, Blanco 2015).

2. Research questions, theoretical background and methodology

2.1. Research questions

Against this theoretical backdrop, we will answer the following questions by a comparative case
study of Vienna, Berlin, and Barcelona: (1) what is the relevance of the smart city concept and its
articulations by different actors in a city, (2) how are varying interpretations of smart city
concretized in various policies —especially considering the exemplary cases of housing, mobility,
urban gardening and agriculture, and citizens’ participation as a cross-cutting issue. In this way, we
put the concrete meanings of smart city in specific places into the center of our focus. The relevance
of smart city and its articulations will thus be considered with regard to both the public sphere and
the city administration. Specific strategies of urban gardening and agriculture —if existing— will be
regarded in view of their possible relation with smart city. This will allow us to better understand
the delimitation of smart city development in the three case study cities in terms of actors settings
and its rules of decision-making as much as it will enable us to probe into the perception of smart
city by non-technological and non-profit actors. For such actors have often been left out of the
discussions of smart city in the literature and in the making of smart city policies.

Answering our research questions involves to know how the public governance of smart city
development unfolds over time, what its conditions are and which effects in terms of
institutionalizations and conflicts may be identified. These conditions crucially involve power
relations and the interests that are reflected by smart city policies.

Taking the findings of our literature review into consideration, we hypothesize that smart city will
show different relevance, content, and effects depending on local conditions and history. A central
open question that emerges from the discussion of the scholarly literature on the subject concerns
the issue of the hegemonial status of smart city. On the one hand, studies have suggested that smart
city merely or predominantly serves as a marketing tool, or that it is used rather as a label for quite
different policies that represent more of continuity than change, while on the other hand, substantial
shifts in power relations between big ICT corporations, municipalities and citizens have been
argued to take place along the way of becoming a smart city. Usually, it is assumed in this type of
argument that ICT corporations assert a dominant role in this relation and that citizens loose in
power. We reframe this dichotomy by asking whether smart city imaginaries and policies are a tool
for and the expression of a new hegemonial constellation in a city or rather a shift in discourse that
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does not or not yet go along with a shift in the fundamental regime of power in a given city. This
latter case, however, may well entail visible changes in power relations or governance mechanisms,
if a smart city discourse affects institutional discourses and cooperation patterns. Basically, we
argue that smart city is a floating or even empty signifier with the specific functionality that it can
be appropriated by various actors and for different ends. The significance of smart city as a
semantic object that may be appropriated in various ways, we hypothesize, depends more on local
than global conditions. Global arenas —places where the imaginary and the notion of globality are
produced and reproduced— have constructed smart city by merging different discourses reaching
from sustainability and the compact city to the digital city, smart growth, and systems thinking, as
our literature review has shown (see above). Local arenas, together with intermediate arenas such as
the European Union, and the interaction between such levels shape the concrete meanings and
relevance of smart city in a particular context, we hypothesize.

2.2. General theoretical background

Following a method of difference (Odell 2001), we compare Vienna, Berlin and Barcelona in order
to probe into particular national and urban settings where smart city was high on the agenda
(Barcelona), is a top priority (Vienna) or should become such a priority, according to certain actors
and documents (Berlin). We select these cities to allow for investigating the relation between global,
local and intermediate arenas of policy-making by focusing on specific places and to enable us to
produce “dense case studies” (Flyvberg 2006, 238) with “rich ambiguity” (Flyvberg 2006, 237).
Sharing Blanco’s insight about “the explanatory limits of the big narratives and the need to
reconnect them to the empirical analysis of the complexities of local politics and practices” (Blanco
2015, 126), we adopt a combination of a context-sensitive and discursive-institutionalist policy
analysis taking into account actors, power relations (grounded in specific resources), policy
discourse, the rules of the game of policy-making, and socio-economic structures. Although we will
refer to the urban regime perspective that Blanco suggests as an analytical lens for comparative
urban studies in the discussion of some of our results, we rather opt for a finer grained approach,
because we are dealing with a limited policy arena —that of smart city development- rather than
with urban regimes in general, all the while recognizing that smart city policies may have the
characteristics of an overarching urban regime in certain cities.

Our methodology combines two different approaches to policy analysis, which we see as
complementary: the context-sensitive historical-materialist policy analysis (Brand 2013,
Kannankulam/Georgi 2014) and the discursive-institutionalist policy arrangement approach
(Arts/Tatenhove 2004, Arts et al. 2006, Arnouts et al. 2012). Both approaches share the concern
with power in policy analysis, which is integrated with interpretative policy analysis and a close
investigation of institutions. They also converge on the importance of socio-economic structures
and other factors external to a policy domain, while stressing the relative independence of policy
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processes. In fact, the urban regime approach also acknowledges the importance of the socio-
economic context (e.g., Blanco 2015), but takes broader and more complex constellations of policy
arrangements into account than we intend to do in our analysis of smart city policy-making.

With regard to our research questions, the historical-materialist policy analysis and the discursive-
institutionalist policy arrangement approach do not differ so much in how to conceptualize the
policy process, but rather in the degree of complexity of conceptualizations. While the historical-
materialist policy approach offers elaborated concepts for understanding socio-economic structures
(Brand 2013), the policy process is the focus of the policy arrangement approach (Arts/Tatenhove
2004, Arts et al. 2006, Arts/Buizer 2009, Arnouts et al. 2012). While the policy arrangement
approach explicitly recognizes the role of context, its conceptualization can be extended and refined
by applying elements of the historical-materialist perspective in this regard. It has been recognized
by the historical-materialist approach that in order to investigate policies in more detail, the refined
concepts of other types of policy analysis are needed (Brand 2013, Kannankulam/Georgi 2014).
Likewise, proponents of the policy arrangement approach have pointed out the need to closer
theorize the interaction between actor and structure, and to further develop its theoretical,
methodological and empirical aspects in general (Arts et al. 2006). Both have been primarily
developed in and applied to the field of environmental governance, but are not limited to it.

Our central theoretical concept is the policy arrangement. Herewith, we understand the actors and
their coalitions, their power relations (grounded in specific resources), rules of the game, and policy
discourse, i.e., the ordering of a specific policy domain in these terms. Power relations rely on
specific resources. The different resources of actors shape their power in terms of the mobilization,
division and deployment of resources, leading to different degrees of influence on policy outcomes.
We regard power as a complex phenomenon that involves not only the capacities, relationships and
outcomes on the actor level, but also the asymmetric societal distribution of resources and the
positions of autonomy and dependence that go along with it. The rules of the game include both
formal and informal rules about legitimate norms, how issues are to be raised and agendas to be set,
how interests are to be articulated and policies formulated, and how decisions are to be made and
implemented. In this way, rules delineate a policy domain by defining the legitimate actors to be
involved, their interrelations, and the relations to outsiders. As policy discourse we understand the
interpretative schemes of policy actors, which define problems and appropriate solutions, and in
doing so shape actor constellations and their power relations, as well as rules of the game
(Arts/Tatenhove 2004, Arts et al. 2006). This view corresponds to the notion of discourse as
understood by Hajer (1993). The policy arrangement is the temporary stabilization of the content
and organization of a policy domain (Arts et al. 2006), which we understand as being equivalent to
the notion of the policy arena. Because of the mutual interdependence of the components of a policy
arrangement, any change in one of them entails a related change in the others (Arts et al. 2006; see
Figure 1). Figure 1 depicts these relationships.
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Figure 1: A symbolization of the interconnectedness of the components of a policy arrangement (Arts et al. 2006, 99).

The four dimensions of the policy arrangement guide the thick description of our cases. The
analytical sections are structured by the type of material that we focus upon. First, the results of the
media discourse analyses in terms of meanings and thematic networks are presented; second, the
development of smart city in terms of the policy arrangement is described and analyzed. In this
second part, the results of the media analysis play a certain role, but it is mainly based on the hard
facts contained in media reports (events, utterances), together with interview information and
scholarly background literature. In the last section of this report, we conclusively answer our
research questions.

2.3. Methodology
General approach

Our research combines qualitative and quantitative methods that are applied to a range of different
data sources to allow for triangulation and a broader scope of results. To triangulate findings
appears to be especially necessary in a research setting that lacks the possibility of the participant
observation of policy-making processes. Therefore, processes of power dynamics in fora that are
usually closed to outsiders have to be inferred by indirect means. To this aim, we analyzed
interviews that we led with a variety of actors, as well as policy documents and newspaper articles.
While policy documents only were analyzed qualitatively, newspaper discourse was subject to both
qualitative and guantitative analyses that the more extensive material enabled us to do.

Policy documents
Policy documents that outline the understanding of smart city by the executive of the respective city
were coded and codes were further analzyed in order to construct their basic narrative. The

categories of the narratives were gained inductively. Further information such as style of writing,
visual elements and hard facts such as lists of participants in stakeholder workshops were analyzed
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as well and contributed to the interpretation. The approach followed Keller (2010, 2011) in
reconstructing the phenomenon structure of smart city that appears in the documents.

Interviews

Expert interviews (Meuser/Nagel 2009) were led to gather information about the development of
smart city policies, the understandings of these policies by different actors, and their stakes in them,
and how smart city in particular, and urban development in the case study cities in general are
perceived by civil society actors. We attempted to gain access to a rather balanced set of actors in
each of the cities following a pre-defined sampling scheme with some deviations according to local
circumstances. The interviews were semi-structured and questions adapted to the particular role and
expertise of respondents. We thus aimed at about 10 interviews in each city, with a rather balanced
representation of members of the administration including public or public-private enterprises and
agencies of the municipality on the one hand, and civil society actors on the other hand. We put a
focus on housing, mobility, and urban gardening or agriculture for three reasons: first, these are
specifically mentioned or even highlighted in the Viennese smart city strategy, which is the most
extensive and elaborated among the three case study cities; second, we wanted to circumscribe the
type of department or issue area that we selected our respondents from; third, we added urban
agriculture and gardening for we were interested in how those civil society actors perceive urban
development and smart city who are active in an issue area that barely has any relation to smart city
except in the smart city strategy document of Vienna, as far as we know, but that is quite directly
confronted with overall city development policies. Besides, urban agriculture and gardening are the
object of recent EU policy and research initiatives indicating a certain policy relevance of these.

We did not conduct interviews with politicians because we assumed that we gain access to relevant
information on their perception of and interests in smart city through the newspaper text analysis,
and that interviews would not gather significant additional information because this type of actor
usually behaves in a highly strategic way. For a complete list of all interviewees see the Appendix.
All interviews were done face to face and recorded. Interview information is anonymized.

Media texts

Theoretical background

Our analysis of media texts centers on narratives, which we understand as little stories framing the
issue of smart city. We conceive media texts as being composed of two layers: on the one hand, a
media narrative is articulated by the author(s) of an article using references to actors and by other
means, while, on the other hand, any media text that contains the utterances of actors also represents
a specific discourse or different discourses involving these utterances. This second layer of a media
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text allows to discern discourse coalitions that are pressing for certain policies connected to smart
city. For our analysis of the meaning of smart city in relation with a specific city, we analyze both
dimensions of media discourse separately, although they produce effects in combination and can be
distinguished only for analytic reasons. We assume that urban development discourses take on
place-specific meanings and constellations. For this reason, smart city discourses in each of our case
study cities are first analyzed separately and then brought into comparison. This is however done
against the backdrop of the broader international smart city discourse, which has been analyzed in
the literature already. Furthermore, the analysis of the city-specific smart city documents informs
our interpretation of local urban development discourse centered on smart city insofar as we assess
the extent of overlap, the influence of those policy documents on public debate, and contradictions.
Finally, this part of the research was enhanced by collecting and analyzing further newspaper
articles that related to topics of interest in connection with smart city, but that were not captured by
the keyword selection procedure and the pre-defined sample of media types. In that way, blog
entries, special interest outlets and further material were taken into account for the analyses.

Methodology

The purpose of the analysis was, first, to determine how much smart city constructions of respective
policy papers correspond to smart city in newspaper discourse with regard to themes and narratives;
second, which actors are associated with these in newspaper discourse; and third, which discourse
alliances are active. Specifically, we wanted to know whether the city administration or the
government is more important in constructing smart city in newspaper discourse, and what role
industry, city executives (administration and government) and civil society play in relation to each
other. This approach entails to limit attention to one specific urban development label and concept,
i.e., smart city. However, further material such as interviews was used to assess the relevance of
smart city in overall development debates. The extent of smart city as a term and concept in the
newspaper texts also served to estimate how influential smart city is in specific contexts. The media
analysis is described in a specific chapter. Later on, the interview analysis is presented.

Material

Media texts were selected by keyword search using the combination of “smart”, “city”, and the
respective city name. All genres were collected. Thus, the local meanings associated with smart city
concerning specific cities were captured. This included smart city meanings that were articulated
through international conferences on the topic. Such conferences convey a certain meaning attached
to smart city as well, since cities position themselves as internationally relevant through these.
Often, media reports take smart city conferences as an occasion to focus on the specific relation of a
given city to smart city. Further articles relevant to the topic were read to enrich our background
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knowledge. Sometimes, similar articles appear in newspapers. These were usually not reduced to
one of the versions in order to capture the frequency of certain smart city framings.

For Austria and Germany, the wiso database of the Austrian National Library was available, which
includes regional as well as national media. For Spain, newspapers were screened individually
through the respective online search engines, which cover major left- and right-wing national and
regional newspapers (El Pais, La Razon; El Periddico, La Vanguardia). Only newspaper texts in
Spanish were collected. Relevant articles issued in El Pais in Catalan language had also been
published in Spanish. For all three cities, articles between the beginning of 2010 and mid-2017 were
taken into consideration, including two from 2009 for Vienna. Multiple reports on one event were
taken into account, since the frequency of reporting indicates relevance.

Themes and narratives

The analysis followed three steps involving inductive coding. Codes were arranged in more abstract
categories to elucidate the web of meanings through which the imaginary that smart city denotes is
woven. First, the whole article was assigned to a code describing the overall topic and context, and
the key terms associated with smart city were identified. The general attitude of an article towards
smart city was assessed with a five point scale ranging from very negative to very positivel. Second,
actors’ utterances or indirectly quoted positions referring to smart city as a term, notion or explicit
context were coded according to the overall theme of their utterances, if they could be assigned to a
certain narrative or fragment of a narrative. Utterances relating to single technologies were included
as long as they referred to some general concern of smart city and could be assigned to a narrative
or a fragment of it. Relevant opinion articles on smart city (which were rare in Berlin and Vienna,
but more frequent in the Spanish media) were regarded as utterance, too. In addition, actors were
classified into types of institutions. Third, codes of actors’ positions on smart city were grouped into
narratives, which give meaning to the themes smart city is related to. All actors’ utterances on
smart city were coded, including those that do not directly refer to the case study cities, since they
are at least indirectly related to city-specific planning discourses through the overall geographical
reference of the article and the mentioning of the term smart city. The share of utterances not
directly relating to the case study cities was very small. Those rather rare utterances within relevant
articles that did not refer to smart city as term, notion, or context were not included. This step of the

1 The overall message and tone of an article in relation to smart city as a label were assessed, with “very
positive” being assigned to articles that are near to or identical with lobbying, characterized by the total lack of critical,
sceptical or questioning sections or voices, and by an enthusiastic tone —while “very negative” was attributed to articles
that fully reject the concept of smart city or are overall mostly critical (regardless of how smart city is understood). The
values “positive” and “negative” were assigned to articles that in general imply a positive or negative image of smart
city, while the value “neutral” characterizes articles that either do not evaluate the subject in any visible way or have a
balanced way of reporting by confronting pro and con voices. Articles that are neutral in their style of reporting, but
only contain positive to very positive voices were classified as “positive” as well, unless they include a visible
identification of the author(s) with these voices, which justified a classification as being “very positive”.
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analysis was oriented by a sociology of knowledge approach following Keller (2010, 2011)%. By
analyzing how an actor (as represented in a newspaper article) constructs the problem to which
smart city responds, the meaning of this label was located within specific narratives. These were
carved out by generalizing from the discourse fragments of utterances or indirectly quoted actors’
positions referred in the single texts. It shall be noted that actors (as being represented in newspaper
articles) may draw on different narratives, and that they may voice positions with regard to varying
topics. However, actors usually can be assigned to one dominant narrative. The structure of smart
city as a phenomenon (Keller 2010, 2011) was conceived of as being composed of a cause and
nature of a problem, responsibility, solution, obstacles, and the identification of self and others.

Thematic co-occurrence networks

After these three steps of the media analysis, thematic co-occurrence networks were constructed on
the basis of the results in order to elucidate the institutional power of certain positions on smart city.
This was done with some inspiration drawn from Suitner (2015) by using Gephi 0.9.0. Actors were
defined as nodes, while edges symbolized utterances of actors that belong to the same theme.
Eigenvector centrality was calculated to quantify the importance of a node in the network. The size
of a node in the thematic network diagrams (see below) shows the degree of its centrality and
indicates the extent to which a node connects different themes. Therefore, the largest nodes can be
regarded as opinion leaders in city-specific smart city newspaper discourses, which interweave
different themes. It can be assumed that actors figure as opinion leaders even more so if they are
also frequently quoted. This variable was checked independently of the Gephi visualizations to
avoid an information overload of the graphs. The modularity class calculated by Gephi 0.9.0 was
used to identify sub-networks of actors. These sub-networks gather actors who are more densely
linked to each other than to actors outside of their group defined by a predominant theme or set of
themes. The thematic co-occurrence networks and sub-networks were further analyzed with regard
to the type of institution to which actors belong, and how actors frame the theme or themes that they
address. Likewise, the overall structure of the thematic co-occurrence network of a city was
investigated in order to detect discursive structures.

Word frequencies

Moreover, the most frequent words appearing in those paragraphs that contain the term smart city or
are most closely linked to how a text conceives of it were counted and depicted in word clouds®.
Image captions were excluded from word counts. This method allows to give an additional type of

2 The number of articles analyzed as such is lower than those with utterances.

3 For the material from Berlin and Vienna, https://www.wortwolken.com/ was used, for Barcelona,
https://www.nubedepalabras.es/

30



information on dominant meanings associated with smart city, although its results must be
interpreted with a grain of salt due to language differences and loss of context.

Only substantives including names (excluding prenames of persons) as well as adjectives were
accepted. All verbs, particles (including adverbs and prepositions) and numerals were excluded, as
were “smart”, “city” (in English, German and Spanish), and the respective names of the cities under
investigation. Although necessary for the sake of readability and a systematic sample definition, this
selection rule entails a loss of interesting information such as the very high frequency of the Spanish
particle “mas”, which indicates superlatives, and was counted 506 times, and thus nearly as much as
“Barcelona” (725 times). The Spanish “urbano” (meaning “urban”) and the German *“stédtisch”
were excluded, while the German “urban” was retained due to a more narrow and specific meaning
in comparison with “stadtisch”, which would also translate into the English “urban”, though.
Likewise, the Spanish “municipal” was excluded, while “Urbano” with a capital letter was retained
—it almost always appears as part of the denomination of a specific city council in Barcelona.
Plurals were merged with singulars into the most common form. Different cases, comparative forms,
and ways of writing were unified, although this again reduces interesting information such as the
higher frequency of the comparative and superlative of “good” in the Spanish articles in comparison
with the simple form of the adjective. Genders were standardized to the male form, since this was
the gender expressed in the overwhelming number of cases —testifying to the patriarchal language
the media use in general. Sometimes, words that can either be verbs or adjectives were included (as
adjectives), when their predominant use is as an adjective (e.g. the German “vernetzt”). Equally
rarely, words that can be particles or adjectives, or particles or nouns, were either included or
excluded depending on their meaning. Thus, the German word for “simple” was excluded, for
example, as was the German word “rund”, which can either be understood as “approximately” or
“round”. The Spanish “forma” was not counted since it almost always refers to the verb or adverb.
The Spanish “Nueva” was not merged with other forms of “nuevo”, because it almost always was
part of the city name “Nueva York”. “Medio” is in rare cases part of “medio ambiente”, which
usually is written as a single word. The Spanish “embargo” was not included, since it is almost
always part of the expression “sin embargo”. In these and similar cases, the original texts were
checked if necessary to identify the predominant meaning. In rare cases, a word can be both an
adjective and a substantive, like the Spanish “mavil”, which might mean “mobile phone” or “to be
mobile”, or denote an adjective or a noun, like the Spanish “Gran”, which —with a capital letter—
almost always refers to the street name “Gran Via”, and thus was counted as a word separate from
“gran”. The Spanish comparative “mayor” was merged with “grande”, which means “big”, although
in a very few cases, it has a different meaning such as “prime”. Word count was cut off at a share of
about 10% of the numer of articles of the respective city, i.e. five for Berlin and 19 for Vienna as
well as for Barcelona. After this initial definition of the word list, deviating forms (genders, cases,
plurals or singulars etc.) were summed. Sums of word forms that only appeared below the above
mentioned thresholds were not calculated and the initial word list therefore remained fixed. It can
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be expected that hardly any word would have passed the threshold otherwise. Composite words
including one of the words above the threshold were disregarded. Words with similar meanings
were kept separate except “Arbeiten” and “Arbeit”, which both mean “work”.

3. Media analysis results
3.1. General remarks

Newspaper coverage of smart city is much more extensive in the case of Barcelona (N=194) and
Vienna (N=198) than in Berlin (N=49), which is reflected in the sample sizes. In Spain and Austria,
national newspapers report regularly about smart city either in general, with regard to other national
cities, or concerning the case study city. In Berlin, however, newspaper interest is very limited and
concentrated on one of the regional media outlets. Very few articles in the samples did not contain
utterances. These were subtracted from the sample with regard to the respective steps in the analysis
of narratives, but included for gaining further insights. In the following, the structure and
development of discourse are analyzed for each city separately, including the overall attitude of
articles and their distribution across newspapers, the basic structure of words associated with smart
city in the respective cities, the thematic development of discourse over time, basic narratives, the
distribution of utterances acros actors and types of organizations, and the thematic co-occurrences
with regard to actors, as well as the narratives they refer to in their utterances.

3.2. Berlin
News outlets and attitudes

Most of the articles on smart city appeared in Der Tagesspiegel founded in 1945, which has a rather
liberal orientation, being read mainly in the Western parts of the city®. Overall, the texts of the
sample are mainly very positive including some lobbying articles (20)°, or positive (14). The latter
category sometimes contains texts expressing a slight criticism, for instance when these are briefly
mentioning concerns or sceptical remarks, but only if done in a peripheral manner. Sometimes,
irony is present in positively oriented articles, then marking a distance to the topic. A smaller group
of articles is neutral, balanced or treats the topic in a purely marginal way (10). However, texts that
treat smart city focused and more extensively in a rather balanced way are actually non-existent.
Only two articles come close to this standard. A clear minority expresses a negative attitude (4) and
one text is very critical —it is possibly no coincidence that this text is a letter to the editor, and very
short. No tendency of attitudes related to newspaper or year of publication is evident.

4 https://de.wikipedia.org/wiki/Der_Tagesspiegel [9.10.2017]
5 figures in brackets indicated numbers
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Word associations

The following Diagram 1 shows the word associations in the newspaper texts on smart city
connected to Berlin. The highest share of all types of words is linked to the language of political
legitimization (red color). These are words partly typical for the language of advertisement such as
“new”, “intelligent”, “good” or “big” and “large”, while “future” is characteristic for political
rhethorics, as is the expression that “examples” are set or indicated. Equally important are
expressions often to be found in more abstract political speech, but also in project management and
news reporting such as “development” or “year”. A very frequent word is the name of the former
economy senator Cornelia Yzer (CDU), followed by former urban planning senator Michael Mller
(SPD), who later in our sampling period became mayor. Economic actors and terms are also very
visible, together with the place names “Europe” and “Barcelona”, as well as the words “energy” and
“people”. Mobility and housing are only weakly represented or absent. Besides party labels,

political concerns are hardly visible, and social issues are practically missing.
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Diagram 1: Word associations for the German newspaper texts on Berlin and smart city (see explanations in the
methodology section). Black: abstract language in technical, political and project terms, including names of planners,
experts, politicians; red: political legitimation language; deep blue: geographical names and adjectives; pink: social and
political concerns; bright green: environmental and sustainability concerns sensu stricto; light blue: economic terms and
actors; dark green: mobility; orange: energy issues.
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Development of discourse

The discourse on smart city starts between 2011 and 2013 with rather scattered topics, however, the
perspective of technology research dominates the texts. In 2014, technological strategy is becoming
most important, followed by place development in relation with smart city. Texts from 2015, which
counts most articles of the sample period, are dominated by economic growth, closely followed by
two newly appearing topics: governance by technology and energy provision. The years 2016 and
2017 are again characterized by a lower number of articles with scattered topics.

Themes and narratives

“E-mobility” has a specific relevance in the Berlin discourse on smart city in comparison with
Vienna. “Energy provision” is about grids and the energy system in the sense of production and
distribution —while the use of energy is assigned to the themes of housing, mobility etc. Within the
“housing” theme, buildings are put at center stage, although specific aspects are sometimes
foregrounded. Further quite frequent themes are “technology research” and “technology strategy”,
where the former addresses reports on research or issues of how research is best supported, while
technology strategy is mainly about how to develop technology. “Infrastructure” is about energy,
mobility and housing structures in general. “Community” denotes a rather varied range of topics
revolving around democracy, participation, inclusion, local economy and regionalization, or justice.
Housing issues are included here if social concerns are highlighted in this context. The theme of
“governance by technology” lays emphasis on technological means to steer a city and its planning.
A further prominent theme is “economic growth” either related to macro-economic dynamics or
focused on business issues or even more specific concerns such as start up support or locational
policies of international corporations. “Industrial policy”, in contrast, is about smart city as a
component of the promotion of industry. “Place development” labels relevant utterances if these are
about how to brand a certain site before it is developed by starting construction on a site. “Citizens’
autonomy” highlights the power of citizens to make decisions and shape their lives, while
“everyday life” is about the mundane implications of smart city. “Labor market”, “e-government”
and “international trade” are further minor themes in Berlins’ smart city discourse.

These themes are associated with one of five narratives. In the “pro-growth” narrative, technology
or smart city in general are understood as means for the goal of economic growth, while the “pro-
technology” narrative frames technology as an end in itself or a natural process or an unquestioned
requirement (sometimes with reference to business promotion). In the narrative of “opportunity and
challenge”, smart city is seen as providing consumer conveniences, but also threats that have to be
countered, or problems that have to be amended. In the *“social” narrative, smart city shall support
business to the end of creating employment —a topic more important in Berlin than in Vienna. In
one case, smart city is understood merely as a “set phrase”, close to the position rejecting smart city
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in toto that has been identified in several cases in the Viennese discourse (see below). In another
case, the focus is on “ecological standards” in building.

Distribution of utterances

Cornelia Yzer (CDU), the economy senator, is most frequently associated with smart city (12 times),
and almost always supports a pro-technology perspective, relating most often to the topics of
technology strategy, technology research and economic growth. Yzer is closely followed by
Michael Miller (SPD), who was senator for urban development and became mayor in December
2014. His utterances on smart city are much more heterogeneous in their associations with both
topics and perspectives. Most interestingly, Miller has a stronger focus on a pro-growth perspective
related to a considerable concern with employment. This issue is rather marginal in Yzer’s
utterances, and mostly appears in her case when she answers a corresponding question. From the 46
persons that are mentioned as authors of smart city utterances in the texts, only three appear more
than once. Authors mainly consist of researchers from universities and non-university research
institutions (11) and economic actors, including corporation managers, small business
representatives, or members of economic interest groups (17). Five are from agencies of the Berlin
city executive, and five are senators, including the current mayor, who formerly was a senator, too.
NGO officials or members of citizens’ initiatives are not present.

Thematic co-occurrences

This basic structure of the thematic co-occurrence network shows a strong concentration of the
smart city newspaper discourse on two party officials responsible for economic and urban
development issues. The economy senator Cornelia Yzer is focused on a narrow technological
perspective within which a legitimation of technological change is not necessary, while the urban
development senator and current mayor Michael Miller repeatedly justifies smart city with
reference to the creation of employment. The difference between these two perspectives is rather
one of degree than of substance. The overwhelming connection of these two crucial actors with a
range of economic and scientific actors testifies to the decisive constellation of interests that is
articulated by reference to smart city in Berlin. Thus, further high centrality values characterize a
set of actors consisting of Stefan Franzke (director of Berlin Partner), followed by finance senator
Ulrich NuBbaum, Roland Sillmann from Wista, a firm managing the technology park in Adlershof,
Peter-André Alt (president of FU Berlin), Jochen Briickmann representing an economic interest
group as Head of Department Infrastructure and Urban Development in the Commerce Chamber
Berlin, Harald Wolf, who was economy senator before Cornelia Yzer, and Florian Noll, director of
the Bundesverband Deutscher Start Ups.
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To the contrary, social perspectives on smart city are rare in relation with Berlin. They open up the
possibility of deviance, if they are connected with community as a topic. In these cases, digital
technologies are envisaged to support inclusion and the local economy —contrary to the dominant
ideas of global competitiveness and international trade. Likewise, smart city is conceived of as
literally intelligent and innovative approaches to urban problems beyond the application of high
technology in relation with the topic of community. Very rarely, a rather neutral perspective of
opportunity and challenge can be found in our sample. Although deviant perspectives are not
completely absent from the newspaper texts connected to Berlin, they are associated with actors that
occupy isolated positions in the overall actor landscape of urban development in Berlin.

When looking at the thematic co-occurrence network shown in Diagram 2, two further observations
can be made. First, the network is highly structured by several thematic sub-networks, amounting to
a fragmented character (modularity value 0.460). A cluster that combines the themes of economic
growth and technology strategy (purple) is related to both Cornelia Yzer and Michael Mdller. E-
mobility is important in this cluster, too, as is place development, with Tegel being the most
prominent place in this regard. Housing forms a small sub-network (dark grey) with a single
connection to Michael Mdller. Infrastructure characterizes the thematic feature linking a totally
disconnected group of three actors (ocean green), as is the case with community issues (red). Four
actors show no connection to overarching themes at all, expressing utterances related to e-
government, citizens’ autonomy, international trade and everyday life. Second, it shall be noted that
the sub-networks on economic growth and technology strategy as well as on governance by
technology are quite closely integrated —in contrast to the other sub-networks.
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3.3. Vienna

News outlets and attitudes

A broad range of newspapers is covered by the sample —with a much higher diversity than in Berlin.
No clear positions towards smart city per news outlet can be seen except regarding Falter, which is
disproportionally critical, and News and Wirtschaftsblatt, which are more positive than on average.
Reporting starts at different years in the media compared. Some such as Wirtschaftsblatt initiated
coverage of smart city in relation to Vienna in 2010, triggered by the first research projects funded
by the Austrian Climate and Energy Fund, while others entered this topic only later on. The topic
appears to be more attractive to more intellectually demanding media, such as Falter, Der Standard,
Die Presse or Wiener Zeitung, while it is very rarely tackled in the tabloid Kronen Zeitung. National
magazines such as News also rarely feature smart city in Vienna. Reporting becomes more critical
over time, which reflects the lack of knowledge on different perspectives on smart city at the
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beginning and the strategic advantage of those actors promoting smart city in the early period of its
development. A significant share of articles is close to lobbying or lacks any mentioning of counter-
arguments or criticism, but the sample in general is more balanced than in the case of Berlin.
Therefore, public debate on smart city appears to be more informed, nuanced, and diverse than in
Berlin as far as it is reflected in newspapers. Overall, a small minority of articles is very critical or
outright rejects the concept (7), while a somewhat higher number is critical or sceptical (14). Many
more articles (37) are balanced in the positions on smart city in Vienna that they express, or neutral,
or treat the topic as a marginal issue in the overall context of an article. Nearly twice as many
articles have a positive overall attitude to the topic (66), and the majority (74) has a very positive
attitude, sometimes bordering on lobbying or advertisement.

Word associations

The following Diagram 2 shows the word associations in the media texts on smart city connected to
Vienna. Similar to Berlin, the highest share of all types of words is linked to the language of
political legitimization (red color). These words are “new”, “intelligent”, “good” or “big” and
“large”, as well as “future” and “example” as in Berlin. Equally important are expressions often to
be found in more abstract political speech and in project management. Except “year”, the concrete
words within this group differ from Berlin, with “percent” and “project” being most important.
Unlike Berlin, names of persons are less visible overall. Economic actors and terms are in general
less prominent, but Siemens is more frequent than in the Berlin newspaper sample. The term
“energy” has a very dominant role in the discourse on Vienna as a smart city, and there is a broader
variety and higher share of words for political subjects such as “people”, “citizens” or “inhabitants”,
together with the notion of “quality of life”, which is not as important in the Berlin discourse.
Mobility, social and political concerns, and housing show a stronger representation than in Berlin.
Party labels are not visible in newspaper discourse (despite the government being a coalition of
SPO and the Greens since 2010). Interestingly, “public” is one of the most frequent terms in the
Vienna media discourse —but is missing in Berlin. A further and striking difference to Berlin is
marked by the high visibility of a flagship project of smart city in Vienna, the “Seestadt Aspern”.
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Diagram 2: Word associations for the German media texts on Vienna and smart city (see explanations in the
methodology section). Black: abstract language in technical, political and project terms, including names of planners,
experts, politicians; red: political legitimation language; deep blue: geographical names and adjectives; pink: social and
political concerns; bright green: environmental and sustainability concerns sensu stricto; light blue: economic terms and
actors; dark green: mobility; orange: energy issues; rusty red: housing issues; political subjects and quality of life: light
green.

Development of discourse

The discourse on smart city in relation with Vienna starts between 2010 and 2012, and is becoming
more extensive in 2013. The range of topics is more diverse than in Berlin right from the beginning
on. Infrastructure and general urban development, mobility and technology research are the most
prominent themes on the level of actors’ utterances. The amount of articles on the topic of smart
city appears to be rather constant over the last years since 2013, and no significant changes in topic
distribution are visible except that community concerns related to democracy, participation and data
security become more important in the last years.
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Themes and narratives

The smart city discourse connected to Vienna is structured by 16 themes. The most important of
these in quantitative terms is “infrastructure and urban development”, which groups all general
utterances on city development in Vienna with regard to overall visions, perspectives, rationalities,
principles, dimensions, and the interrelations between the different aspects. From this theme, more
specific ones can be distinguished, which mostly are similar to those identified regarding Berlin
(see above). However, some have specific leanings or tendencies. Thus, “mobility”, which deals
with all issues related to mobility, is often focused on walking, bike use and public transport in
Vienna, while e-mobility has a rather marginal position within this theme. “Energy provision” is
about grids and the energy system in the sense of production and distribution —while the use of
energy is assigned to the theme of housing, mobility etc. Within the “housing” theme, buildings are
put at center stage. Unlike Berlin, energy use, aesthetics or construction materials are often referred
to in relation to housing in the Viennese smart city discourse. Further quite frequent themes —but
less prominent than in Berlin— are “technology research” and “technology strategy”. Like in Berlin,
“community” denotes a range of various topics revolving around democracy, participation,
inclusion, local economy and regionalization or justice. Housing issues are included here if social
concerns are highlighted in this context. The theme of “governance by technology” lays emphasis
on technological means to steer a city and its planning, as has been explained already for the case of
Berlin. But in Vienna, it also includes utterances related to modeling or simulation tools.
“Economic growth” is less prominent than in Berlin, as is “industrial policy”. “Public relations”
contains all utterances connected to the international recognition of Vienna as a smart city and was
not identified in a similar way in Berlin. “Citizen data use” deals with utterances focusing on the
use of data by citizens, for instance by smart phone applications, which is also unique for Vienna.
“Place development”, however, can be identified as a category in Berlin as well, but is more
important in the Viennese discourse. Minor themes are “funding”, “administrative cooperation”,
and “education”, which have not been found relevant enough in Berlin to justify separate categories.

These themes are associated to varying degrees with one of seven narratives. The central narrative
of smart city in Vienna can be called the “sustainability” narrative. Technology here (only) appears
as one among several elements of solutions for a diverse range of problems that are understood as
being interconnected. The normative focus of this narrative is on quality of life and ecological
soundness. Sometimes, participation is addressed. Smart city is then conceived as a planning tool or
framework and as a guiding vision for an integrated form of urban development, which sometimes
is called systemic or holistic. Technology is addressed quite selectively. Some technologies are
seen more critically and a significant role is played by low technology or non-technological means.
Although ecological concerns have a dominant role in this narrative, it includes social, economic,
and political issues as well. Therefore, themes that are not directly related to ecological issues are
also assigned to this narrative if the other criteria apply. The “sustainability” narrative can be
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distinguished from the narrative of “ecological modernization”, which is primarily or solely about
environmental or climate policy and emphasizes technology. A third narrative has consumer
conveniences as its main concern, which is sometimes accompanied by the threat of data insecurity
or similar problems. It is thus called the narrative of “opportunity and challenges”. This narrative is
relevant in different contexts, for instance when opportunities for political cooperation created by
smart city are put in contrast with the threat of non-cooperation; or when transport business assesses
smart city policies in neutral terms but is demanding that foreseeable problems must be amended.

A *“social” narrative regards smart city primarily as a means to generate employment through
business opportunities. Thus, technology is a means to support business which is a means to support
employment. Equally rare cases are the “pro-growth” and the “pro-technology” narrative. In the
“pro-growth” narrative, the focus of an utterance related to smart city is on technology for the
purpose of economic growth and competitiveness. Growth and competitiveness are the primary goal.
Technologies supported by smart city policies are the means to this end. Seldom, technology does
not appear at all in this framing of smart city. It is pro-business in general, while other aspects are
not addressed. The “pro-technology” narrative conceives of technology as an end in itself or a
natural process or an unquestioned requirement —sometimes with reference to business promotion or
consumer convenience, seldom with regard to climate change mitigation. This narrative partly
includes utterances that are focused on merely technological issues. The primary characteristics of
the “pro-technology” narrative is the lack of justification of the technology focus. It may thus be
regarded as a variant of one of the former narratives.

The narrative of “rejection” is not a separate narrative in the proper sense, but appears sometimes as
a total or nearly total refutation of smart city, the label, the concept —or both.

Distribution of utterances

With regard to frequency of utterances, planning director Thomas Madreiter (MA18) stands out
with the highest number (17). He is followed by Wolfgang Hesoun (8), director of Siemens AG
Osterreich. Both cover a rather broad range of topics connected to different narratives, but the
utterances of Madreiter are much more homogeneous than those of Hesoun. While the former
mainly speaks on infrastructure and urban planning issues connected to a “sustainability” narrative,
the latter has a tendency towards issues of growth and governance by technology linked to
narratives of “ecological modernization” and *“economic growth”, though sustainability dimensions
are not absent. Politicians are frequently mentioned actors, especially mayor Michael Haupl (7) and
vice mayor and economy councilor Renate Brauner (7), followed by housing councilor Michael
Ludwig (6) —all three from the SPO. Interestingly, the vice mayor of the Green party, Maria
Vassilakou (4), is mentioned less often. While Haupl and Brauner connect to many different topics
alluding to different narratives, Ludwig quite consistently focuses on social concerns connected to a
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“sustainability” narrative, corresponding to his responsibility for housing. The institutional
distribution is skewed towards city administration (44) and business (40), if the number of
utterances per type of actor is counted. This pattern becomes even more pronounced if utterances
from members of Wien Holding are included (17). Politicians with offices in city government
follow with a much lower frequency of utterances (26). In comparison, scholars are well
represented (26), as are non-academic research actors (18), while utterances by architects (6) and
independent experts are rare (5). Interest groups (9) and media (9) are weakly represented, as are
NGOs (3). National funding agencies (4) and ministries (4) are likewise rare. The rest consists of
other politicians (4) and a museum director (1). One may resume that the actor constellation as it
appears in newspaper discourse is an alliance between administration and business, with some
influence of scientific experts and politicans. While administration and politicians have a clear
focus on a “sustainability” narrative, business narrates smart city in Vienna in different ways, but a
“pro-growth” and “ecological modernization” perspective are prevalent in this regard, although
“sustainability” is not absent. Among interest groups (Labor Chamber), media and scholars, some
reject smart city, and also one of the architects is doing so. An “ecological modernization” view on
smart city in Vienna is more prevalent among Wien Holding members and research institutions,
while sustainability perspectives are better represented among scholars.

Thematic co-occurrences

In comparison with Berlin, the thematic co-occurrence network is remarkable because of the high
number of nodes, density of clusters, and the rather large group of central nodes in the network.
Although several actors reach high centrality values, the overall network is however clearly
dominated by planning director Thomas Madreiter. Further central nodes are occupied by three
further members of the administration, Ina Homeier (MA18), Gabriele Payr (Director, Wiener
Stadtwerke), and Martin Krajcsir (Director, Wiener Stadtwerke), as well as by vice mayor Maria
Vassilakou and university professor Boyd Cohen, who reached prominence in Viennese media
discourse because he ranked the city high in several of his evaluations of smart cities. Mayor
Michael Hé&upl, the economy councilor and vice mayor Renate Brauner, as well as Wolfgang
Hesoun (Director, Siemens AG Osterreich) also have high degrees of network centrality. The
overall thematic co-occurrence network thus is dominated by the planning director, who is closely
embedded in a sub-network of administrative officials, top city politicians, an important industrial
company and an actor with a considerable relevance for the international city branding of Vienna
(Boyd Cohen). These actors connect smart city to a broad variety of themes, which are in
themselves very dominant within the overall network.

When looking at the thematic co-occurence network shown in Diagram 4, three further observations
can be made. First, the network is highly structured (modularity value 0.422) by several thematic
sub-networks. The most important two in terms of numbers of actors (and density) are a cluster
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centered around infrastructure (purple), where community issues also play a certain role, and a
mobility cluster (light blue). A third cluster with a mixed set of themes, that are frequently linked
with each other (green) is important, too, combining economic growth, technology strategy,
governance by technology, and energy. Further clusters are grouped around the themes of housing
and place development (orange) and citizen data use (olive green). Of these sub-networks, the
infrastructure cluster contains the most important nodes except Wolfgang Hesoun and Renate
Brauner, who together are part of the cluster centered around economic growth. While Thomas
Madreiter is often quoted with long sections on general urban planning and development visions,
principles, rationalities, and perspectives, Haupl and Brauner rather act in support of a diverse range
of themes and related actors in the context of smart city. Typically, they are quoted only briefly
with regard to smart city. In a similar way, Wolfgang Hesoun (Siemens AG Osterreich), Brigitte
Bach (AIT), Theresia Vogel (Austrian Climate and Energy Fund) and Andreas Trisko (Head of
MAU18) have a rather high number of utterances, but lack a narrow thematic focus, which testifies to
their connecting function in media disourse on smart city. Second, besides the infrastructure cluster,
the mobility sub-network has the highest degree of integration as node size is showing. Third, the
theme of citizen data use is totally disconnected from the main network, while the cluster revolving
around housing and place development issues —which is shaped by architects and related experts as
well as officials of Seestadt Aspern development- is weakly integrated with the other sub-networks.
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Diagram 4: Weighted thematic co-occurrence network with modularity classes in different colours. Eigenvector
centrality shown by node size. Edges denote utterances within the same theme by actors, with edge thickness indicating
closeness of actors. Graph calculated by Gephi 0.9.0 using the Yifan Hu and Fruchterman Reingold algorithms.

3.4. Barcelona
News outlets and attitudes

The newspaper discourse concerning smart city as related to Barcelona is more critical than in
Berlin or Vienna. Only a rather small number of articles (21) is very positive, although many
articles are moderately positive on the subject (67). However, even more are neutral, either because
they are balanced in the perspectives they express on smart city or distanced, or treat the topic as a
marginal issue in the overall context of an article (73). A considerable minority, though, has a
negative attitude (25) and some (7) are outright negative towards smart city in relation with
Barcelona. Concerning the distribution of attitudes across newspapers, no clear associations are
visible except that the most critical articles, and the largest share of negative texts, are to be found
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in El Pais and El Periddico, while La Razon is missing in these groups. La Razon is, however, also
missing in the group of very positive articles, while most of its reports have a rather neutral attitude.

Word associations

The following Diagram 5 gives an impression of the predominant associations of meanings with
smart city in Barcelona as they appear in newspaper texts. Interestingly, the same pattern as in
Berlin and Vienna is visible with regard to those words that are most frequent: “intelligent” and
“new”, together with some rarer words of this group. But besides, a few striking differences to
Vienna are visible, which indicates a certain similarity of the Barcelona discourse on smart city to
Berlin. In contrast to Vienna, words related to the economy (light blue) are much more frequent,
including the words “Expo”, “World” and “Congress” that mostly appear together to denote the
respective prominent event of the Smart City Expo & World Congress, while those associated with
place development are not important. Some expressions in abstract speech are very visible, above
all “technology” and “technological” as well as *“service” and “project”. Within this group, the
words “municipality” and “mayor” are also very frequent. Unlike Vienna, housing, mobility, and
ecological issues hardly play a role in the Barcelona discourse. And the relative lack of the terms
relating to energy issues is an evident difference to both Berlin and Vienna. Political subjects are
clearly marked by the Spanish terms for “citizens” and “persons”, and “public” is quite relevant.
While “Barcelona” is a quite frequent word in the Berlin discourse, in Barcelona itself, hardly any
place names are important, but the adjective “international” is visible.
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Diagram 5: Word associations for the Spanish media texts on Barcelona and smart city (see explanations in the
methodology section). Black: abstract language in technical, political and project terms, including names of planners,
experts, politicians; red: political legitimation language; deep blue: geographical names and adjectives; pink: social and
political concerns; bright green: environmental and sustainability concerns sensu stricto; light blue: economic terms and
actors; dark green: mobility; orange: energy issues; rusty red: housing issues; political subjects and quality of life: light
green.

Development of discourse

The discourse around smart city in relation with Barcelona perhaps begins before 2011, although
the analysis starts in this year, when ex-mayor Xavier Trias came into office and declared smart city
as his prime political perspective for the city. While the number of relevant articles is rather low in
2011, it increases considerably in the following year and remains rather constant afterwards until
2016, when the new (and current) government led by Ada Colau changed its relation towards smart
city policies. The range of topics is rather broad. Except the topic of “community”, which gains
strength in 2015 related to increasing criticism of smart city, no clear trend in topics is visible on the
level of actors’ utterances.
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Themes and narratives

Overall, the discourse on smart city and Barcelona addresses 12 themes, which is a lower number
than in Vienna, but the same as in Berlin. Cearly, the theme of economic growth has a dominant
function, followed by “governance by technology” and “community”, that each reach about half the
frequency of “economic growth”. These themes are mostly defined as in the Berlin and Vienna
cases. “Economic growth” groups different approaches to the topic of economic growth (e.g., as
creator of jobs), including issues of (city) competition, while “governance by technology” is about
the more or less automated and integrated control of flows and processes in a city (often through
sensors). This latter theme often relates smart city to “digitized” public services, either in the form
of e-government or as information platforms integrating different data often collected through
sensors for city governance (e.g., automated traffic regulation). In contrast, “community” groups all
issues primarily associated with social relations, which in Barcelona cover a broad range including
social cohesion, solidarity, democracy, the vividness of public life, ethical issues, citizens’ control
and participation as well as —in very rare cases— a certain notion of “urbanism” and the idea and
demand of “technological sovereignty”. The themes of mobility, infrastructure and technology
strategy are less relevant than in Vienna. As in the other two cities, “infrastructure” contains all
topics combining different sectors such as, e.g., housing, energy, transport, public services in
general (without specification), except “governance by technology”. “Infrastructure” also includes
walking, thermal insulation, and further common topics of sustainability policies. In very rare cases,
only utterances related to the internet are subsumed under this theme. Utterances assigned to
“technology strategy” refer to, e.g., the creation of the Smart City Campus, or concern the relation
of public bodies and private business in developing technology, which is of special relevance in
Barcelona with regard to smart city. Further themes, which are of quite marginal importance, are
recycling, production (only referring to FabLabs), formation and food. A somewhat higher, but also
quite peripheral importance has the theme of urban renewal, which is denoting all action against
urban deterioration and territorial marginalization or social inequality insofar as it is linked to the
built environment or city structure. Likewise, all actions remodeling existing areas and places in
architectural terms (e.g., the Gloriés) are including, as well as buildings renewal (e.g., at Eix Verd).

These themes are part of certain narratives or related to fragments of these. They are in part similar
as in Berlin and Vienna, but not completely identical, and the shares of similar narratives are
strikingly different. Due to the comparatively little relevance of ecological issues in Barcelona, the
narrative of smart city in terms of ecological modernization or sustainability are not as frequent as
in Vienna. “Ecological modernization” here denotes a strong focus on economic growth and
technology with regard to the solution of environmental problems —neglecting low- or non-
technological means and social aspects, while “sustainability” is defined as the equal consideration
of social and environmental aspects, where governance criteria may also play a role. The narrative
of sustainability is concerned with societal development in more general terms than in the
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“ecological modernization” narrative, or the “pro-technology” one, for that matter. It does not relate
exclusively to technology, but may also refer to non-technological means such as walking.

In contrast to the environmental narratives, those that put economic and consumer interests at their
center are dominant in Barcelona: “pro-growth” and the rather unspecified “opportunity and
challenge” narrative. The “pro-growth” narrative is basically pro-business. Here, technology is not
the prime focus or ultimate goal, but rather economic growth (with technology as its means).
Moreover or alternatively, international recognition as a strong urban economy or business location
and competitiveness may be in the center of utterances within this narrative. Further side effects or
benefits of growth in relation to smart city may be mentioned, such as citizens’ benefit —according
to the idea of so called win-win, with business being however the prime concern. The narrative of
“opportunity and challenge” is somewhat similar, but deviates from pro-growth insofar as it is a
very general narrative constructing smart city on the one hand in terms of possible conveniences
(including cost reductions) and —at the same time— in terms of challenges, problems, tedious
requirements, necessary efforts, or trade offs, that have to be dealt with, including concerns of data
security or large investments. It characteristically includes all utterances with a (sole) focus on
consumer convenience (such as energy bill reduction). Its main feature is its very narrow focus.

The “pro-technology” narrative is similarly defined as in Berlin and Vienna: it includes all positions
which do not legimitize technological solutions with needs, but focus on technology exclusively.
Sometimes, superficial justifications are provided, which usually are efficiency and convenience.
This narrative is business friendly, but its themes rather revolve around technology, not growth in
itself. Consumer convenience may also be important here, including a technocratic steering of city
infrastructures such as for tourism. The “good governance” narrative constructs technology as
progress insofar as it benefits citizens —even if to the detriment of corporations; if data privacy vis-
a-vis corporations is secured; and commercial goals are not in the center of city policies. The “good
governance” narrative is similar to the one on sustainability, but differs by its focus on politics.

A distinctive feature of the discourse on smart city with regard to Barcelona is the “social equality
and democracy” narrative, which centers on equality of opportunities, and with regard to access to
the basic necessities of life. Social inclusion, empowerment, and democracy are its prime concerns,
which are understood to create equal opportunities to determine urban development against top-
down policies and commercialization or privatization. This narrative also may include an idea of
cosmopolitanism, e.g., when democracy is understood as being related to the reality of social
diversity in Barcelona. The narrative partly includes utterances focused on technology as long as
these are framed by the concerns mentioned above as in the case of a decision-making tool sold by
ChangeTomorrow, which shall facilitate participatory budgets. The main characteristic of this
narrative, however, is that technology is not at its center. This feature also distinguishes it from the
narrative of good governance. The “social equality and democracy” narrative may include a concern
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for jobs, but goes beyond this issue, which is —to the contrary— the sole issue of the *“social”
narrative. In the latter case, smart city is constructed exclusively following the reasoning that
without technology, there is no growth, and without growth there are no jobs, implying that without
jobs, well-being is impossible. While these narratives provide more or less room to position oneself
quite differently with regard to smart city, all positions rejecting smart city or those that are very
critical of the concept and the policy are subsumed under a separate narrative of rejection. Finally, a
marginal and very fragmentary type of reasoning is called “no subsidies”. The overall narrative of
which it is part could not be detected in the respective utterances. The position argues that business
shall pay for infrastructures related to smart city or that existing measures and areas are sufficient.

Distribution of utterances

The central actors in terms of number of utterances are Xavier Trias and Antoni Vives of the former
CiU government that terminated in 2015 and was followed by mayor Ada Colau from Barcelona en
Comu. Trias (16 utterances) was mayor, and Vives (9) held the position of vice mayor and head of
the new department of Habitat Urbano. All the other actors do not come even close to these
numbers, including members of the new government. Vice mayor Geraldo Pisarello, e.g., is counted
with three utterances on the topic of smart city in Barcelona. While Trias is almost exclusively
speaking about smart city in Barcelona in terms of economic growth, Vives covers a broader range
of themes. In terms of types of actors, officials of municipal and provincial bodies as well as
politicians are by far leading the number of utterances (57), with politicians from the municipality
of Barcelona accounting for the largest share of these. Private business (39) comes second, while
experts or scholars of various sorts (17), state affiliated enterprises (16), and media actors (12) are
important, too. Interest groups (6) are only of minor relevance in terms of numbers of utterances.
Officials of public bodies and politicians are relating smart city predominently to economic growth,
technology strategy, and governance by technology. But other themes are present as well. Thus,
members of the new government speak about smart city mainly in terms of community. Within the
group of business actors, governance by technology is the leading theme, because most products
developed or sold with regard to smart city in Barcelona are relating to respective applications and
systems. While economic growth is also a strong theme in this group, community, mobility and
energy are relevant in this regard as well. Narratives are varied, too. The other actor groups do not
show any specific focus with regard to themes or narratives.

Thematic co-occurrences

The Barcelona network of themes is less fragmented than in Vienna (modularity value 0.379), and
the number of central nodes is much smaller. Clearly, Antoni Vives, the former vice mayor and
head of the Habitat Urbano department is the central node in the overall network. This is due to the
fact that he covers the broadest range of the most important themes connected to smart city, and
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rather evenly so, whereas former mayor Xavier Trias, who is clearly leading in total number of
utterances, has a very narrow focus on economic growth, impeding to interweave other aspects of
smart city, which are or were important in Barcelona, too. Between Vives and Trias, a set of actors
with very high centrality values consists of Josep-Ramon Ferrer Escoda (director, area de Estrategia
TIC del Instituto Municipal de Informatica IMI, and Director of Smart City), Ramén Roca
(president, FIRA), Jordi Marin (director, Administraciones Publicas y Sanidad of Indra in
Catalonia). This core group that combines top politicians and business actors, together with an
administration official in charge of a technologically conceived smart city perspective, is followed
by a set of actors including the current mayor Ada Caloau and vice mayor Gerardo Pisarello,
together with the critical scholar Joan Subirats (professor for political science, UAB), Merce
Conesa (mayor, Sant Cugat del Vallés) and Ugo Valenti (director, FIRA). Although this second
group is relating smart city to economic growth as well, they include a focus on community issues,
which makes them somewhat oppositional to the first one. Unlike Vienna, business actors
themselves do not play a role as opinion leaders, but business interests are much more articulated
through smart city by top politicians. However, this constellation has changed with the new
government of Ada Colau (see below).

The cluster centered on economic growth (purple) occupies the dominant position and is rather well
connected to two further clusters: the first is centered on governance by technology (light blue); the
second (green) is basically split in two sub-groups (that are not distinguished as modularity classes,
but separated in the Diagram 6 below) revolving around technology strategy on the one hand, and
community on the other. Gemma Galdon Clavell (professor of politics and technologies of security
at the University of Barcelona) is connecting both. A third cluster (grey) is distinguished by the
theme of mobility and almost completely delinked from this broader smart city discourse. Only
Eduard Freixedes, councilor of mobility of the former government, provides a connection. Fourth,
infrastructure issues relating to general urban development concerns are the basis of a separate
cluster (red) linked to the main discourse through Xavier Trias. Completely separated are the
thematic networks on energy (orange), formation (ocean blue), recycling (light grey) as well as food
and production with only one node each. Although the energy theme is not fully marginal regarding
the number of actors and their utterances, it is much less part of the overall smart city discourse than
in Vienna.
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Diagram 6: Weighted thematic co-occurrence network with modularity classes in different colours. Eigenvector
centrality shown by node size. Edges denote utterances within the same theme by actors, with edge thickness indicating
closeness of actors. Graph calculated by Gephi 0.9.0 using the Yifan Hu and Fruchterman Reingold algorithms.

4. Development of smart city: discursive and material change
4.1. General remarks

The following chapters describe and analyze the development of smart city policies in the three
cases that we investigated: Berlin, Vienna, and Barcelona. Rather than structuring the chapters in a
formalized way, we prefer to give a synthetic overview following a chronological order. This
overview is based on expert interviews, media reports and policy documents, supplemented by a
limited amount of participant observation in public smart city-related events in Vienna, Berlin and
in Barcelona, and of activities of one urban agriculture project in Barcelona (CanMasDeu®). Smart
city developments and urban agriculture were studied in Vienna extensively by expert interviews,

6 http://www.canmasdeu.net/ [28.12.2017]

o1



policy document analysis and participant observation during the WWTF-funded research project
“Green Urban Commons”’, in which one of the members of the research team, Andreas Exner,
participated as co-leader. Smart city debates in Barcelona were observed by attending an extended
public conference on democracy and citizen participation entitled “Jornades de Democracia Directa:
Tecnologia i Democracia”, where Francesca Bria, Chief Technology and Digital Innovation Officer
of the Barcelona City Council gave a talk®.

The Appendix provides a full list of all formal interviewees. Information that specifically originates
from expert interviews is indicated in the following text by a number referring to the interviewee.
This number is not identical with the order of interviewees in the Appendix, and no additional
information on the interview sources is given for privacy reasons. The consistent numbering of
interview sources in the main text however allows to assess the overall number of sources and their
distribution with regard to topics in the text. Media reports are not cited in the bibliography, but are
either linked as online sources or quoted by media outlet and date in cases where the source is not
accessible online. In terminological regards, it shall be noted that we understand the term “city
executive” to include both government and administration.

4.2. Berlin

An urban development plan called Berlin Strategy 2030 was published in March 2015 (SUE 2015)
before a finalized smart city framework strategy, although there appear links in perspective to this
strategy. Slightly after the urban development plan, a Smart City Strategy Berlin was published in
2015, 21 of April (SSU 2015). In 2016, the urban development plan was updated due to
extraordinary population growth, according to the document (SSU 2016), as Berlin Strategy 2.0.
Smart city is much less visible as label and discourse in Berlin than in Vienna and Barcelona, and
possibly also had less material impact so far. A specific smart city website is missing to date®.
Information on smart city projects cannot easily be accessed and is thus not evenly and coherently
distributed among different actors. A corresponding website infrastructure and further applications
are planned for the immediate future (interviewee no. 10).

Network governance
Scattered media reports that appeared in 2011, 2012 and 2013 highlighted economic topics

associated with smart city (see media analysis above). In 2013, Economy Senator Cornelia Yzer
(CDU) was featured in a media report describing a so called Smart City Tour that she had organized

7 https://greenurbancommons.wordpress.com/ [28.12.2017]

8 http://ajuntament.barcelona.cat/participaciociutadana/ca/jornades-sobre-democracia-directa,
https://www.youtube.com/watch?v=A07KRLNXhBU [28.12.2017]

9 28.12.2017

52



through the city, presenting research of the Fraunhofer Institute at different locations®. This
illustrates that the idea of smart city had already gained a foothold in certain parts of the city
executive at the time. In the same year, media also reported that Cisco was looking for a new
research center connected with smart city technologies called Cisco Center of Innovation, that
should be installed either in Hamburg or in Berlin. According to the report, Hamburg offered a
substantially more complex and powerful economy than Berlin, which, however, was attractive
because of its role as the seat of government and influential lobbyists. Pilot projects, it was
suggested, benefit not only Cisco, but also the respective city*!,

An economic focus of smart city in Berlin was visible also in an important prelude to the Berlin
smart city policy: the networking efforts among several non-executive actors that in 2013 formed
the Netzwerk Smart Cities (Smart City Berlin Network)*?, including companies, research institutions,
interest groups and associations, for instance the Chamber of Commerce and Industry Berlin (IHK)
and the Chamber of Architects in Berlin (AB 2016a). The Smart City Berlin Network is coordinated
by Berlin Partner (which has also founded it, according to AB 2017, together with the Technologie
Stiftung Berlin), and may be seen as the business part of smart city development (interviewee no.
11). It has been suggested that the main reason for the foundation of this network was the
acquisition of EU funding (AB 2017a). And it may be regarded as an expression of the rather
cooperative business environment of Berlin, where many companies act as consortia rather than in
competition. In this sense, the smart city stategy is a further step in organizing companies into
clusters and bridging clusters (interviewee no. 10). In any case, the Smart City Berlin Network
appears to have been driving the smart city policy development process to a certain extent, which
for instance is expressed by its statement in a brochure issued on 4" of April 2014, where the
network demands a “clear political commitment of the city government to the Smart City Berlin and
the development of the notion of Smart City Berlin to the lifestyle of this city” and a “uniform
governance structure for the project Smart City Berlin, that develops into a real PPP (central contact
person)” (NSC 2014, 8, translation by the author). These two demands illustrate the independent
driving role of the network and tensions in its relation with the city executive. They were linked
with mostly business specific demands in the document. At this time, the Smart City Berlin Network
consisted of business actors, business related research and urban development institutions and a
public utility company: Berliner Wasserbetriebe (a municipally owned enterprise that was re-
municipalized in 2013%%), Berlin TXL The Urban Tech Republic, Berlin Partner, Berlin Tempelhof
Projekt, Bosch, BTO Management Consulting, EMO, EUREF, Fokus, GESI Systeminnovation, IHK
Berlin, innoZ, KPMG, mc-quadrat, McKinsey & Company, SAP, Siemens, Vattenfall, Technical

10 http://www.tagesspiegel.de/wirtschaft/smart-city-berlin-senatorin-yzer-reist-in-die-zukunft/8776540.html [28.12.2017]
11 https://www.welt.de/print/die_welt/hamburg/article122833929/Auf-dem-Weg-zur-vernetzten-Stadt.html [28.12.2017]
12 https://www.berlin-partner.de/en/the-berlin-location/smart-city-berlin/smart-city-berlin-network/ [28.12.2017]

13 http://www.bwb.de/content/languagel1/html/8368.php [29.12.2017]
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University Berlin, Technologiestiftung Berlin. Likewise, Berlin Partner published a smart city
leaflet in April 2014 (BPBT 2014), with similar content, but more in the style of an advertisement.

The political part of the development of the strategy was a separate body in the form of an inter-
ministerial working group on smart city that drafted a first strategy paper for the later smart city
strategy of Berlin, consisting of five administrations led by the Senate Administration for Urban
Development and the Environment over the course of nearly 2,5 years. In fall 2014, expert
workshops were organized in the wake of a first strategy paper on smart city drafted by the inter-
ministerial working group and in view of the further development of the strategy, and interviews
with different stakeholders were conducted. A private company, the VDI/VDE Innovation +
Technik GmbH was commissioned to support the development of the strategy'* (AB 2016b). This
inter-ministerial working group disbanded after the strategy had been finalized. The Senate
Administration for Urban Development and the Environment was at the time responsible for three
important policy documents, namely the smart city framework strategy, the urban development plan
and the urban landscape plan (including urban agriculture), which are linked to each other. Because
of austerity policies, this Senate Administration was very large at the time, which on the one hand
made management more burdensome, but on the other facilitated some coordination tasks related to
smart city since many relevant agendas such as environment, traffic, urban development and
housing were located within the same Senate Administration (interviewee no. 11). In fact, all
strategies such as the one on smart city are subsumed under the urban development plan Berlin
2030, and were developed by almost the same network of actors or in close cooperation with the
actors behind the urban development plan. The strategies allow for different focal points, while
Berlin 2030 ensures coherence (interviewee no. 10). The former Senator for Urban Development
and the Environment, Michael Miller (SPD), became mayor in the middle of the legislation period,
after former mayor Klaus Wowereit had resigned, and was re-elected in 2016.

In 2015, Berlin applied for a large project on smart city together with Bologna and Paris at the EU
funding program Horizon2020 *° , which was possibly one important contribution to the
development of the smart city strategy (AB 2015, cf. interviewee no. 9). Indeed, in an interview
with Economy Senator Cornelia Yzer (CDU), smart city appeared as one urban development label
among many others and is framed as a tool to acquire EU funding!’. This motivation was put in
relation with city competition and again Berlin appeared to be lagging behind Hamburg in this

14 with a contract of more than 100.000 EUR

15 This first Horizon2020 application was not granted, and followed by an application together with Kopenhagen and
Amsterdam, again involving Siemens, in 2017.

16 cf. http://www.tagesspiegel.de/wirtschaft/gemeinsam-mit-paris-und-bologna-berlin-will-eu-wettbewerb-fuer-smart-cities-
gewinnen/11419344.html [28.12.2017]

17 http://www.tagesspiegel.de/wirtschaft/senatorin-cornelia-yzer-berlin-hat-sich-20-jahre-lang-ausgeruht/11718514.html
[28.12.2017]
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view!8, The application was realized by a consortium of companies (including Siemens), the Senate
Department of the Economy and research institutions. At this time, smart city agendas had no clear
place in a specific department of the city administration. For this reason, the Berlin Partner for
Business and Technology'®, which had been founded in 2013%°, was commissioned with smart city
agendas, and smart city was also more closely associated with the Senate Department of the
Economy (interviewee no. 9), the reason of which is not fully clear. In 2015, a debate on the re-
municipalization of the Berlin gas and electricity provision was connected to smart city. After the
re-municipalization of the Berliner Wasserbetriebe (see above) in 2013, the GASAG?! (gas utility
company) and the electricity provision, which was managed by Vattenfall??, were demanded to be
re-municipalized by the SPD, which argued that this is necessary for the development of Berlin
towards a smart city?3. However, re-municipalization failed?*.

In 2016, elections for the municipality took place, which impeded the development of smart city
due to the reorganization of the administration. Smart city turned into a transversal policy issue,
directly located at the Chief Executive Office (Senatskanzlei), working closely together with Berlin
Partner, which increased effectiveness —first, because inter-departmental struggles were reduced
due to the location of smart city agendas on a higher level, second, because legitimacy of this
agenda was strengthened in this way. As mentioned above, this also meant that the coordination of
smart city issues (and beyond: interviewee no. 13) has become more complex, however, and even
more so as only the Economy Senate and the Urban Development Senate dispose of officials with a
clear responsibility for smart city. Actually, only the Economy Senate’s smart city contact person is
clearly visible and easily accessible online. There is no official exclusively responsible for the
overall smart city agenda on the level of the city. To this adds that the organizational culture within
the administration often includes a strong focus on formally defined responsibilities, which impedes
creative synergies at times. Coordination between the Chief Executive Office, and the Economy and
Urban Development Senate Administrations is facilitated by meetings every two weeks, and a
similar process as the Smart City Berlin Network meetings twice a year is envisaged to include more
administration departments in smart city development (interviewees no. 9, 10, 11). Overall, the city
executive of Berlin appears to be less centrally organized than in Vienna (cf. interviewee no. 10), to

18 Handelsblatt (2015): Trommeln fur die deutsche Hauptstadt. 26.2.2015

19 https://www.berlin-partner.de/en/ [28.12.2017]

20 http://www.tagesspiegel.de/wirtschaft/neue-berlin-partner-wirtschaftsfoerderung-fusioniert-mit-
technologiestiftung/8294116.html [28.12.2017]

21 https://de.wikipedia.org/wiki/GASAG#Entwicklung_seit_2007 [29.12.2017]

22 https://de.wikipedia.org/wiki/Vattenfall_(Deutschland)#Standorte [29.12.2017]

23 http://www.tagesspiegel.de/wirtschaft/gasversorger-gasag-berlins-politik-und-petrus-sorgen-fuer-unruhe/11748794.html;

vgl. http://www.tagesspiegel.de/berlin/berlin-streit-um-energienetze-vorerst-beigelegt-senat-will-sich-an-gas-und-stromunternehmen-
beteiligen/11733656.html [29.12.2017]

24 http://www.tagesspiegel.de/berlin/das-energiekonzept-von-berlin-viel-spd-steckt-da-nicht-drin/11739614.html;
http://imww.tagesspiegel.de/berlin/berlin-streit-um-energienetze-vorerst-beigelegt-senat-will-sich-an-gas-und-stromunternehmen-
beteiligen/11733656.html [29.12.2017]
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which probably adds a more dynamic political environment including changing coalitions
contributing to a more fragmented city executive.

According to official information provided in 2016 by the Senate Administration for Urban
Development and the Environment, the Smart City Berlin Network is currently meeting twice a year
and has established six working groups according to the action fields of the smart city strategy.
These working groups are meeting regularly and partly representatives of the Senate
Administrations are participating. According to other informations, the results of the working
groups are usually discussed in plenary and then are transmitted to the Chief Executive Office and
Berlin Partner, which forward them to the various Senate Administrations. Siemens is part of three
of the working groups (mobility, security, infrastructure) (AB 2016a; interviewees no. 9, 10, 11).
Overall, business agents are acting independently from the city executive with regard to smart city
issues in a social environment that is characterized by a large number of diverse actors (interviewee
no. 9). Despite this network governance pattern of smart city development, significant conflicts
between economic and administrative or political actors were not reported, though business rather
wishes politics to act faster (interviewee no. 11). Cisco, which has finally opened its innovation
center in Berlin?, is actively lobbying the city executive with regard to lighthouse projects
concerning digitization, and had signed a memorandum of understanding with the Economy Senate
in 2016, which later had to be withdrawn for procurement law reasons. Cisco is now active within
the Smart City Berlin Network (AB 2017b).

Approaching citizens

Currently, a CityLab Berlin is planned, which will collaborate with business and science actors
(interviewee no. 11). According to AB (2017), the CityLab shall allow the urban society to work on
concrete solutions for challenges —especially those created by the growth of Berlin— together with
the administration, economy and science. Thus, the aim is a greater degree of citizen participation.
Moreover, it was announced that the Smart City Berlin Network and the Senate of Berlin, led by the
Chief Executive Office (Senatskanzlei), will conduct a strategy dialogue on smart city with
corresponding project proposals, which will be formulated by the Smart City Berlin Network with
regard to energy, mobility, housing, data, and infrastructure. The Senate Administration of the
Economy underscores the follow up-use of the former airport Tegel as Urban Tech Republic
conceived as a smart and innovative location for urban technologies to be the most important single
project in this regard (AB 2017a, interviewee no. 11). In fact, the CityLab Berlin may be regarded
as an important step towards the implementation of the strategy, which has not been tackled much
so far (interviewee no. 11). Currently, the Senate Administration for Urban Planning is working on
an implementation strategy for smart city (interviewee no. 13).

25 https://www.euref.de/de/veranstaltungen/veranstaltungsnews/cisco-eroeffnet-openberlin-auf-dem-euref-campus/
[30.12.2017]
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While the smart city core target group consists of administration and different political actors, and is
driven to a significant extent by business, which also is an important or even the central addressee
of the strategy document (interviewee no. 10, 14), Berlin is characterized by a strong culture of
civic engagement. To this adds, that direct democracy can be exerted via specific instruments
(Burgerentscheide and Volksentscheide) (interviewee no. 13, 15, 17). The substantial role and
opportunities for civic engagement in other policy areas may put the current smart city development
process in a doubtful light, since it is not open for civil society participation to the degree certain
actors demand (interviewee no. 15). However, smart city may be regarded as being too complex and
too much focused on administrative issues to be widely discussed among the citizenry. For this
reason, participation in smart city matters is currently envisaged by some actors more with a focus
on lifeworlds and by taking up ideas of citizens for concrete solutions of problems related to
everyday life that citizens identify. The CityLab Berlin may be seen as one step into this direction.
Moreover, the digitization of government services reacts to pressures from citizens to speed up
bureaucratic routines (which also becomes visible in the smart city strategy of Berlin, SSU 2015)
(interviewee no. 11; cf. no. 9), and the influence of civil society organizations on government
policies has been noted also in other areas such as housing or food policy (interviewee no. 17, 18).
Data security issues are taken very seriously in the Berlin conception of smart city (which is also
apparent in the smart city strategy document, SSU 2015, see further below), possibly because of the
historically contentious character of data gathering by state agencies (interviewee no. 13). For
instance, in 1987, there was a mass boycott of a public census due to fears for democracy, which
had been preceded by related struggles connected to data security concerns.

Some officials voice concern that citizen participation is potentially risky in case that NIMBY-ism
prevails, and that citizens are not always well informed (interviewee no. 11). On the other hand, the
Urban Planning Senate has currently started an extensive process to develop guidelines for citizen
participation together with citizens groups, which is already applied by the Chief Executive Office
and wishes are voiced that such guidelines may be developed for policy areas other than urban
planning as well (interviewee no. 13). However, this process is evaluated very differently by
officials and at least certain citizens groups that are substantially more critical about their real role
in relation with politicians and offic