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ABSTRACT
Smart city initiatives have the potential to address many
contemporary urban challenges, utilizing information and
technology. Increasingly, smart cities are considered as social
innovation processes to achieve sustainable and inclusive urban
development, being influenced by broader socio-economic and
institutional contexts of cities. This paper explores ‘smart city
transitions’ across varied urban contexts, in particular, how smart
city transitions are enacted and how they contribute to inclusive
urban transformation and public value. Using a multiple case
studies approach, the research investigated infrastructure planning
practices in Amsterdam in the Netherlands, Seoul in Korea, Portland
in the U.S. and Ho Chi Minh City (HCMC) in Vietnam, cities that were
known for strong efforts to establish integrated platforms to
enhance societal benefits. Our analysis showed that each city has
addressed its goals around sustainability, equity and affordability by
reinforcing the engagement of multiple actors with the support of
integrated platforms that facilitate open and multi-directional
information flow in a transparent manner. In Amsterdam, innovative
solutions for sustainable use of resources have been invented and
distributed through multi-level social networks, contributing to the
transformation into a circular economy. In Seoul and HCMC, the
city’s persistent efforts to utilize an open and integrated platform
resulted in proactive engagement and collaboration of public and
private actors in improving quality, equity and efficiency of transit
services. Portland has tackled inequitable access and mistrust
issues by setting principles for data governance and facilitating
equity in the adoption of innovative technologies. Our research
revealed that four cities established different forms of integrated
platforms such as a centrally-controlled platform and a
community-centred platform in order to address specific socio-
economic issues within an institutional setting of each city. We
concluded that building an integrated platform is not easy, but it
is a critical prerequisite for the process of sustainable
transformation to truly achieve smart cities across the globe.
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Highlights

. Smart city transformations are socio-cultural and organizational processes.

. Smart city processes do not follow black and white logic.

. An integrated open platform can be middleware to enable collective governance.

. Smart city transitions account for existing socio-economic and institutional contexts.

. Multi-level governance in smart cities is critical for inclusive urban transformation.

1. Introduction

In the twenty-first century, cities serve as a major organizing mechanism for human
development – one that relies on community interdependence and gains in resource
efficiency to ensure long-term sustainability (Raven et al., 2019). At the same time,
there is a lot of compounding pressure on our cities, with the growing pains of rapid
urbanization and densification, uncertainty and hazard extremes linked to climate
change and deepening socio-economic disparities (Lee, Arts, & Vanclay, 2020; UN-
Habitat, 2019b).

Smart city initiatives are emerging as potential solutions to contemporary urban chal-
lenges, by enhancing our collective ability to plan and respond. By utilizing information
and communication technologies to strengthen relationships between the public and the
built environment, improvements in governance are possible in both function and form
(Kang & Lee, 2015). Much of the research on smart cities has focused on clarifying ideas
underpinning smart cities or discussing what smart cities should or should not be (Car-
dullo & Kitchin, 2019; Cowley, Joss, & Dayot, 2018; Joss, Sengers, Schraven, Caprotti, &
Dayot, 2019). Such discussions concentrated on what is right and wrong, rather than
many ways that smart city initiatives contribute to solving wicked, system-wide issues
facing cities. There is a need for expanding the debate beyond the conceptualization of
smart cities and instead focus on application and experimentation through real-life
case studies (Luque-Ayala & Marvin, 2015; Shelton, Zook, & Wiig, 2015).

Increasingly, smart city transformations are considered as socio-cultural processes to
achieve more sustainable and inclusive urban development, rather than static outcomes
(Giffinger & Lü, 2015; Meijer & Thaens, 2018; UN-Habitat, 2019b). Noori, Hoppe, and de
Jong (2020) emphasized that ‘smart’ has a strong connotation to not only technological,
but also organizational and social innovation (processes). Smart city development can be
a fruitful process in and of itself to advance self-organization, integration and transpar-
ency (de Lange & de Waal, 2019; March, 2018; McFarlane & Söderström, 2017). More
open and integrated data collection and management, citizen engagement, and infra-
structure and digital technology application together make cities more inclusive and resi-
lient and, hence, able to respond more quickly to new challenges (Castelnovo, Misuraca,
& Savoldelli, 2016).

Mosannenzadeh and Vettoriato (2014) stressed that any investigation into smart city
transitions should be able to account for the contextual impetus and drivers for making a
city smarter, rather than focusing on the pre-defined logic of smart city in the abstract.
There is a clear need for critical (re)assessment of smart city transitions contextualized to
the socio-economic agenda, adoption of technology and institutional structures (Raven
et al., 2019).
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This research addressed the gaps in nuanced understanding of ‘smart city transitions’
from actual practices. In particular, we focused on how urban actors attempt to realize
smart cities contributing to facilitating inclusive urban transformation, across varied
urban contexts. We do this by using a multiple case studies approach. The research inves-
tigated infrastructure planning practices in Amsterdam in the Netherlands, Seoul in
South Korea, Portland in the U.S. and Ho Chi Minh City (HCMC) in Vietnam, all of
which are known for strong efforts to establish integrated platforms to make a smart
city with an aim to enhance public benefits. It examined multiple ways that smart city
transitions were enacted and then reflected on commonalities and context-specific pro-
cesses and elements enabling smart city transitions.

2. Literature review

Smartness is often identified with a general concept of innovation and with a substan-
tial use of technologies (OECD, 2019). Many scholars (e.g. Hollands, 2015; Luna-Reyes
& Gil-Garcia, 2014) claim that smart cities impose technological determinism and
underestimate the factors involved at the societal, organizational, individual and cul-
tural levels.

Increasingly, some studies have started to investigate how smart city initiatives shape
the wider processes of urban transformation (Bulkeley et al., 2016; Evans, Karvonen, &
Raven, 2016; Haarstad & Wathne, 2019). Scholarship in transition studies defined exper-
iments of smart cities as ‘inclusive, practice-based initiatives designed to promote system
innovation through social learning’ (Sengers, Spaeth, & Raven, 2018). In urban contexts,
experimental practices have been suggested to be open-ended, contingent, being charac-
terized by multiplicity (e.g. Bulkeley et al., 2016; Caprotti & Cowley, 2016).

Smart city transitions can facilitate open ecosystems, in which citizens and other rel-
evant stakeholders are collaboratively involved in the co-creation of innovations that
improve life in the city and boost the local economy (de Lange & de Waal, 2019). Inte-
grated platforms that facilitate open and multi-dimensional information flow among
actors contribute to triggering collective governance by increasing the connectivity
and density of social networks (Kourtit, Elmlund, & Nijkamp, 2020; PWC, 2019;
Repette, Sabatini-Marques, Yigitcanlar, Sell, & Costa, 2021). Municipal governments,
entrepreneurs and citizens increasingly collaborate at multiple levels to test innovative
approaches to sustainable and equitable energy production, mobility, housing and
other service provisions (Cowley & Caprotti, 2019; Joss et al., 2019).

Emerging scholarly discussions on smart city transitions (e.g. Cowley et al., 2018; Joss
et al., 2019; Luque-Ayala & Marvin, 2015) argued that the transitions are far from
uniform in time and space and vary in their hybrid formations which are clearly con-
ditioned by existing urban trajectories and local contexts (Joss et al., 2019; Luque-
Ayala & Marvin, 2015). Cowley et al. (2018) stressed that smart cities represent varied
forms of governance arrangements (e.g. citizen-driven open-ended process, govern-
ment-driven goal-targeted process) that address pre-existing strategic concerns of
cities, challenging the simple categorization of smart cities. The transitions cannot be
understood independent of their broader, multi-scalar situatedness, which has to be
empirically explored (Coenen, Benneworth, & Truffer, 2012; Karvonen & van Heur,
2014).
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In practice, smart city transitions are closely related to their unique and concurrent
city contexts such as emergent social and economic issues, incumbent actor networks,
institutional characteristics (e.g. institutional rules and capacities), regional-specific
resources and cultural diversity and preferences (Luque-Ayala & Marvin, 2015; Raven
et al., 2019). There is a clear necessity of comprehensive investigation on differential
approaches to smart city transitions across varied urban contexts and the development
of more contested forms of knowledge, rather than being rocked into a pre-defined
logic of smart city development.

Overall, smart city transitions represent a socio-cultural and organizational process,
through which varied urban actors collaboratively engage in solving urban problems
with the support of information and technology. Building an integrated platform,
smart city transitions contribute to facilitating opportunities for making cities more
inclusive and resilient (Repette et al., 2021). Such processes can be different across
varied urban contexts, depending on the pre-existing socio-economic agenda and
specific conditions of cities. What matters is that producing smart city outcomes is
rooted in the ideas of citizenship and the public good (Castelnovo et al., 2016; Hollands,
2015; Kitchin, 2019). This paper will address the gap in nuanced understanding of smart
city transitions across varied contexts, in particular, how urban actors establish an inte-
grated approach to aligning technology with collective governance models.

3. Methodology

The research has been conducted by following a descriptive case study approach (Yin,
2009). We conducted multiple case studies to develop an in-depth understanding of
phenomenon (related to smart city transitions) in varied real-life urban contexts (Yin,
2003). A purposeful sampling approach was used to select cases that are most likely to
yield appropriate and useful information (Kelly, 2010; Yin, 2009). Four cases have
been selected: smart city initiatives (infrastructure projects) in Amsterdam, in the Neth-
erlands, HCMC in Vietnam, Portland in the U.S. and Seoul in South Korea. There were
several reasons for choosing these cases. First, all of these cases share their efforts to
establish integrated planning platforms for the smart city initiatives with an aim to
enhance access to public services (Phibbs, York, Ponco, Sifuentes, & Irvin, 2019;
Raven et al., 2019; SMG, 2017; UK FCDO, 2019). Second, all cases have experienced chal-
lenges and barriers to realizing smart cities initiatives, rather than smooth, straightfor-
ward processes, nuanced by their distinct underlying social and cultural histories
(Dembski, 2013; Simonite, 2020; SMG, 2017; UN-Habitat, 2019a). Third, with the expli-
cit efforts, each city has seen some positive social outcomes from smart city initiatives
(Bouw & Thoma, 2019; Pollock, 2018; Yi, Lee, & Jung, 2017). These four cases may
not necessarily have been known as the four ‘best practices’ globally, but they were con-
sidered to demonstrate the smart city transitions in varied institutional and socio-econ-
omic contexts (Griffith, 2020; Savini, Boterman, van Gent, & Majoor, 2016; Seoul
Institute, 2015; UN-Habitat, 2018).

Using multi-methods, we investigated selected cases with a focus on ‘how’ smart city
transitions in varied contexts were enacted and facilitated to be more inclusive and sus-
tainable. Each case study included mapping the overall settings of selected initiatives and
unfolding multiple processes and actors involved in the efforts for planning and
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implementing smart city projects. We conducted a comprehensive investigation of smart
city experimentations within specific contexts – e.g. urgent social and economic agenda,
priorities of urban development, principles (norms) of planning and existing insti-
tutional capacities, and reflected on how the integrated planning practices aligned with
technology addressed the wicked issues of the city. Furthermore, we identified common-
alities and context-specific processes and elements enabling smart city transitions among
the four cases.

Data for each case study have been collected from multiple sources of evidence. These
sources include official policy documents such as urban development policy and sectoral
policies, and an official smart city strategy of each city. We also reviewed archive records
and documents produced by an organization in charge of the development of the smart
city strategy and key projects (e.g. agendas, minutes of meetings, conference presenta-
tions, evaluation reports, annual reports, videos, articles and web-pages). Documents
produced by civil organizations, local community groups and research institutes that
were directly or indirectly involved in the smart city planning processes were also
reviewed (e.g. reports, interviews, journals, online articles, books and research project
deliverables). These documents were collected either on public domain or directly
from the organizations in charge of the smart city initiative.

The key points that emerged from the analysis of the documents were verified by con-
ducting in-depth interviews with 5–10 key stakeholders of each case (five of the Amster-
dam case; five of the Seoul case, ten of the Portland case and five of the Ho Chi Minh
case). Interviewees included key planners, project managers, or government officers
who had key roles in the planning and implementation of the smart city initiative of
each case, as well as local experts who had conducted in-depth research on the case. Inter-
views lasted between 30 and 60 min. They were asked to give their opinions on key social,
technical and organizational changes triggered by the smart city transitions, the extent to
which public benefits were established, key challenges of building and utilizing integrated
platforms during the processes, and key socio-economic, and institutional contexts (e.g.
formal and informal rules) influencing the processes and outcomes. Interviews were done
in a manner consistent with ethical social research (Vanclay, Baines, & Taylor, 2013). The
iterative process of data collection took place through 2020 and 2021.

A deductive approach to coding has been used to manage and analyze the primary
data collected from the sources and secondary data in the research and literature.
Codes were assigned based on latent as well as manifest content to capture the underlying
meaning of the data (Babbies, 2010). Common and context-specific approaches for smart
city transitions were inductively identified.

4. Case study

4.1. Self-organizing planning for a circular city (Amsterdam, the Netherlands)

4.1.1. Setting the scene
Amsterdam is the capital and largest city of the Netherlands with a population estimated
around 0.9 million (Figure 1). Despite its relatively small size, Amsterdam has been
embedded in global networks, due to its financial, creative and knowledge-intensive
sectors (Musterd, 2004). In the past decades, it underwent remarkable changes such as
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demographic growth, increasing ethnic diversity, growing core–periphery divide and dis-
parate access to infrastructure, which reflected economic and cultural asymmetries in the
city (Savini et al., 2016). In recent years, the city saw a renewed focus on urban regener-
ation in the western and northern parts of the city, which had been socio-culturally and
physically separated from the centre of the city (Figure 2). Areas such as Buiksloterham,
which used to be a polluted and deprived industrial area, experienced spatial transform-
ation including formulation of urban living labs and a varied size of new residential areas
(Figure 3).

The Amsterdam Smart City (ASC) Programme was established in 2007 to facilitate
sustainable use of resources and boost the creative economy by testing innovative
urban solutions (Noori et al., 2020). A dedicated platform called ASC was developed
by knowledge institutes, an energy-network operator and the municipal administration.
The ASC platform was a public–private partnership, which played a role as an intermedi-
ary to broker social network ties (Raven et al., 2019). Being constituted by a variety of
actor types, the platform worked to facilitate opportunities for initiating and testing
urban experiments. The ASC expanded partnerships, fields of programmes and pilot pro-
jects from energy sectors to smart mobility, smart living, digital city and other initiatives.

Figure 1. Location of Amsterdam in the Netherlands (Source: Kluiving, de Ridder, van Dasselaar,
Roozen, & Prins, 2016).

Figure 2. Metro, tram lines, concentrated in the inner city (Source: City of Amsterdam, 2020).
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Buiksloterham in Northern Amsterdam was one of the key locations for urban exper-
iments in the field of closed cycles of power and materials on a local scale (Gladek, van
Odijk, Theuws, & Herder, 2016). The area set its goals to be a smart, sustainable and cir-
cular neighbourhood with local energy production and resource (e.g. water and waste)
management. In the context of an economic downturn, the municipality embraced a
strategy of piecemeal transformations, being supportive of small-scale DIY projects
that would create sustainable living and working space with circular elements. Having
been developed almost from scratch, self-builders worked to establish new ways of build-
ing housing and consuming or sharing resources in a real-life environment (Baron, 2013;
Gladek et al., 2016). An open platform was established to unite public agencies, private
parties, knowledge institutes and self-builders (Figure 4). Smart ideas and project
initiators were matched with potential implementation partners.

4.1.2. Assessment of the implementation process and outcomes
Analysis of the various policies and project documents of the ASC, and the interviews
with key stakeholders indicated that the smart city experimentation in Amsterdam can
be characterized by an open platform that enabled multi-directional information
sharing and productive partnerships among multiple actors. Thanks to the emerging col-
lective practices driven by the ASC, Buiksloterham overcame its initial weakness – e.g.
lack of plans and institutional arrangements for social engagement (AMS, 2017). A
local researcher from the knowledge institute stressed that the open platform gradually
facilitated multi-directional information flow, resources sharing and social learning
among a range of companies, public agencies, self-builders and knowledge institutes
via on and offline. In an early phase of a project, a small number of self-builders took
an initiative to establish key ideas and proactively mobilize key institutions (de Lange
& de Waal, 2019). Later, multiple alliances among a wide range of actors at the city
and local levels (as seen in Figure 4) were formed as a result of the continuous process
of building up urban experiment projects and partnering for scaling-up success. The pie-
cemeal interventions proved increasingly related and effective for the advancement of
creative economies and sustainable development (Noori et al., 2020).

The assessment revealed that the dynamic open innovation was established in the
context of self-organizing planning practice in the late 2000s. The municipality
focused on institutionalizing small-scale plot-by-plot experiments for urban

Figure 3. Location of Buiksloterham, Amsterdam (Source: Gladek et al., 2016).
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regeneration (Savini et al., 2016). City-making was considered as a temporal process
that was open to modification by any actors who were willing to make efforts
(Bouw & Thoma, 2019). In Buiksloterham, there was no typical strict zoning and
development plan but included a set of rules for what people wish to develop as
long as they stick to general guidelines (Gladek et al., 2016). A local expert involved
in pilot urban experiments emphasized that focus was not on establishing a long-
term fixed plan but on applying an organic approach (i.e. improvising and quickly
adopting to continually changing circumstances) to respond to emergent needs and
opportunities for Buiksloterham. In this context, varied actors were encouraged to
be part of urban experimentations and pieces of the area were gradually re-developed
by involving actors of varying sizes (e.g. housing corporations, engineers, clean tech
development firms and architects) (AMS, 2017).

The case study indicated that while the urban experiments were based on urban entre-
preneurialism, the government played a role in controlling the practice of organic plan-
ning. A piecemeal incremental strategy was supported by up-front public investments in
public buildings and the municipality continued to set land-use prices and building con-
ditions for new development (Dembski, 2013; Savini et al., 2016). In Buiksloterham,
social housing projects were initiated on public lands and sustainability was conditional
criteria for each building project. Environmental guidelines for area development (e.g.
industry and environment zoning guideline) required self-builders and developers to
adopt innovative solutions, especially for local energy provision (Dembksi, 2020; Mora
& Bolici, 2017). Some of the regulations and procedures appeared to be too rigid or

Figure 4. Overview of the stakeholders involved in the Amsterdam Smart City (ASC) (Source: adopted
from AMS, 2017).
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ambiguous and had to be adjusted or newly created in order to continuously encourage
development activities (de Lange & de Waal, 2019).

After all, the pace of development picked up as the continuous efforts for facilitating
urban living labs and the open platform attracted more people who desired to have
control over their living environment (Reimerink, 2016). In turn, Buiksloterham
involved more projects, multi-level partnerships between self-builders and private
actors in the area of mobility, public space, affordable housing, water management
and other circular innovation (AMS, 2017). The social fabric of the local actors was
strengthened and knowledge and resources were shared, contributing to enhancing
common values (of spaces) (Bouw & Thoma, 2019; Reimerink, 2016). Overall, in the
context of emerging self-organizing planning practices and clear institutional arrange-
ments for urban sustainability, local technology has been distributed through multi-
level social networks, contributing to gradual transformation into a circular city.

4.2. Smart transportation reforms (Seoul, Korea)

4.2.1. Setting the scene
Seoul is the capital city of the Republic of Korea with a population being around 10
million (Figure 5). The city is known for its drastic economic growth and rapid expansion
of population from 2.5 million in 1960 to 10 million in 1990 (SMG, 2015). The most
urgent and fundamental task of Seoul was establishing public services, especially
public transportation, to support the quality of life by enhancing mobility for the
Seoul Metropolitan Area (Figure 6). Despite the continuous supply of public transport,
social costs for severe traffic congestion continually increased, due to the increase of
travel and parking for cars (SMG, 2015). Road congestion further degraded bus
service quality, contributing to slow, late and unreliable public transit systems. In the
context of declining profits and excessive competition, private bus companies tended
to refuse operations in unprofitable areas (SMG, 2017), resulting in balanced service
across the city (Kang & Lee, 2015). The quality of service of urban transportation got

Figure 5. Location and map of Seoul Metropolitan Area (Source: An & Wan, 2018) (left).
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worse and car ownership continued increasing, while bus companies kept focusing on
individual lucrative business. Profound improvement was urgently needed, rather than
incremental adjustment. Eventually, Seoul urban transportation called for a radical
reform (Lee, 2017).

Seoul’s transportation reform, de facto smart city transportation, started in 2002, even
before the term ‘Smart City’ was caught on as an international model. The fundamental
goal was to shift the paradigm of urban transportation and introduce ‘a whole new public
transit system’ to improve citizens’ accessibility and mobility (Kang & Lee, 2015). Seoul
Metropolitan Government (SMG) introduced a quasi-public transportation system in
order to secure the public value, as well as maintain the private bus operations
(Pucher, Park, Kim, & Song, 2005). With support of information and communication
technology, Seoul tried to adjust bus routes and upgrade operational systems in line
with public interests in improving the service level of public transportation, as well as
enhancing social inclusion and environmental sustainability (SMG, 2017).

At first, the transportation reform looked impossible because no one welcomed the
reform in Seoul (SMG, 2017). Bus companies accused SMG of the infringement of prop-
erty rights (e.g. route decision right) and management interventions. The majority of citi-
zens, who were driving cars, fired off many complaints about the bus rapid transit and
median bus lane for car-lane reduction at the congested roads. Smart city transformation
required more than smart city technology in order to make a change and impact in the
real world.

4.2.2. Assessment of the implementation process and outcomes
The analysis of the Seoul’s smart transportation reform indicated that key enabling
mechanisms for the reform were multi-sector role-sharing among public management,
private operation and the citizens, based on multi-directional communication (Figure
7). Within the quasi-public transportation system, SMG was in charge of setting bus
routes to properly accommodate people’s transportation demands while the actual oper-
ation of transportation service was under the control of the private operators. Public
monitoring and evaluation systems played an important role in examining transpor-
tation operators’ performance, service level and contract fulfilment (Kang & Lee,

Figure 6. Commuting to Seoul from vicinity (Source: Seoul Institute, 2015) (right).
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2015). The Bus Reform Civic Committee – i.e. an independent organization composed of
key parties including civil organizations, knowledge institutes, bus companies, city
council and other related entities – was set up to encourage active civic participation
and prevent delays in the reform process (Yi et al., 2017). As a result of numerous meet-
ings (i.e. once every week for 2 years) among the key partners (Figure 7), SMG estab-
lished measures to restructure the bus routes and overall operational system for the
sake of citizens’ convenience and financial stability of bus companies (SMG, 2006;
Song & Kyung, 2005).

The case study showed that fundamental reforms were attributed to fully integrated
key information and data between the private operators and SMG. Transport experts,
who were previously responsible for the bus reform, confirmed that rules for sharing
and integrating key information such as revenue and occupancy among all the transit
operators and SMG were vital. Passenger Automobile Operation Business Act facilitated
renewed institutional arrangements that SMG and transportation operators jointly
managed revenue and redistributed it (SMG, 2017). All the fares of public transportation
including bus and subway were collected within the revenue pool management system
from both profitable and unprofitable routes, and redistributed based upon a new
fare-distribution rule (SMG, 2017). Surplus in profitable routes was used to compensate
for deficits in unprofitable lines served by companies whose expenses exceeded income.
Spreading their services over the entire city based on the innovative collective system,
thanks to the ICT, private entities saw an increase in the profitability of their business
while citizen’s welfare increased due to the wider distribution of better transportation
service over the entire city.

The key public actor, SMG, played a key role in ensuring that the smart transit system
significantly enhanced citizens’ access to information and services (Figure 8). The gov-
ernment proactively established an operational platform in order to collect, distribute
and monitor information on transit operation, and other data among citizen and bus
companies. The interviews with a former transport officer at SMG and a public transit
planner clearly revealed that gathering and releasing of all the public transportation
information to the public contributed to empowering citizens to monitor the state of
public transportation and be engaged in discussions that reflected priorities for further

Figure 7. Organizational structure of the transportation reform (Source: author).
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improvements. Based on monitoring and evaluation information, SMG continually took
on a central role in adjusting bus lines and overall system design while maintaining com-
petition among bus operators in order to enhance the quality and efficiency of public
transit services.

After all, the transportation reform brought radical changes in terms of efficiency and
equity in the delivery of infrastructure and services. Due to the increased speed, lowered
congestion and scientific bus management, the smart transportation system increased
flow speed and punctuality of services while the citizens’ public transportation cost
decreased as citizens paid distance-based fare with seamless transfers among travel
modes (SMG, 2017). Since the burden of transfer between different transportation
modes became relieved by the integrated fare system, people had higher freedom to
move with various transportation modes to use. All in all, the smart city initiative in
Seoul made a systematic and fundamental reform by accentuating the use of ICT to
achieve the better relationship and collaboration between citizens, private operators,
and the government based on multi-directional transparent communication. The most
important role of smart city technology was enhancement of transparency and account-
ability of both government and civic society.

4.3. Addressing the digital divide for smart cities (Portland, Oregon USA)

4.3.1. Setting the scene
Portland is the 10th fastest growing metropolitan area in the United States with
approximately 650,000 people and a stable growth rate of 1.8% per year (World
Population Review, 2021) (Figure 9). It is well known for its progressive planning
and sustainability initiatives. The City of Portland was the first in the U.S. to
release a Local Action Plan on Global Warming (City of Portland, 1993). Portland
recently became the first major city in the U.S. to build a bridge, the Tilikum Cross-
ing, exclusively designed for public and active transportation, creating a safer route to
cross the river (City of Portland, 2021). While progressive planning institutions
advanced sustainability work, there was increasingly disparate access to infrastructure
and public space. Compounding inequities in how public investments benefitted
different neighbourhoods, there were racial disparities in income and poverty
levels, which threatened the social and environmental security of disadvantaged

Figure 8. Change in roles of public and private actors after transportation reform (Source: authors).
*TOPIS: Transport Operation and Information Service.
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communities (Coalition of Communities of Colour, 2008). With the quantitative rea-
lities of asset allocations coming into focus (Figure 10), leaders in Portland had to
rethink their processes and underlying power and distribution dynamics.

The City of Portland has come to define its approach to ‘Smart Cities’ as the ‘use of
existing and innovative technologies, data collection and management tools to
enhance community engagement, improve delivery of public services and address city
goals around equity, mobility, affordability, sustainability, community health and

Figure 9. Portland on Northwest Map (Source: Nations Online Project, n.d.).

Figure 10. Average vehicle miles travelled in the Portland Metro Region (Source: MacArthur, Clifton,
Broach, & Shandobil, 2018).
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safety, workforce development and resiliency’ (Kendrick & Martin, 2015). Smart City
PDX (2021) has been at the nexus of private innovation and public services, centring
its programmes around equity and inclusion, data protection, security policies and tech-
nology adoption. The values embedded in the programme represented years of commu-
nity outreach and engagement to better understand and address divides carved over
decades of racism, disinvestment and violence. On the streets and in public forums,
people seeking racial, economic and social justice have argued that inclusion must be
the foundation for future public investments (Griffith, 2020). In that context, there
was an imperative that all public funding includes the adoption of emerging technologies
with public trust in mind and aligned with inclusive policies.

4.3.2. Assessment of implementation process and outcomes
For bridging the digital divide, the City of Portland has worked towards an open and
people first approach to digital transformation of public services (Smart City PDX,
2021). Adopting an Open Data Resolution (Resolution No. 36735), which created stan-
dards for data-sharing and accountability, the city created a healthy dynamic where the
public engaged and relied on data for their own analyses of everything from earthquake
hazards to permits to amenities (from transportation to emergency management to
parks) (City of Portland, 2020a). The approach to smart cities in Portland has fostered
a culture of open data governance to inform and evaluate key decisions, and achieve
more equitable service outcomes (Ordinance 188356, 2017). Smart City PDX was set
in motion to expand on these commitments as formalized through foundational docu-
ments approved by the City Council including equity priorities and privacy principles
(Smart City PDX, 2021).

The city has proactively considered the underlying desire and demand for technologi-
cal adoption from basic amenities to enhanced public services. The iterative interviews
with Smart City PDX staffs and working group members confirmed that one way to
mirror public values was to move beyond the conventional city-contractor model to a
more community-based approach to smart city development. By focusing on under-
served areas as a priority, the City of Portland collaborated directly with community-
based groups to address the issues most plaguing their constituents’ access to resources
and wellbeing. An emergent issue continued to be an increase in traffic fatalities with 56%
of traffic deaths occurring in disadvantaged groups (Portland Bureau of Transportation,
2020b). By building a common data framework, the City of Portland established incre-
mental safety measures based on the data characteristics (Pollock, 2018).

Moreover, the government has played an important role as a broker of technology to
pilot and test strategies openly for public scrutiny in order to increase access to services
while also incentivizing innovation. A pilot programm of e-scooter deployment was con-
ducted to test safety regulations and make data open so that impacts could be tracked by
public and private actors and kept an open market for competition to emerge and
provide direct to consumer products (Portland Bureau of Transportation, 2020a). Pilot-
ing smart city initiatives was an effective practice for providing all sectors an opportunity
to work through issues from the design to implementation phase.

Smart City PDX was explicitly designed to assess and address emerging needs of the
most marginalized group to protect public interests arising from technology adoption
(i.e. digital inclusion and data governance). In respond to evolving privacy and data
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security concerns, sensitive information and vulnerable populations have been safe-
guarded through transparent, ethical and non-discriminatory protections as part of an
effort to ‘reframe its mission around improving equity by being responsible with technol-
ogy’ (Simonite, 2020). Furthermore, in the context of COVID-19, an innovative
approach to rapid inclusion and enabling self-organizing planning was adopted. The
interview with the members of the Collective Stakeholder group of the Digital Divide
Response indicated that setting up the Digital Divide Work Group was key to advance
digital inclusion for individuals those experiencing poverty and isolation. An executive
team, consisting of expert representatives from marginalized groups, has collaborated
with city staffs for technical assistance, internal processing and funding as well as for
analysis of how to move forward and balance stakeholder priorities (City of Portland,
2020b; Smart City PDX, 2021). (Figure 11). 3 million dollars of Coronavirus Aid,
Relief, and Economic Security (CARES) Act funding has been allocated by the city
council to invest in digital inclusion. Technology kits have been delivered to frontline
communities through this new model for distributing devices utilizing community-
based organizations as the conduit and service provider for follow up maintenance
and training (Smart City PDX, 2021).

Overall, Smart City PDX provided a model for scaling-up initiatives to be responsive
to citizen concerns by engaging them in both policy and project design, piloting,
implementation and monitoring phases. The guiding principles set early in the smart
city initiative ensured that the adoption of new technology enhanced accessibility to
public services (Smart City PDX, 2021). During the implementation process of Smart
City PDX, time and expertise of a variety of stakeholders including traditionally margin-
alized groups were valued in defining innovative solutions. This model served as a remin-
der that smart cities start at the baseline of citizen access and must be viewed through
multiple lenses to enhance equity in both process and outcome.

4.4. Smart city coordination through smart ticketing system (HCMC, Vietnam)

4.4.1. Setting the scene
Located in the South of Vietnam (Figure 12), HCMC is the largest city in Vietnam with
approximately 9 million people, generating a fifth of the national GDP (DSO, 2019; GSO,
2019). The city has experienced rapid economic development coupled with extensive
population growth over the last two decades. Due to the rapid pace of urbanization,
the city has had various issues related to housing, environment, climate change and
urban mobility. Urban mobility has been a key issue in HCMC, which is demonstrated

Figure 11. Digital Divide Work Group Structure for scaling-up CARES ACT Response (Source: adopted
from City of Portland, 2020b).
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by the widespread daily congestion, a limited supply of public transport and the domi-
nance of private transport for door-to-door mobility. Buses were the only mode of
public transport available serving less than 5% of total travel demand. There has been
a decrease in ridership since 2013 due to the public perception of poor service quality
and lack of momentum to drive the innovations with the private sector (Figure 13).

In 2013, the Master Plan for Transport Development to 2025 was enacted with a goal
to increase the use of public transport up to 25–30% of the total travel demand by 2025
(Prime Minister, 2013) through outlining rapid transit systems and varied transport
modes. The Master Plan allowed HCMC to address the challenges of public transport
and called for the renovation of conventional governance mechanisms and an ineffective
communication platform. In 2017, the Smart City Strategy for period 2017–2020 with
vision 2025 was issued to shape the ‘establishment of the shared database and develop-
ment of open data ecosystem’ (HCMC People’s Committee, 2017) in order to push the
application of new technologies, the optimization of resources and establishment of a
citizen-centric governance mechanism.

Figure 12. Location and districts of Ho Chi Minh City (Source: authors).

Figure 13. Bus ridership in Ho Chi Minh City during 2002–2017 period (Source: MCPT, 2018).
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HCMC has been implementing a smart mobility project (i.e. Smart Ticketing System
of public transport network, called STS project) within the scope of Global Future Cities
Programme funded by Foreign, Commonwealth & Development Office of the UK (UK
FCDO) and with the technical assistance from UN-Habitat. Due to the interdisciplinary
nature of the intervention, the Department of Transport (DOT) andManagement Centre
for Public Transport (MCPT) acted as key partnering stakeholders, coordinating partici-
pation from multiple stakeholders (Figure 14). Aiming at establishing a technical stan-
dard framework (TSF) and proposing a workable governance system (UK FCDO,
2019), the STS project was expected to integrate public transport modes and provide a
collaboration platform for public stakeholders (e.g. existing bus operators and BRT/
MRT project owners) and private service providers (e.g. digital payment and banking
service).

4.4.2. Assessment of implementation process and outcomes
The analysis of the smart mobility project revealed that initial focus was on tackling the
internal issues related to limited information sharing among the city authorities and the
lack of accurate data-based management. The city has called for support from the inter-
national partners and participation of the private companies in order to reach the set
targets of the smart city strategy (People Committee of HCMC, 2017). The interviews
with a project manager and transport officers involved in the STS indicated that the
key driver of urban innovation in HCMCwas to establish several capacity building activi-
ties fully integrated into the project implementation. Several capacity building activities
were arranged to equip authorities staffs with essential knowledge and skills to adopt and
maintain the proposed TSF and to coordinate ongoing public transport projects in
HCMC (UK FCDO, 2019; UN-Habitat, 2019a). As a core component of project, the
capacity building focused on not only equipping the knowledge but also engaging the
members of the city’s technical working group (TWG) (e.g. DOT and MCPT) with inter-
national partners and private STS services providers. Such activities ensured the shared
understanding of common values, individual resources and responsibilities among
stakeholders.

Moreover, the STS project applied a learning by doing approach to smart city tran-
sitions – e.g. piloting smart mobility projects, building trust and a collaborative

Figure 14. Key stakeholders of STS intervention (Source: authors).
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discussion among different stakeholders from both public and private sectors. The key
stakeholders involved in the STS intervention emphasized that creating a dedicated
TWG and involving proactively private service providers into the planning process of
pilot projects was vital. With the implementation of pilot projects, the STS project gradu-
ally triggered the integrations of related activities and projects, creating an integrated
planning platform over time. Stakeholders had a chance to explore the mutual gains
and recognition of their interdependence and shared ownership regarding the city’s
smart ticketing system. This process of multi-sector engagement in the early phase con-
trasted with the conventional approach of project design and implementation.

As the STS knowledge and trust among stakeholders increased, the small scope of inte-
gration (i.e. internal collaboration amongst sectoral departments) gradually triggered a
larger scope (i.e. establishing collaborative mechanisms with business entities and
open platforms to engage new service providers) (Figure 15). Through the regular meet-
ings and occasional workshops co-organized by FCDO, DP and the city authorities, STS
process gradually strengthened relationships among stakeholders and increased the
number of partners joining the platform and discussions in order to improve outcomes.
Previously, city authorities worked mainly in silos or with limited coordination, but the
STS project led to a process which created inroads to collaborate internally and exter-
nally. However, it is worth to note that the presence of academies and NGOs in the
STS project has still been limited since their expertise in this area was still emerging
and the role was not yet been clearly identified.

Overall, the project has gradually generated collective practices among the stake-
holders, enhancing technical capacity regarding new technologies of city authorities,
and upscaling coordination efforts for public transport development. The project recog-
nized the vulnerable groups as one of many end-users or beneficiaries of smart ticketing
and in turn increased the service provision opportunities for the private sector enter-
prises (Macdonald, 2020). More precisely, the project had made efforts to investigate
how to support vulnerable groups over the long-term by enabling fare discount policies
for targeted users. If successful, it will enhance the convenience level of all public trans-
port modes and the perceived reliability of transport services. In the long-term, it will
create behavioural changes of not only public transport users but also service providers,
contributing to overall ridership and distribution of accessibility to jobs and services
across the city.

Figure 15. Collective process enhancement of STS.
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5. Analysis of commonalities and context-specific approaches of selected
cases

5.1. Smart city transition with an integrated platform

The case studies illustrated that smart cities represent a dynamic process of transform-
ation where most cities start with practical applications to enhance basic services
ranging from public transit to broadband access, security enhancement and resource
management. The smart city initiative gradually advanced city goals around sustainabil-
ity, equity and affordability by reinforcing engagement of multiple actors.

All the case studies reveal that an integrated platform can play a role of middleware in
enabling collective governance across sectors and at multiple levels, accelerating the
smart city transition and activating a network of actors for its implementation. Facilitat-
ing open and multi-directional information flows among stakeholders – e.g. city to
citizen, citizen to citizen, citizen to city – the smart city initiatives addressed emergent,
temporal and diverse social issues. Each case study showed the importance of the affor-
dance and transparency of systems and the condition of being open to change from
within or the outside (de Lange & de Waal, 2019). In Amsterdam, establishing open plat-
forms facilitated the continuous processes of exchanging, merging, and sharing ideas and
resources and finally upscaling sustainability experimentation among stakeholders. In
the case of Seoul and Portland, open governance and integrated communication
systems were foundational to building public trust and accountability and engaging citi-
zens in technology applications that benefit their wellbeing. The government in HCMC
expanded the mechanism of engagement by piloting open platforms for both private and
public sectors. Each case illustrated that the shift to more collaborative governance took
time. As a variety of stakeholders learned to work together in an informal atmosphere,
mutual trust and collective practices became the norm.

Our research shows that smart transitions are not enacted only by citizen participation
nor top-down process, but often take a hybrid formation to effectively engage actors at
multiple levels (Luque-Ayala & Marvin, 2015). The notion of top-down and bottom-
up does not adequately reflect the complexity of issues at play. In Seoul and HCMC,
the strong intervention of the city governments to properly accommodate citizen’s trans-
portation demands was fundamental for significant increase in accessibility and mobility
across a city. In the case of Amsterdam, the municipal government played an important
role in controlling the organic planning practice by establishing specific environmental
and social norms for development projects in order to ensure sustainable and equitable
benefits to localities. The city government in Portland proactively developed founda-
tional principles with commitments to a public process to ensure there was buy-in
and accountability from the beginning about the city government’s role in ensuring equi-
table outcomes. Each case shewed that aligning a macro-level policy with public values is
critical to reach equitable outcomes from the smart city initiatives.

5.2. Context-specific approaches

The way smart city transitions happen is indispensably linked to the socio-economic, cul-
tural and institutional contexts. Each of the selected cities took different approaches to
establishing an integrated platform in order to address specific ‘pre-existing’ socio-
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economic issues within an institutional context of a city. In the case of Amsterdam,
various actors including the municipal government, self-builders, knowledge institutes
and entrepreneurs established multiple open platforms that enacted a multitude of
small-scale collaborations among the stakeholders. Being characterized by contingency
and multiplicity, such a governance model enabled the diverse actors to co-produce
and expanded desired values (circular innovation) out of urban sustainability
experiments.

In Seoul, for the fundamental reform of public service, the metropolitan government
proactively established a centrally-controlled platform, through which the government
created innovation with private operators and facilitated collective decision-making pro-
cesses among a wide range of stakeholders. Through the centralized operations, the public
actors incentivized the innovation in public service to accommodate citizens’ demands for
better access to the whole information and service. Based on a transparent and integrated
information system, the quality of the service was fully monitored and improved.

With commitments to equity, open data and privacy protections, the City of Portland
focused on establishing a community-centred platform. To address the serious issue of
increasing digital divides, the city government built a strategic relationship with actively
working community-based organizations. The organizations played key roles as interme-
diaries – i.e. identifying urgent needs, providing technology training and facilitating a
process for distribution. The strong collaborative relationship between the city govern-
ment and the key organizations enabled marginalized groups to access information
and participate in planning.

In the case of HCMC, smart city initiatives focused on building two-track platforms, in
which internal and external collaborations were established simultaneously. Such two
tracks were essential to accelerate the capacity building of public actors at the same
time as collaboration with multiple external partners in order to receive public and
private inputs. The governance model gradually enabled all the key stakeholders (e.g.
public agencies, private companies, international organizations and community
groups) to set up common ground and shared ownership for smart city transitions.

After all, critical elements and processes for sustainable and inclusive smart city tran-
sitions vary, according to socio-economic agenda, and would benefit from leveraging
available resources and capacities of actors and building on emergent local networks.
Our research provides context-specific lessons for smart city development that start
with seeing systemic changes and right-sized solutions to real-life situations. First, insti-
tutionalization of small-scale organic plot-by-plot approaches to urban experimentations
can provide opportunities for facilitating inclusive urban transformation, especially when
large-scale planning does not work within the context of limited financial resources or
the need to distinguish unique community assets. As seen in the case of Amsterdam,
the gradual and organic transformation process can leave room for both small and
large actors to invest in development. Capacity for strategic mobilization (e.g. identifying
an institution who supports innovative ideas of a small number of citizens) in the early
stage is essential for initiating smart city projects. Upscaling smart city projects by
sharing information, knowledge and resources and partnering via a variety of platforms
is a key to increase benefits for individuals while strengthening the commons.

Second, creating fair distribution of benefits across the whole city may require a full-
fledged systemic reform as it can produce a significant synergistic effect. Depending on
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the priorities, urgency, and the scale of urban issues to tackle, a radical reform can turn
out to be more effective, instead of incremental adjustment. For bus reform cases like
Seoul, opening and integrating the whole system is necessary to make breakthrough
achievement when a city cannot escape from the tragedy of the commons as private
actors focus on profit only and all become losers. Distributing quality services over the
entire city with the solid belief of benefits-sharing thanks to the ICT, both profitability
of service and societal benefits increases.

Third, in some cases, creating an ecosystem for innovation may require advanced
institutional measures in place to protect citizens’ rights and security, especially those
who are most vulnerable. As seen in Portland, a city first needs to address equity
issues such as WiFi affordability for the most vulnerable groups in order to have a
responsive marketplace of ideas and meet basic user needs to join digital networks.
The case suggests that it is critical to conduct pilots open to public scrutiny as part of
adoption process, ensure technology is developed through a mix of public and private
actors (especially, small, local contractors), and establish a coalition of community-
based organizations for increasing digital transformation, access and connection.

Fourth, when there is institutional fragmentation and a lack of collaborative practice at
public authorities as in the case of HCMC, there is a necessity of having a step-by-step
approach to expanding an open innovation ecosystem. The initial focus needs to be on
enhancing coordination and integrationwithin the city government. Next, with the capacity
building for external collaboration, city authorities can proactively engagewith diverse part-
ners in implementing and monitoring pilot projects. In this process, open ecosystems and
knowledge networks are gradually established, engaging new service providers.

All in all, ‘smart city’ has a strong connotation for technological, organizational and
social innovation processes. The success of smart city initiatives must be built on the
broader socio-economic and institutional contexts of a city over time, in order to gradu-
ally shape shared ownership and ensure public goals are met.

6. Discussion and conclusions

Overall, our research advances current academic and policy discussions on smart city tran-
sitions, especially, as a social transition towards more inclusive development through tech-
nology. First, our research indicates that there needs to be amore nuanced understanding of
the varied forms of socio-technical transitions that facilitate inclusive urban transformation.
Considering pre-existing strategic concerns of cities, incumbent actors’ networks, regional-
specific resources and local institutional structures and capacities are critical to determine
what are the appropriate and practical processes and elements for smart city transitions
(Raven et al., 2019). The strategy for smart city initiatives should be flexible, contingent
and practical to solve the wicked problem of a particular city, rather than sticking to a for-
mulaic one-size fits all approach.What matters is that smart city transitions ultimately con-
tribute to enabling more equitable and resilient urban change (e.g. Castelnovo et al., 2016;
Durose et al., 2019; Kitchin, 2019).

The case studies point out that smart city processes do not follow black and white
logic. In practice, distinction between bottom-up social processes and technology-led
top-down approach is often subtle as Joss et al. (2019) emphasized. Smart city transitions
tend to be multi-level endeavours mediated through open governance systems and
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integrated platforms in order to address citizen’s varied needs for better and equitable
access to public services. In this context, discussions on smart cities should move
beyond arguing for an ideal process of urban transformation based on the Western-
oriented theorization of smart urbanism (Shelton et al., 2015). As emphasized by
Luque-Ayala and Marvin (2015), there is an urgent need to critically engage with why,
how, for whom, and with what consequences smart city transitions are emerging in
different settings. What is necessary is to explore differential expression of smart city
transitions across the globe and the potentials to develop more contested forms of knowl-
edge, rather than sticking to pre-defined logics of smart city development.

In conclusion, building an inclusive, integrated and multi-level planning approach is a
prerequisite for effective and sustainable transformation into smart cities. Based on our
in-depth engagement with the four cases, it is our firm belief that with an integrated
approach to data and information collection and management, citizen engagement,
social capital, hard infrastructure and digital technologies can work together to make
cities more inclusive and resilient. The way that smart city transitions are enacted
varies among cities across the globe, depending on their broad socio-economic agenda
and local contexts. There should be open-ended and interdisciplinary lenses through
which smart cities are assessed and discussed. In practice, the open and collective co-cre-
ation processes for smart city transitions can be a cycle of trial and error rather than a
linear path progression. It can be a slow process to norm agreements between public
and private sector actors and reach appropriate terms that serve the public good. In
any case, the design, access and control of smart cities must be open, transparent and dis-
tributed fairly in both process and outcome. They are complex and dynamic and only
possible when leveraged through collective efforts.
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