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Abstract: The influence of technology corporations on the development of smart cities can generate corporate-
centric models of governance. Thus, it is relevant to examine which governance models help to promote
sustainability. Based on a rapid review on the governance of smart cities, this paper aims to evaluate the merits
and drawbacks of various governance models adopted by diverse smart city initiatives. It contends that top-
down models often prioritize corporate-centric governance structures, potentially neglecting sustainability
concerns. Nonetheless, our findings indicate that top-down approaches can mitigate corporate-centric
tendencies by integrating citizen participation into their visions and strategies. Hybrid models offer the
advantage of governmental leadership but may lean towards a triple-helix model, with limited citizen
involvement. Conversely, bottom-up models represent quadruple-helix collaborations with active citizen
engagement.

Keywords: smart cities; governance; governance models; sustainability

1. Introduction

This paper emerges from a keen interest in examining the governance models devised and
implemented to govern smart cities. While the inception of the smart city concept in the 1990s was
intertwined with aspirations for sustainable development, critical perspectives [l have highlighted
the role of multinational technology corporations such as IBM, Cisco, Microsoft, Samsung, and
Siemens in propelling the proliferation of smart cities worldwide [2,3]. In light of this, it is relevant
to examine how governance models could facilitate sustainability through the generation of public
value from data, thereby mitigating the influence of corporate-centric governance structures.

What are the governance structures facilitating the development of sustainable smart cities?
How are smart cities governed? What are the various governance models employed? And what are
the advantages and drawbacks associated with each?

Data is assuming an increasingly pivotal role in comprehending and addressing urban issues,
with cities emerging as focal points of information [2,4-6]. With 57% of the global population residing
in urban areas and contributing roughly 80% of greenhouse gas emissions, the concept of smart cities
has surfaced as a potential solution to mitigate urban impacts on the environment and confront
challenges associated with global urbanization [2,7,8]. The advocacy for data-driven approaches to
inform decision-making aligns with international sustainability initiatives such as the 2015 Paris
Agreement on climate change and the 2030 Agenda for Sustainable Development [6,9]. The World
Data Forum and its Cape Town Global Action Plan have underscored the necessity of timely and
high-quality data to enhance local government decision-making and advance global sustainability
agendas [9].

This paper seeks to compare the advantages and limitations of three governance models: top-
down, hybrid, and bottom-up. A theoretical framework for smart city governance is proposed,
drawing from a rapid review of literature on public governance in the context of smart cities.
Additionally, the review identifies instances of smart city governance to scrutinize the strengths and
weaknesses of each model.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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This paper delves into the processes, objectives, structures, and governance frameworks of 15
smart cities: Amsterdam, Barcelona, Turin, Vienna, Helsinki, London, Berlin, Eindhoven,
Manchester, Stavanger, Dubai, Seoul, San Francisco, Parramatta, Newcastle, and Sunshine Coast. It
contributes by juxtaposing the objectives, progress, and constraints of each model. It posits that top-
down approaches often overlook sustainability concerns compared to hybrid and bottom-up
approaches and may potentially engender corporate-centric outcomes. Through comparative
analysis of governance models across different cities, this paper aids in discerning the advantages
and drawbacks of each model, offering a framework to assist city governments and stakeholders in
delineating their smart city strategies and governance structures. Additionally, it furnishes a
governance framework for smart cities based on insights gleaned from the cities analyses.

The initial section of this paper outlines the materials and methods employed. The subsequent
section presents the findings, including a discussion on the definition of the smart city concept. It also
delves into the literature on public governance concerning smart city governance, underscoring the
significance of governmental leadership in formulating smart city strategies and collaborating with
stakeholders and citizens. Moreover, it introduces and expounds upon top-down and bottom-up
governance models, proposing a theoretical framework for smart city governance. Subsequently, the
results pertaining to the governance processes and models of the 15 cities are expounded upon. The
third section compares the objectives, governance models, advantages, and limitations of the cases,
followed by a discussion of the findings.

2. Materials and Methods

The first step of the research process consisted in an exploratory literature review on the role of
technologies and data in smart cities and data governance. Then, a rapid review was conducted on
the governance of smart cities. A search was done in Google scholar with the key words “(Smart cities
AND Governance AND Public Policy AND Regulation) (Case studies OR Empirical studies)”. The
10 first pages of the 17 900 results were consulted. An additional search with the same key words was
done in the EBSCO database.

A first selection of 106 references was done, including books, book chapters and peer-reviewed
journal articles. The including criteria was the relevance of the article, based on its theoretical,
literature review or empirical contribution and number of citations. Also, case studies, frameworks,
and literature review published papers between 2015 and 2021 were included. Two members of the
research team performed the abstract screening, and the full text screening and discussed the
relevance of the inclusion of each one in the literature review. Papers that proposed governance
frameworks without empirical support were excluded. A total of 28 articles were included in the
literature review. All the found case studies were included in the analysis.

First, the literature analysis focused on the smart cities’ concept, definitions, goals, and
challenges. Second, the governance challenges were studied, and the role of governments and
stakeholders was analyzed. Third, the advantages and limits of the different models of governance
were compared. Based on this academic knowledge on the governance of smart cities, a theoretical
framework for smart city governance represented in a figure was built. Furthermore, 15 smart cities
were compared relative to their goals. The ones that focus on sustainable development were
compared with those that aim at improving citizens’ quality of live and infrastructure efficiency, and
the ones focusing on innovation and economic development. Then, the top-down, hybrid, and
bottom-up examples were compared, as well as the coordination offices of different cities. A table
was built to compare the cities” goals, governance models, advancements, and limits which enabled
to reach conclusions on the advancements and limits of each model. Finally, a framework for smart
cities was built based on the lessons-learned from the cities and the knowledge generated by the
reviewed literature.

3. Results

3.1. The smart City Definition
3.1.1. Defining Smart City Goals

This section discusses the concept of smart city focusing on the identification of smart city goals.
The variegated origin of smart cities that are at the crossroads of sustainable development and the
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development of urban technologies by technology corporations is reflected in the lack of a clear
definition of this concept that identifies multiple solutions and city programs with different
technologies and goals, while smart city governance and citizens are not often considered in the
definition [10]. Meijer [11] argues that this concept has a normative orientation, and its meaning is
unclear.

Actually, the concept of smart city is related to other similar notions: Intelligent city, digital city,
sustainable city, techno-city, and wellbeing city. Identifying the ideas involved in these concepts is
relevant to help municipal governments and stakeholders defining their goals according to the needs
of their cities, also considering contextual factors such as culture, social, economic, and environmental
problems as well as economic, institutional, technological, and human capacities [10].

Table 1 shows the goals of technology use for each concept.

Table 1. Goals of technology use for each concept.

Concept Goals of technology use
Intelligent city Creating knowledge
Promoting development
Digital city Data processing
Information sharing
Communication
Sustainable city Building a green city
Reducing CO2 emissions
Efficient energy
Buildings efficiency
Technocity Infrastructure effectiveness

Better services
Space quality
Improving mobility
Better logistic

Improving public transports

Well-being city Improving quality of life
Generating regional attractiveness for business
Creating better environments

Promoting culture and history

Preserving monuments

To better identify their goals, local elements must be considered. Multiple factors are involved
in the design and implementation of smart cities by municipal governments, including the
geographical area or the land, the technologies, the citizens, and the government [10]. Sadowski and
Malsen [12] argue that there is not a universal way of building smart cities. This is important for the
design of smart cities’ models of governance. The spatial, political, cultural, and material contexts are
important elements of their design. Thus, the modes of building smart cities are variegated. Smart
cities have different practices and outcomes. The influence of local elements such as administrative
culture, demographic and political ones require attention. Further, it is relevant to take into
consideration the potential for local cooperative knowledge and situational elements such as local
political, economic, institutional, cultural, and social conditions and their interaction with
technological choices [13].

Challenges include the implementation of smart cities in developing countries and elsewhere
due to financial costs of investing in and maintaining infrastructures, socio-economic issues, legal
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and policy barriers, lack of planning, coordination, and collaboration and lack of human resources®-
11[14-20]]

3.1.1. Types of Smart City Definitions: The Importance of Governance

According to Meijer and Bolivar 1], there are three types of smart cities” definitions. Those that
focus on:

-Smart technologies such as ICT, smart transport, transport regulation and smart grids to assess
how technologies can enhance the urban system.

-Smart people or educated people and have a human resource perspective.

-Governance or smart collaboration.

An example of definition that focuses on governance and sustainability is formulated by [10].
This definition has the advantage of linking technologies with governance processes and the creation
of public value for citizens:

“A smart city is a well-defined geographical area, in which high technologies such as ICT,
logistic, energy production, and so on, cooperate to create benefits for citizens in terms of well-being,
inclusion and participation, environmental quality, intelligent development; it is governed by a well-
defined pool of subjects, able to state the rules and policy for the city government and development”.

The perspective that focuses on governance, places the interactions between multiple
stakeholders across urban networks that collaborate for the city governance as the most important
aspect of smart cities. This concerns the governance of sustainable collaborative networks [22]. This
approach also gives importance to citizens’” participation. Meijer [11], for example, argues from a
public governance perspective that smart-cities are socio-technical constructions. This means that
there is a mutual influence between governance interactions and digital technologies. As smart cities
result from political and administrative interactions, actors play games according to institutional
rules. Social and technological structures that emerge from interactions between multiple
stakeholders are created. Meijer proposes the notion of “datapolis” to refer to the complex
relationships between the political community and digital or data infrastructures [11].

A central idea of the public governance approach to smart cities is that governments should play
an active role in the development of smart cities and should drive goals, policies, rules, and
investments. Lack of proper governance creates dispersed investments as well as lack of synergies
[10]. Proper governance is important for the success of smart cities” implementation[23]. It enables to
create a common vision of the city as well as common goals that emerge from shared processes that
make participate all relevant stakeholders. Governance includes the definition of policies that drive
processes to a common goal, as well as the formulation of rules that define actors’ rights and duties
and the projects’ boundaries and scope. The goal is that the implementation of technologies generates
public value such as institutional trust and high-quality services for citizens.

3.2. Governing the smart city

3.2.1. The Governance Barriers for the Transformation of Cities into Smart Cities

This section discusses the governance limits in the construction of smart cities. Smart city
governance can be regarded within a public management perspective that sees the implementation
of public policies as the result of strong collaborations between governments and stakeholders [24].
According to Meijer [11] there are 3 types of actors: State, market, and civil society.

An element to consider is that private interests can conflict with public ones, limiting
collaboration. As collaboration between the public sector, the private sector and civil society can
generate conflicts of interests [11], the interaction between the public and the private sector is based
on exchange arrangements in which private actors participate in networks and partnerships. Thus,
enhancing cooperation, partnerships and networks is important, as well as public-private
partnerships. Governing the smart city also requires influencing the interactions between the
different actors [11].
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However, one of the most important obstacles for the transformation of cities into smart cities is
the lack of proper governance arrangements. The multiple agencies, stakeholders and interests
involved in governance make it a very complex task. According to Ruhland [13], a governance system
is required to make communicate the actors, to enable information-sharing and decision-making.
Smart city governance can be regarded as a process in which multiple stakeholders, who have
different roles and forms of organization are regulated by legislation and polices and use data and
technologies. They cooperate to achieve specific outputs for cities. Thus, organizational and
coordination structures are important elements of smart governance. Structures can be political,
administrative, or external. They can include associations that make participate multiple
stakeholders. Intergovernmental, interagency, and inter-sectoral networks can enhance collaboration
[13].

3.2.2. Enhancing Collaboration through Governance Structures: The Existing Models of Governance

This section presents different models of governance that have been implemented by smart
cities. Governance models can vary from hierarchical to network approaches. In hierarchical models,
actions are directed by governments, while in network approaches, actors’ interactions are more
horizontal. There is no consensus about whether governments should adopt a top-down or a bottom-
up model of governance. Top-down strategies are leaded by governments that define the smart city
framework and the long-term goals. Bottom-up approaches emerge from self-regulated processes of
organization and are expected to be driven by civil society and citizens’ participation in the
development of ICT solutions.

Furthermore, the form taken by smart urbanism can also be corporate-centric, citizen-centric, or
planner-centric. The corporate-centric governance model is applied when smart cities are developed
and operated according to the visions, services, and solutions of technology companies. Citizen-
centric forms of governance are driven by citizens or by civil society’s participation and community
values. The planner-centric approach refers to the design and implementation of smart initiatives by
government strategic planners [12].

There are different strategies that can be based on technology focused or holistic approaches,
double, triple or quadruple-helix collaboration models, integrated or mono-dimensional logics of
intervention [25]:

-Holistic approaches integrate technology development and implementation with governance
processes.

-Double-helix collaboration models are mainly between governments and technology
corporations.

-Triple-helix models include governments, the industry, and universities, but have insufficient
citizens’ participation.

-Theoretically, quadruple-helix collaboration models are horizontal and based on a more equal
interaction between governments, citizens, universities, and technology companies. In this last
model, the state becomes a node in a governance network.

Top-down approaches are sometimes associated with the defense by governments of technology
corporations’ interests [25]. However, this could be avoided by designing strategies that aim to
generate public value from data and that make participate civil society in smart cities” building. Thus,
instead of seeing top-down approaches as opposed to bottom-up ones, it could be relevant to reflect
about how to combine both approaches to make governments lead the processes to create
participative strategies of smart-city building.

3.2.3. The Need of Defining Clear Roles for Smart City Governance: Governments as Leaders

This section discusses the role of governments and stakeholders in the development of smart
cities. According to the smart collaboration approach on smart cities, smart governance is about
collaboration between multiple stakeholders through an active engagement of citizens and
stakeholders [21]. According to this perspective, the role of governments must be reconsidered to
play a leading role in coordinating and managing the city. Governments can act as regulators,
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coordinators, and funders [13]. Thus, within a logic of collaboration, participation, and partnership,
governments make participate all the interested parties. The idea of smart city involves networks of
collaboration leaded by governments that create urban environments based on information and
participation.

There are different dimensions of governance:

-Steering refers to defining priorities and goals. This should be managed by the local
government or by the local government with stakeholders [24]. Steering is one of the main
dimensions of governance [13].

-Boundary conditions refers to the conditions that determine that the task is performed. This
should be managed by public administrations.

-The alignment dimension regards the definition of a coordination actor of the smart city. The
local government designs strategic planning of the city, including the smart city [24].

According to Bolivar [24], stakeholders could play a role in the collection of knowledge and ideas
about smart projects. Public administrations should promote a shared conception of public interest.
Local governments could act as facilitators or initiators. They also should establish the structure of
governance of the network, as well as the governance model that should be collaborative or
participative [24].

Data also plays a central role in urban governance being a data-driving form of governance. By
studying organizational criteria to build sustainable collaborative networks, Yahia and colleagues
[22] show that to promote processes of co-governance, governments should build collaborative
environments and sustainable collaborative networks. This includes an identification of smart
organizational factors (efficiency, flexibility, and robustness) to promote collaboration, participation,
and coordination between the actors of smart networks. Smart indicators should also be defined to
measure smart criteria.

Furthermore, there are 3 types of relations between actors: Coordination, power, and control.
Policymakers must decide which of the smart criteria they privilege. According to Yahia and
colleagues [22], governments should reduce power and control, while enhancing coordination
because decreasing power relations in networks increases flexibility. The development of resilient,
sustainable, robust, flexible, and efficient socio-technical systems is also crucial for co-governance
processes.

3.2.4. Theoretical Framework for Smart City Governance

This section proposes a theoretical framework for smart city governance. Based on the elements
identified on the literature review on smart city governance, figure 1 represents a theoretical
framework for the governance of smart cities. The smart city is regarded as a socio-technical
construction resulting from governance and technological inputs. Governments, technology
companies, universities, and citizens are the main actors participating in governance arrangements.
However, these arrangements can vary according to the degree of participation of each actor. In the
double-helix collaboration model, the two main participants are municipal governments and
technology companies. In the triple-helix model, the main participants are governments, technology
companies and universities. The quadruple helix model also counts with a high involvement of
citizens.

In its pure form, in a top-down approach to smart city governance, there is a mutual influence
between governments and technology companies in the definition and prioritization of goals and
policies. Governments tend to lead the processes to defend the interests of technology companies. In
a hybrid form between top-down and bottom-up approaches, governments lead the processes to
make participate stakeholders. In this form of governance, there is a mutual influence between
governments, technology companies, and universities with less participation of citizens. In a bottom-
up approach to governance, civil society, citizens, and other stakeholders have a strong involvement
in the process definition, development and implementation, and governments are less involved in
strategic planning and coordination.
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Depending on the type of governance adopted - top-down, bottom-up or hybrid — the involved
actors consider the socio-cultural, economic, political, institutional, historical, and technological
context of the city as well as its capacities, to steer or define common goals, a common vision of the
city, its policies, and forms of regulation. In the hybrid and bottom-up forms of governance,
stakeholders are active participants in the definition of goals and priorities through knowledge
sharing. Other elements to be defined are funding opportunities, boundary conditions, the ways of
monitoring and evaluating the outcomes, as well as the definition of a smart city coordination office
that can be centralized or decentralized. The smart city coordination office is represented as the heart
of the governance process that promotes data and technology integration and usage, and enables the
synergies, communication, coordination, collaboration, information-sharing and decision-making
activities that promote the development of the smart city as a socio-technical construction that
emerges from the integration of governance with technologies and data. This combination between
technological digital developments and governance processes generates outputs for value creation
by smart cities for citizens. This includes quality services, institutional trust, environmental quality,
economic development, improved mobility and public transports, culture, infrastructure, and
buildings’ efficiency.

Fifure 1. Smars oty povemaice Famencdk

- v e

Figure 1. Smart city governance framework.

3.3. Cities

This section presents the examples about the governance design and implementation in 15 cities:
Amsterdam, Barcelona, Turin, Vienna, Helsinki, London, Berlin, Eindhoven, Manchester, Stavanger,
Dubai, Seoul, San Francisco, Parramatta, Newcastle, and Sunshine Coast. It first presents the different
cities” objectives for smart city development. It then exposes the cities that focus on sustainable
development, while improving the economy; the example of the city of Dubai that aims at improving
citizens’ quality of life and enhancing infrastructure effectiveness; as well as the cities oriented
toward innovation and economic development. This is followed by a presentation of top-down,
bottom-up and hybrid cities, as well as different forms of smart city coordination offices.

3.3.1. Goals for Smart Cities Development

Cities have different objectives for smart city development, including:

-The promotion of sustainable cities to address environmental and climate change issues
-Improving the economy by developing a smart and data economy

-Making infrastructures and buildings more efficient
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-Improving transport

-Improving citizens’” quality of life

-Making governments and administrations more effective

-Promoting innovation

Strategies tend to combine many of the goals mentioned above, but some of them prioritize
specific objectives such as sustainable development, economic development, infrastructure
efficiency, or smart administration. Barcelona, for example, prioritized the improvement of the
efficiency of its administration[26]. San Francisco has been giving importance to the promotion of
open data transparency with a strategy focused on government efficiency and innovation. In the case
of Seoul, there is a focus on the promotion of services that support smart city’s infrastructure [27].
In other cases, such as those of Turin and Vienna, the development of smart strategies was influenced
by opportunities for funding[26].

3.3.2. Cities That Focus on Sustainable Development While Improving the Economy: Amsterdam,
Barcelona, Turin, Vienna, and the Triangulum International project (Eindhoven, Manchester, and
Stavanger)

Amsterdam, Barcelona, Turin, and Vienna aim at promoting sustainable development to
address climate change and reduce pollution and energy consumption. These cities are also oriented
toward the improvement of the economy, the promotion of investments and the improvement of
citizens’ quality of life[26]. A relevant example with regards to the development of sustainability, is
the one of the Triangulum International Project, in which participate the cities of Eindhoven,
Stavanger and Manchester. Triangulum is inspired by the successful experiences of Leipzig, Sabadell
and Prague that used a standardized approach to smart sustainable development. Triangulum aims
to reach an important reduction of GHG emissions and energy demand, improving quality of life,
making mobility clean, and efficient and enhancing the economies. It integrates smart technologies
in the mobility, energy, and ICT sectors to make them leaders in smart sustainable development,
seeking a drastic reduction of GHG emissions to sustainable levels. Like Vienna, the project also gives
importance to the development of innovation through processes of co-creation and citizens’
participation[28].

3.3.3. Improving Citizens’ Quality of Life and Infrastructures’ Efficiency: The City of Dubai

In the case of Dubai, the smart city emerges from the evolution of e-government into smart
government. In 2014, the ruler of Dubai, Mr. Sheikh Mohammad, created the Dubai smart city office
to develop the smart city. The slogan was to make Dubai the happiest city to improve citizens” quality
of life. There is a happiness champion who communicates with stakeholders, and citizens and makes
them participate in the development, coordination, and implementation of programs through
processes of co-creation.

This includes a focus on smart government and citizens. However, the policy covers different
fields of application with a strong focus on energy, mobility, and health. The sustainability goal is
mentioned in policies but is not enough applied and is regarded as unattainable in the urban context
of Dubai[29]. This shows that despite cities use similar reasons to develop their smart strategies, their
visions and applications vary according to their own urban contexts. Despite the existence of a set of
similar goals for smart cities” development, visions, strategies, and implementations are influenced
by contextual factors such as institutional history, infrastructure capacities, political orientations, the
economy and so on.

3.3.4. Cities Oriented toward Innovation and Economic Development: Parramatta (Western
Sydney), Newcastle (north of Sydney) and Sunshine Coast (north of Brisbane, Australia)

The Australian cities show how smart cities strategies can emerge from economic transitions and
from needs to generate new economic opportunities through the development of smart economies,
while using infrastructure’s capabilities. In the case of Newcastle, the economy used to be based on
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mining. The strategy was embedded in the sustainable transition from the industrial economy to an
economy based on innovation and knowledge. In the Sunshine Coast Council, there was a need to
revitalize the economy that used to be based on tourism, and services. The city of Parramatta
developed local initiatives with little participation of large technology companies [12].

3.3.5. Top-Down, Bottom-Up and Hybrid Examples
3.3.5.1. Top-Down Cases: Seoul, Dubai, Berlin, and London

Seoul

Smart city services tend to be developed by e-government initiatives with little participation of
users. In Seoul, there is a top-down governance model that supports large technology companies
with little support to start-ups and poor development of sustainable development initiatives. This
creates a “corporate centric” mode of governance. Smart city building reflects the visions, services,
and solutions of large technology companies such as IBM and Cisco[12]. The top-down governance
approach involves the private sector in partnerships. Little funding is provided to promote initiatives
by local start-ups and middle-sized companies. Seoul also needs a higher promotion of sustainability
services through smart and open urban infrastructure. More investment in smart urban infrastructure
for sustainability is required as well as incentives to promote green initiatives[27].

Dubai

Like in Seoul, the smart city in Dubai originates in e-government initiatives. Dubai adopted a
top-down model of governance with a defined strategy and strong leadership. The Dubai smart city
office is responsible for the development and implementation of programs and solutions. There is a
higher support to start-up’s initiatives than in Seoul. There is also support to sustainable solutions,
but the focus is on infrastructure[29].

The coordination role of the Dubai smart city office has the advantage of enabling the
collaboration with other government’s departments. It also collaborates with the private sector and
other stakeholders, supporting innovations and start-ups in areas such as sustainable solutions, smart
applications, and IoT. The office collaborates with telecommunications services, the Dubai Electricity
and Water Authority (DEWA), the Road and Transport Authorities, Dubai Pulse, among others.
DEWA has been developing smart initiatives, including installation of solar panels on rooftops, smart
meters, smart grids, infrastructure, and electric vehicles[29].

Another advantage of this top-down model is a clear definition of responsibilities. Different
actors are responsible for the development of the smart city. The Dubai Data Establishment, for
example, oversees regulation. The government’s data is shared in a data platform managed by the
DDE, a government entity. The application DubaiNow is a single application for all services that
manages, disseminates data, and offers public services to citizens[29].

Urban Sharing: Berlin and London

The examples of Berlin and London show that the adoption of a top-down approach can
facilitate regulation. Berlin and London have smart cities agendas and offer indirect support to urban
sharing to promote ICT innovation as well as start-ups. Urban sharing governance refers to the
utilization of ICT by organizations to facilitate sharing among partners. Governments can act as
regulators, providers, enablers, and/or consumers [30].

Both cities’” motivation to promote urban sharing is economic development and innovation,
acting as regulators. In London, regulation has been enforced at a city level, while Berlin has
experienced a fragmented enforcement and has adopted a more restrictive attitude than London.
London has established channels of communication with urban sharing organizations[30].

However, both modes of governance remain top-down forms of policy approaches, with little
participation of urban sharing organizations in the co-production of policies and regulations. For
example, London provides support to large for-profit urban sharing organizations[30].
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3.3.5.2. Between top-down and bottom-up: Hybrid governance in European (Amsterdam,
Barcelona, Helsinki, Turin, Vienna), and Australian (Parramatta, Newcastle, and Sunshine Coast)
cases

European cities

Amsterdam, Barcelona, Vienna, and Helsinki balanced top-down with bottom-up governance
approaches. In these cities, governments are the most active actors in the smart cities’ ecosystems.
However, they do not centralize the processes, but rather promote participation and collaboration.
They offer a strategic framework to direct actions toward shared goals and promote bottom-up
processes. Strategies include different application domains across cities[25].

All the cities adopt a holistic vision of smart cities, considering them as socio-technical systems.
They have similar smart city approaches to their smart cities” strategies. These strategies give similar
importance to technology implementation, the design of a strategic framework and the development
of collaboration. The idea is to ensure smart cities” development through the creation of a strategic
framework that directs actions and ensures perennation, as well as a participative and collaborative
environment of co-creation of innovative initiatives[25].

In theses cities, public actors play an active role with regards to negotiation, governance, and
coordination of the strategies. Majors (Barcelona), public officials (Vienna and Amsterdam) and
councillors (Turin) lead the processes. Negotiations and involvement of stakeholders are facilitated
by political and administrative commitments. The definition and implementation of strategies are
supported by the collaboration of business, research, and civil society that mostly participate in the
strategy design through Public and Private Partnerships; Public, Private and People Partnerships;
and urban living labs[26].

Business, research, and civil society participate in governance processes in particular projects
through advisory committees and direct participation in governing institutions[26]. However,
participation in the process varies across actors, with a lower participation of civil society and
citizens. Thus, smart city programs mainly emerge from a triple-helix model of collaboration through
the interaction between governments, industries, and research. Civil society and citizens are little
represented[25].

Australian cities

In the Australian cities, despite smart city develops from government strategies, these strategies
focus on public-private partnerships and promote citizens’ participation. The strategies support
project development for problem-solving. In the case of Newcastle, the government implemented a
process of extensive citizens’ consultation that oriented the strategy. Processes of community
collaboration, co-creation, and co-design were also supported by the government. These processes
helped in identifying local community needs and orient policies toward the construction of smart
and innovative economies based on the consultation process. Partnerships between universities,
technology companies and civil society are prioritized for funding by the government[12].

3.3.5.3. Bottom-up Examples: The Triangulum (Manchester, Eindhoven, and Stavanger)

The example of Triangulum reflects a bottom-up approach that implements the concept of urban
living labs by conceptualizing the city as a set of module projects that are expected to create impacts
at the project level. The projects are evaluated through common processes by stakeholders who link
successful solutions with indicators and metrics[28]. Unlike other EU smart city projects, Triangulum
does not stand from a policy agenda or strategy of smart city building. Consortium members are
developing 5 smart urban districts regarded as spaces to build certain visions through collaborative
co-creation of smart sustainable solutions. Entrepreneurial forms of governance are supported across
districts, seeking sustainable forms of growth and competitivity as well as a reputation as innovative
places to live. All districts have adopted practices of data governance and a quadruple-helix approach
of collaboration between governments, the private sector, citizens, and universities. In this context,
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private companies develop smart technologies through collaborations with infrastructure owners
such as housing associations, owners of homes, governments, and universities[28].

The governance approach of Triangulum is based on the principles of co-creation of smart cities
with citizens; involvement of stakeholders in the development of solutions; the role of initiatives in
understanding smart cities contexts; the adoption of an assessment and evaluation approach at the
project and district scales, seeking to evaluate the impacts of interventions’ goals; and the
consideration of issues relative to sustainability and governance. The evaluation and monitoring of
impacts is leaded by the University of Manchester, in collaboration with governments and other
universities. The collaborative approach aims to support stakeholders’ capacities and needs and aims
at creating sustainable infrastructure and urban development through governance and data creation.
Open data helps partners and users to create value from data. Data development in the projects is
based on a bottom-up approach. Stakeholders, who are also learning partners, participate in all the
process, including the construction of the strategy, the goals, impacts and metrics[28].

3.3.6. Smart City Coordination Offices

Smart city coordination centres can take the form of offices of decision-making and coordination
inside or outside governments administrations and committees. In Amsterdam, Barcelona, Vienna,
and Helsinki, governance approaches are influenced by previous experiences of collaboration. Cities,
however, must innovate, cooperate, and change governance processes. This includes enhancing
flexibility, inventing new ways of including partners, and creating a single centre of decision-making
and coordination between departments (the Board in Amsterdam and Habitat urba in Barcelona). In
Turin, there has been a politico-administrative integration through the creation of the Torino Smart
City Foundation. In Vienna, committees make collaborate departments with stakeholders. The
implementation of projects is done through the creation of the SCWA. The structure of administration
in Turin, and Amsterdam is outside the municipality, while Vienna, and Barcelona created new
administrative departments [26].

In Berlin, a cross-departmental unit was created within the municipality that organizes meetings
and workshops on urban sharing. In London, regulation is enforced at a city level, while Berlin
experiences a fragmented enforcement. Berlin has adopted a more restrictive attitude than London
that has established channels of communication with urban sharing organizations [30].

In Australia, the Federal Government launched the Smart Cities Plan in 2016 and provided
funding through city deals. However, there are differences across local governments. In Newcastle,
the 2017 Smart City Strategy is preceded by two successful projects. The Newcastle city council is
important in the development and coordination of the strategy. It also established a smart city officer.
Partnerships with the industry and stakeholders are important in the success of the strategy. After a
promotion of smart projects by different government departments, the Future City Unit in Parramatta
was created in 2016: a small unit of project officers and strategic planners that supports different
government’s projects in different departments. It also enhanced government’s capabilities of data
and technology usage for decision making [12].

4. Discussion

This section compares the cities” objectives, governance forms, advancements and limits and
discusses the results. It also provides a framework for smart cities based on lessons-learned from the
analysis of the cities’ examples. Table 2 presents the cities’ objectives, governance forms,
advancements, and limitations.

Table 2 Comparing goals, governance forms, advancements, and limitations across cities

Table 2. Comparing goals, governance forms, advancements, and limitations across cities.

City Main objectives | Governance Advancements Challenges

form
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Amsterdam
Barcelona
Turin

Vienna

Sustainable and
economic

development

Hybrid

Sustainability
Government leadership
Strategic planning
Holistic approach
Co-creation and
innovation

Participation and
collaboration of business

and universities

Citizens’ participation
Technology and data
integration

Divergent interests

Regulation restrictions

Eindhoven
Manchester

Stavanger

Sustainable and
economic

development

Bottom-up

Sustainability and
infrastructure
Economic development
Living-labs and projects
development
Quadruple-helix
collaboration
Stakeholders needs
Technology and data
creation

Projects monitoring
Co-creation

Citizens’ participation

Strategic planning
Data quality

Data access

Data collection

Literacy

Dubai

Infrastructure
efficiency  and
citizens’

of life

quality

Top-down

Co-creation

Citizens’ participation
Cross-department
coordination

Private sector
collaboration
Technology
development

Data integration and
data sharing
Infrastructure efficiency

Monitoring

Sustainability

Seoul

Infrastructure

efficiency

Top-down

Infrastructure
development

Open data platforms
Collaboration with the

private sector

Start-up’s support
Sustainability
Citizens participation
Service integration

Infrastructure investment
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San Government Bottom-up | Open data platforms and | Service integration
Francisco efficiency and transparency Infrastructure investment
innovation Public-private and sustainability
partnerships
London Innovation and | Top-down Support to large urban Ambiguous regulation
economic sharing organizations Stakeholders participation
development Hackathons Fragmented government
Communication with structure
urban-sharing
organizations
Berlin Economic Top-down Organization of Communication with
development, meetings and workshops | stakeholders
infrastructure Ambiguous regulation
efficiency, Stakeholders participation
sustainability and Fragmented government
innovation structure and enforcement
Parramatta Innovation and | Hybrid Public-private Fragmented government
Newcastle economic partnerships structure and enforcement
Sunshine development Citizens’ participation
Coast Avoiding corporate-
centric
Co-creation and
innovation
Community consultation

With regards with top-down forms of governance, the table shows that this type of governance
can favour corporate-centric developments of smart cities that focus on infrastructure effectiveness
and economic development with little consideration of sustainability issues as in the city of Seoul. In
this city, despite collaboration with the private sector, this collaboration takes place mainly with large
corporations. There is lack of support to start-ups and middle companies. There is insufficient
citizens’ participation and infrastructure investment, as well as problems of service integration. In
London and Berlin that also focus on economic development, infrastructure effectiveness and
innovation, there is also insufficient stakeholder’s participation, and the support is restricted to large
organizations. There are better communication channels in London than in Berlin and municipal
governments have done some efforts to organize hackathons and workshops. In both cities, there are
problems relative to unclear regulation and the problems mentioned above are related to the
contextual factor of a fragmented government structure and fragmented enforcement at the city level.
The city of Dubai shows, however, that a top-down form of governance could favour cross-
department coordination, which in turn could favour technology development, data sharing and
integration, and monitoring. This city also shows that the vision of the strategy can help promoting
citizens’ participation, as well as processes of co-creation and collaboration with the private sector by
the government. Sustainability issues are also included in the strategy and promoted, but the
sustainability goal is little attainable in the urban and economic context of Dubai.

The hybrid and bottom-up examples are oriented toward an integration of economic
development with sustainability as well as the development of innovation. In the hybrid examples of
Amsterdam, Turin, Barcelona, and Vienna holistic approaches to smart city building were adopted
with the advantages of combining strategic planning and government leadership with processes of
co-creation and innovation with the main collaboration of industries and universities. However, civil
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society and citizens’ participation is limited and there are divergent interests. Thus, there is a need to
transit from a triple-helix to a quadruple-helix collaboration model that involves citizens. This is
added to problems of technology and data integration and to regulation restrictions. However, the
Australian cities that adopted a hybrid approach that also promoted processes of co-creation and
innovation included a process of citizens’ consultation prior to the formulation of the strategy, and
promoted public-private partnerships and citizens’ participation. This shows, like the top-down
example of Dubai, how governments can promote citizens’ participation. In the Australian cities, the
avoidance of a corporate-centric approach by the government is related to a strong opposition by
local actors to corporations’ control. The main limit in these cities is the fragmented government and
geographical structure that generates regulatory and integration challenges.

The bottom-up examples of Eindhoven, Manchester and Stavanger that integrated sustainability
with infrastructure and economic development have the advantage to involve citizens in
collaboration processes. This includes processes of co-creation involving living-labs as well as
module projects that respond to stakeholders’ needs. This enables technology development and data
creation as well as project monitoring by stakeholders who participate in all the projects’ phases.
Unlike hybrid examples, there is no strategic planning by governments. There are also technical
problems of data quality, integration, access, collection, and so on. The lack of a government’s
strategy and leadership, however, makes their role unclear. Thus, we wonder if the unclear
government’s participation fits with the idea of a quadruple-helix collaboration model that
theoretically promotes equal and horizontal interactions between governments, universities, the
industry, and citizens. An hypothesis to be further demonstrated by future research is that the
bottom-up approach is better represented by a triple-helix model of collaboration between
stakeholders, including citizens, technology companies and universities, with little participation of
governments.

We recommend this framework for smart cities based on lessons learned from the cases:

-To generate public value from data, municipal governments can define their goals by
considering both the social, economic, cultural, and ecological contexts of their cities and the
institutional, socio-economic, human, and technological capacities.

-The goals can focus on different issues such as improving the quality of services for citizens
and citizens’ quality of life, promoting trust on the institutions, government and administration
effectiveness, enhancing environmental quality and sustainability, fostering economic development,
public transport, or culture, a better infrastructure effectiveness, enhancing the efficiency of
buildings, and promoting innovation.

- Attention must be paid to infrastructure investment and maintenance and to the promotion of
regulatory adaptation to overcome regulatory barriers.

-The consideration of smart cities within an holistic approach as socio-technical systems enables
to focus not only on the technological elements of these constructions but also on the integration of
technologies with governance processes.

-Governments must play a leading role in defining common goals, promoting trust,
collaboration, and a common vision of smart cities across networks and mobilising stakeholders.

-The best governance arrangements are those in which governments leader the formulation and
implementation of smart city strategies to promote stakeholders’ participation and enhance urban
networks by making participate universities, the industry, civil society, and citizens. These actors can
participate in the design and implementation of the strategies. The establishment of partnerships is
an important instrument to promote collaboration. The government act as a coordinator of smart
networks of collaboration through the creation a smart city coordination office.

-The legitimacy of smart cities will depend on government’s ability to make participate citizens
while generating public value for them. Citizens’ consultations about the strategies are mechanisms
of citizens’ participation.

-Governments should avoid creating corporate-centric forms of governance. This includes
strategies to support start ups as well as promoting sustainability. Urban living-labs are useful to
develop sustainable projects in which data enables a permanent evaluation by stakeholders. Data
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governance and quadruple-helix models of collaboration can be promoted by the projects to co-create
smart technologies and co-create both local sustainability, innovation, and economic development,
thus enhancing stakeholders’ capacities. However, these projects must be promoted at the city level
to have a real environmental impact.

-A division of work and responsibilities for the smart city development between the
government’s agencies according to their expertise can be useful to implement smart cities strategies,
while also promoting private initiatives. Cross-department integration also favours technology
development at a systems’ level, data sharing and data integration.

-Governments could also promote adaptive regulation to avoid legal barriers as well as multi-
level technologies of data sharing for urban sharing.

5. Conclusions

In the analyzed examples, governance is a central element of smart cities building. The cities
adopted holistic approaches integrating technology development with governance processes.
Beyond the governance model in which governments promote collaboration [24] by leading
processes of policy formulation, implementation, and regulation to create public value [10,11], the
examples show that cities have invented different structures of smart cities’ governance. There are
differences within the forms that top-down, hybrid and bottom-up approaches can adopt. Top-down
forms can be corporate-centric (see [25]) or promote citizens’ participation. Differences not only
depend on the visions, goals, and strategies of the smart cities, but also on contextual factors such as
government structures, previous institutional arrangements, and the technological and economic
contexts of each city. Top-down forms of governance are moving toward more participative ones and
the corporate-centric approach is increasingly regarded as something that erodes smart cities’
legitimacy. The acknowledgement of the need of civil society and citizens’ participation is driving
the processes toward the creation of public value and sustainability. The Triangulum example shows
the possibility of developing bottom-up approaches without government’s leadership and strategies.
However, government leadership can have many advantages such as better alignment and
coordination, promoting participation of stakeholders and citizens, funding opportunities and
technology and data integration.

Through a rapid review of theoretical and empirical articles on smart-city governance, this paper
has contributed to the literature on smart city governance and sustainability by proposing a
theoretical framework that can be used by cities to define their governance models, as well as an
analysis and comparison of the different models adopted by different cities. The analysis shows that
the cities that implemented top-down models were oriented toward economic development,
infrastructure effectiveness and innovation, giving less attention to sustainability issues. These cities
privileged collaboration with technology corporations, gave poor support to start-ups and tended to
not promote enough citizens’ involvement. However, top-down forms of governance can include this
goal in their visions and strategies and use government’s institutional and funding capacities to make
citizens participate. Hybrid forms of governance are more oriented toward sustainability goals and
promote public-private partnerships and processes of co-creation and innovation through
government leadership and smart city strategies implementation. However, in most of the cities more
civil society and citizens’ participation was required. Hybrid examples tend to promote triple-helix
collaboration and should move toward a quadruple-helix collaboration model. The quadruple-helix
model was adopted by the cities with bottom-up approaches. In those cities, stakeholders
participated in all the projects’ phases. However, these cities had problems related to data integration.
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