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Abstract: Currently, the efforts of many cities around the world, including Seoul, are aimed at trans-
forming themselves into smart cities under a governance vision. Thus, the purpose of this study is to
propose a reinforcement plan for the ‘Smart Seoul” portal to develop into a cooperative, participatory,
and network governance. We select four representative smart city portals from Barcelona, Amster-
dam, Columbus, and Singapore and evaluate their main features and roles. We sort the features
analyzed in each portal based on certain governance strategies, employing their key features as part
of our evaluation criteria model. These evaluation criteria are used to analyze the ‘Smart Seoul’
portal and create a strengthening plan. The plan comprises a set of actions intended to improve
the portal’s capabilities in terms of disclosure of information, the participation of stakeholders, and
civil petition services. When this plan is implemented, the resulting optimal information disclosure
through the ‘Smart Seoul” portal will ensure the transparency of Seoul’s administration and create
an environment in which citizens can actively participate in solving urban problems and making
decisions. In addition, the results of this study will be an important guideline for the design and
operation of smart city portals, and the catalogs for key features are expected to be used to make
smart city portal design regulations in the future.

Keywords: smart city; ‘Smart Seoul’ portal; network governance; disclosure of information; partici-
pation; civil petition services; evaluation criteria

1. Introduction

The Seoul Metropolitan Government has created a cooperative model in which busi-
nesses, experts, and citizens participate and has promoted a smart city platform construc-
tion project that can create public value through network governance [1,2]. From 2019, the
smart city platform has added the ability to hold meetings, make decisions, and innovate
communication skills at any time [2]. It is also expected that the smart city platform will
solve urban problems (transportation, environment, energy, etc.) [3], communicate with
citizens, and contribute to realizing public values. Although various sensors based on
advanced ICT (information and communications technology) are installed in cities and
colossal data are provided through the ‘Smart Seoul’ portal, there are still many shortcom-
ings in demonstrating citizen participation and public value [2]. Smart city projects are
being promoted for changes to the government organization, changes in the position of
government, city improvement, social and economic value creation, and solving of urban
sustainability problems [4—6]. In this respect, the smart city platform can play an important
role in e-government (electronic government) information disclosure, administrative ef-
ficiency, transparency, citizen-centricity, citizen participation, and cooperation [7-10]. In
addition, it is developing as a tool that can realize network governance through mutual
communication and the creation of new public value by utilizing the network of the plat-
form [11-18]. Network governance contributes to solving social problems in the traditional
bureaucracy and realizing it as a coordination method that seeks cooperation and inter-
action among members [11,15-18]. Since the network is formed through the interaction
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of a wide range of stakeholders, it is an open operating system that can share opinions
and suggest alternatives and has also appeared in the public domain of many countries
around the world [11,18]. Examples of platform government implementation include “
challenge.gov” in the USA, “canada.ca” in Canada, the “citizen scientist participation plat-
form (Biirger schaffen Wissen)” in Germany, and “Government 3.0” in Korea [11,12,17,18].
As part of electronic government (e-government) administrations, these platforms emerged
along with the rapid growth of internet and were recognized as supporting entirely digital
functions for participants. Accordingly, various participatory innovation platforms have
emerged for urban revitalization and public service innovation [19-22]. Anttiroiko [23]
called the direction of smart city evolution ‘Smart City 2.0, which involves civic joint
participation, and proposed the name ‘City-as-a-Platform’. End users of such a service,
such as governments, businesses, and citizens, use data, which drives decision-making.
Furthermore, based on city data connected through a smart city, smart citizens solve city
problems and participate in major decision-making processes. The goals of government
administration in the past and present are the same, namely, to improve public service
and achieve a better quality of life. The government administrations of smart cities are
evolving to incorporate decision-making based on collective intelligence through platforms.
The roles of these governments are changing from ‘doing things’ to ‘enabling participa-
tion in civic innovation’ [7,23-25]. To manage e-governments through innovative PPPs
(public—private partnerships), various countries around the world are operating portals of
smart city platform according to their vision and purpose. In other words, participation,
cooperation, and decision-making through the portal can realize public value [13,14,26].
Following this trend, the Korean government recognized the importance of such a portal
and planned to develop a portal to be distributed to local governments. In 2007, the
country started developing a smart city portal as a government project, and in 2013, it
announced a Korean portal. The standard portal, which has been certified since 2018, has
been distributed to local governments [27]. To create a PPP model in which businesses,
experts, and citizens participate in the realization of a smart city, the Seoul Metropolitan
Government has established a portal through which information can be exchanged with
stakeholders [28].

Therefore, the purpose of this study is to analyze smart city portals in 4 cities around
the world to create evaluation criteria and to compare and analyze Seoul portals to suggest
ways to improve network governance. First, the roles of smart city portals in various
cities around the world appear to be different depending on each city’s vision and goals.
European cities focus on civil participation and human centeredness, while Asian countries
focus on increasing national competitiveness. Likewise, in the case of the United States,
private companies based on new technologies are at the forefront of the economy [29-33].
Therefore, considering these characteristics, we select smart city portals of European,
American and Asian. The selected smart cities are Barcelona and Amsterdam in Europe,
Columbus in the USA, and Singapore in Asia. The four selected cities were evaluated as
excellent examples of smart city business performance by several international evaluation
agencies and received awards [32,34-45], it was judged that the portals operated by these
cities could also find best practices in design and operation. Second, the characteristics
analyzed in the world’s four portals are classified based on the concept of network gover-
nance, and the evaluation criteria are determined after arranging the core characteristics
that appear in common. The evaluation criteria were divided into information disclosure,
participation and cooperation, and civil service. In other words, the main concern is how
to provide information and realize public value through participation and cooperation [46].
Citizens should not be tools for operating cutting-edge ICT technologies but find ways
to speak out and become citizen-centered cities [47—49]. In addition, in order to realize
sustainable governance, government portals must have the capacity to realize public value
and a structural configuration that can continuously re-establish [50]. Of course, the four
city portals selected in this study also have advantages and disadvantages. Therefore, by
analyzing the features of the Seoul portal, good functions are continuously developed, and
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the shortcomings refer to good examples of other city portals to find a development plan
to become a sustainable portal. In addition, through literature research, it seeks ways to
improve the important factors (innovation, sustainability, efficiency, citizen-centricity, etc.)
of the smart city platform claimed by several authors [4-10]. These improvement measures
will be significant implications for the function improvement of Seoul portals and other
city portals that plan and operate network governance through portals.

2. Literature Review
2.1. Governance

Governance through the government platform is to create public value and build a
sustainable city by communicating and cooperating with the government, business, and
citizens [3,5,6,11,12,17,18,26,51-54]. The definition of governance is variously defined as
collaborative governance, meta-governance, and network governance according to view-
points [16,26,51,55-57]. The concept of governance has been classified and used in multiple
ways by several scholars [15,17,51,58]. However, it has a common characteristic that it
seeks a new administrative management method through communication and cooperation
to solve common problems. Collaborative governance emphasizes collaboration between
government agencies, corporations, and private organizations. Collaboration is a group
of activities that are performed through the joint work of two or more agents that seek
to achieve a common goal [56,59]. The concept of meta-governance deviates from the
dichotomous logic of governance theory and is related to how governments are involved
in promoting and guiding self-organized systems of governance [16,57]. Therefore, the
role of the government is limited, as it must continue to function through a network con-
figuration. Network governance is a type of coordination characterized by an organic or
informal social system as opposed to bureaucratic structures with formal relations between
them [17]. Network governance based on self-organizing and decentralized relationships
based on interactions between citizens and governments has become an important concept
in the implementation of platform government [20,52,60-63]. Network governance has
three unique features. First, network governance structures have autonomous but interde-
pendent actors. The driving force behind such a network is that not all its actors can solve
a particular problem on their own; thus, realizing that they need each other is key [53]. Sec-
ond, collaboration between the actors of such a network takes place within self-constructed
structures. At first, there is no interaction when they get together, but as they begin to inter-
act with each other, they develop structures that also gradually begin to interact with one
another. Third, network governance features the ability to solve complex social problems.
Actors gather around common interests and try to find solutions through joint coordina-
tion [26]. Therefore, merging the concepts of network and governance provides a definition
of network governance, namely, “governing with and through networks” [51]. Despite
the various definitions of governance as described above, the common point is to create
public value by seeking an innovative new administrative management system through
information sharing, innovation, interoperability, efficiency, communication, participation,
and cooperation [7-9,14,64,65]. Governments should also change their relationship with
government, citizens, non-state actors, and other arms of government through smart city
governance [10]. In addition, they must play ‘role of coordinator’, ‘role of funder’, and ‘role
of regulator” [66]. Providing much information through intelligent ICT technologies and
platforms can be a high-quality service that the government can provide to citizens. How-
ever, citizens should be the center, and the role of the government and citizens is essential
to develop into Inclusive Cities, Resilient Cities, and Innovative-Cities [47,48,67]. In the
decision-making process, roles and activities for power sharing are needed [68], access to
information should be equal, and inclusive governance without the underprivileged [13].

2.2. E-Government Portal

The establishment of a governance platform is being proposed for smooth communication
and information exchange between stakeholders through the Internet [9,10,20,23,61,63,69,70].
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In order to share various information on the platform the portal acts as a gateway (informa-
tion window) when users access the platform, and is being built with organic connection
and user-friendly design [20,23,61,63,69,70]. The reason for the rapid rise of such portals is
that it is necessary to provide services and information flexibly and quickly in accordance
with the diverse needs of citizens [71], and smooth communication between stakeholders
has become necessary as the network effect increases [20,23,72-76]. In addition, the use
of digital technology can enable citizens to more easily express and propose their opin-
ions, improve citizens’ awareness of public matters and increase the acceptance of policy
decisions [15,20,23,61,64,65,70,74,75,77]. For this reason, portals are regarded as one of
the core strategies used in various fields, and plans to develop e-governments have been
actively implemented in public domains beyond those of industry, management, and the
economy. Through portals, it is feasible to equalize the relationship between a government
and its citizens, facilitate communication, and increase the flexibility of, democracy of, and
participation in network governance structures [11,17,23,28,53,70]. Accenture [20] stated
that e-governments can connect people and promote the delivery of innovative public
services by acting as an intermediary. This can provide positive effects in terms of making
data available and enhancing the cohesion between participants and organizations [67].
Gorwa [22] said that it is important to increase the role and value of portals by actively
utilizing ICTs such as social media and the Internet to enhance their effect. These portals
induce the active participation of users and allow all participants to create added value
by exchanging information or services that they want [23]. In addition, interacting on
a network is a useful way to handle complex environments and is suitable to facilitate
information disclosure and sharing and the provision of customized services [11,12,78,79].
Janssen et al. [80] also argued that a portal is a tool enabling an e-government to deliver
added value to its stakeholders, and it is also a useful way to deal with complex envi-
ronments composed of numerous interactions and networks. Likewise, he emphasized
that policies can be adjusted in ways that citizens prefer, and information can be shared
and services can be provided to citizens. Citizens’ ability to freely express themselves and
propose their opinions through a portal enables their active participation and cooperation
in policy making. As a result, the ultimate goal of governance can be achieved through
a portal [12,15,62]. The concept or function of an e-government is defined in various
ways, and the types of e-governments include government 2.0, open government, and
lean government [12,80,81]. O’Reilly [12] insisted on the existence of a government 2.0
that could induce the innovation of stakeholders as an open government by introducing
ICTs into the public domain. The key to this type of government is to design policies with
stakeholders by using the Internet to increase government planning capabilities and data
openness and to encourage the true engagement of citizens. In addition, for e-governments
to maintain their sustainability, it is necessary to create an environment in which citizens
can actively participate in various activities and to establish a new system facilitating
the straightforward collection and analysis of public information. An open government
refers to the expansion of citizen participation by seamlessly transferring information to
citizens or by opening up decision-making processes on policy issues [82]. In other words,
an open government should take a practical and broad approach to issues by increasing
the possibility of citizens’ participation through a managerial interaction method using a
portal [9,81]. Real public value can be realized only when citizens” active participation and
transparency are increased. Many countries around the world are looking for alternative
ways to solve problems by publicizing them on portals and obtaining ideas from peo-
ple [83,84]. Lean governments aim to provide online services, open data, and participatory
innovation and reduce the complexity in the public sector. This concept is based on the
slogan ‘Doing more with less’. In other words, according to the current trend toward small
government, it is necessary for lean governments to empower people to effectively solve
social problems and reduce administrative inefficiencies [80]. This means reducing the
role of the government in the public sector and actively engaging the private sector. The
government should play not only a steering role but also the role of a facilitator so that



Sustainability 2021, 13, 5886

50f29

private interactions can work smoothly [85-87]. This means that governments should have
the capacity to connect actors or enable cooperation, and they should not just play the role
of attracting the private sector to the public sector [86,87]. Considering the above concept of
governance and e-government portal, a smart city portal plays a role in realizing flexibility,
connectivity, creativity, self-organization, people-centeredness, and data-based network
governance [7,8,10,54,88]. Additionally, these portals are recognized as important factors
that distinguish an ordinary city from a smart city. Smart governments have built platforms
and portals to provide information, drive collaboration, and encourage citizen participation.
Therefore, it is necessary to create public value by listening to the voices of citizens through
the portal and working together for urban innovation [7-9,13,14,48,49,88,89].

3. Methodology

The key step in the methodology of this study is to establish the evaluation criteria
necessary to evaluate the governance function and role of the Seoul Portal. There are
currently no clear references for this. Therefore, in this study, through literature review, key
words of governance and e-government portals were extracted and the characteristics of
portals operated in various cities around the world were analyzed. Further, by integrating
the key words of literature review and the key features of the portal, an evaluation criteria is
established. Here, there is also a limit to the objective criteria for selecting a representative
global smart city portal. Therefore, four portals were selected in consideration of the awards
experience of international evaluation agencies and the characteristics of each continent.
Currently, the operation and role of smart city portals in cities around the world differ
according to smart city policies, but the vision of improving the quality of life of citizens
through participation and cooperation has a common point [29-33]. The selected smart
cities were Barcelona and Amsterdam in Europe, Columbus in the USA, and Singapore
in Asia for the following reasons. Barcelona Digital city has handled a simple premise
since its beginning “no smart city without smart citizens.” Therefore, all the programs and
policies aim to play a key role in developing smart cities. Thanks to this set of policies, in
2014, Barcelona won the "European Capital of Innovation Award" competition organized
by the European Commission [32,34], ranking it as the best smart city in Europe and
becoming a benchmark for other European cities that apply the lessons learned from the
experiences developed in Barcelona. Moreover, Barcelona, together with Singapore, are two
of the smartest cities, according to the “Understanding the Challenges and Opportunities
of Smart Cities report”, carried out by Philips Lighting and Smart Cites World, which
covered 150 variables that influence urban planning in cities [35,36]. Amsterdam Smart
City brings forward a new approach where science, education, government, business
partners, and societal organizations work together to identify complex urban challenges
and provide efficient solutions. The development and success of Amsterdam Smart City
were reflected in its prize as "European Capital of Innovation Award" in 2016, a competition
organized by the European Commission [32,36]. In 2017 Amsterdam won the “World Smart
City Award for a circular economy” in the Smart City Expo World Congress 2017 [37],
and was also awarded for the “Best Government Emerging Technologies” by the World
Government Summit Awards [38]. Moreover, Amsterdam has been ranked as the third
smartest city globally in the “IESE Cities in Motion Index” in 2019 [39]. Columbus city
has a bold vision to be a community that provides beauty, prosperity, and health for all
of its citizens [40,41]. In 2015 was awarded in the Intelligent Communities Forum as the
first “Intelligent Community City”, also was the second Large American City “City of the
Future” proposed by the fDi Magazine [41]. Furthermore, in 2016, the U.S. Department of
Transportation (USDOT) awarded USD 40 million to the City of Columbus, Ohio, as the
winner of the “Smart City Challenge”. With this funding, Columbus integrates innovative
technologies, applications, and services to develop smart solutions to community-centered
transportation problems [41]. The Singapore Smart Nation program seeks to build a
smart city with high speed, pervasive, intelligent, and secure ICT infrastructures, which
support all city systems in an integrated way [42]. The main difference from other smart
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cities is being a city-state, which means it is compact, efficient and fast in implementing
new solutions, pilots and prototypes [42]. Singapore was also recognized as the second
smart city in the years 2018-2019 and reached the first position in the “Top 50 smart cities
worldwide” for the years 20202021, developed by the Eden Strategy Institute [43,44]. It
has also been awarded first place in the “Smart City Index” 2019 and 2020, developed by
the Institute for Management Development [45]. The four cities selected as described above
were evaluated as exemplary cases of the smart city project performance by international
evaluation. Therefore, in this study, it was determined that the governance vision and
purpose would be well reflected in the portals operated by these cities.

In addition, after analyzing the characteristics of the selected four portals and ex-
tracting key features, evaluation criteria of three groups were determined based on the
governance concept. After analyzing the “Smart Seoul” portal using the determined eval-
uation criteria, a sustainable improvement plan was presented (Figure 1). In addition,
we proposed a reinforcement plan for the Seoul portal in consideration of important el-
ements of governance that the smart city platform must have along with the evaluation
criteria [5,7-9]. In other words, it evaluated the governance sustainability of the smart city
portal. Therefore, in this study, considering that there are no standard evaluation criteria
in the governance analysis of smart city portals, four city portals and Seoul portals were
compared and analyzed, and mutually exemplary cases were selected and reinforcement
plans were presented. It is judged as a limitation of research at the present stage, and if
continuous research results are derived and accumulated in the future, it is judged that
evaluation and improvement measures based on theoretical discourse will be made.

Choice of 4 smart city portals around the world

(Barcelona, Amsterdam, Columbus and Singapore)

\ 4

Extract the key features of the portals

v

Determine evaluation criteria

v

Evaluation of ‘Smart Seoul’ portal

v

Propose the governance improvement plan

for the ‘Smart Seoul’ portal

Figure 1. Flow chart of research method.

4. Smart City Portal Analysis and Derivation of Evaluation Criteria
4.1. Barcelona Digital City

The ‘Barcelona Digital City” portal [90] provides resources and information about
transformation, innovation, and digital empowerment through the support of citizens [91].
The data collected from the city are shared with citizens and companies, promoting projects
aimed at developing a smart city. The portal provides information about smart city projects.
The projects are sorted by lines of action, and the objectives, activities, budget, expenses,
and implementation time of each project are shown in detail for the benefit of the citizens.
Various stakeholders participate actively due to the strategic governance model devel-
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oped by the Barcelona City Council to identify and involve them [34]. The Barcelona city
council leads these smart city projects. Public agencies collaborate in their design and
implementation. Private partners adapt their technology and finance investments to the
projects. Entrepreneurs provide business ideas. Universities conduct research on smart
cities. Citizens identify urban problems and comment on project proposals. In addition, to
support the founding of businesses, the portal offers financial training, networking, and
subsidy programs and supports entrepreneurs in their idea experimentation. Through
technological events and joint work projects with other countries of the European Commu-
nity, cooperation between entrepreneurs and international stakeholders who provide them
with logistical support to start their businesses is encouraged. Furthermore, many projects
are aimed at digital inclusion and training. Their priority axes are promoting creativity
to foster technological vocations in children, actively training people in digital skills for
future employment, and providing social, intergenerational, territorial, and gender inclu-
sion training. Regarding information disclosure, in the ‘Open Data BCN’, a total of 486
databases, 1981 historical series, and 2867 resources collected from public institutions are
freely disseminated to citizens. The data are sorted into five groups: territory, population,
city and services, administration, economy and business. The ‘BCN Map’ section provides
the urban geographic information of the city. The BCN Guide provides citizens with
information about cultural and leisure activities with location maps and advanced searches.
The monthly statistics regarding data updates and publication, as well the support of the
involved companies, are displayed. The statistics show an increasing trend in terms of
new databases, historical series and search resources. The quality and accuracy of the
databases is high, and there is an external agent in charge of their supervision. The data
are searched with keywords, tags, formats, licenses, and geolocation, and the results can be
downloaded in 38 formats, including GIS (geographic information system), text, web, and
spreadsheet formats. Additionally, specialized users can create specific applications to link
directly to the databases and search for customized information using the portal catalogs.
For civil services, the ‘Procedures’ section provides tools to assist citizens in performing
procedures, submitting complaints, searching queries and obtaining answers regarding
administrative issues, and citizens can also request data within this section. Statistics
show that the portal’s capacity to serve users and solve complaints has been increasing
monthly. The terms of use and data rights as well as the treatment of personal data and
petitions are also provided in detail, guaranteeing individuals’ privacy. Finally, the active
participation of citizens in terms of contributing ideas and solutions to improve the portal’s
services and provide added value to various smart city projects is promoted through the
‘BIT Habitat-1 lab” program. There are challenges for programmer users to develop apps
that facilitate data availability. The best work is awarded, and the apps are disseminated
for the citizens’ use. Based on the above comprehensive analysis, the general features of
the Barcelona Digital City portal are summarized into a total of 13 categories: stakeholders’
participation, information diversity, quickness, privacy and security, project collaboration,
complaint processing, customized information, information up-to-date, information accu-
racy, education and training, start-ups and jobs, prizes and incentives, and international
cooperation (Table 1).

Table 1. General features of the Barcelona Digital City portal.

Portal Name General Features (13 Categories)

Stakeholders’ participation, information diversity, quickness,
privacy and security, project collaboration, complaint

Barcelona Digital City processing, customized information, information up-to-date,
information accuracy, education and training, start-ups and
jobs, prizes and incentives, international cooperation.
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4.2. Amsterdam Smart City

The ‘Amsterdam Smart City” portal [92] collects information about smart city projects
taking place in the metropolitan area of Amsterdam and facilitates expertise sharing by
connecting citizens, innovative companies, knowledge institutions, and public agencies to
create a city with a vision of the future. The portal is designed to show news, events, re-
quirements, job opportunities, joint work experiences, and projects. There are 20 permanent
partners working with the Municipality of Amsterdam on this portal, and 604 organizations
are involved; most of them are actively participating and collaborating in the portal. De-
tailed contact information for the more than 8400 members, which include companies,
knowledge institutions, public agencies, and citizens, as well as their contributed ideas, so-
lutions, and smart city projects, are also provided. The projects are sorted into six channels:
circular city, energy, mobility, citizens and living, digital city, and smart city academy. The
objectives, activities, and stakeholders of each project are shown. For most of the projects,
links to their specific web pages are provided. The portal shares the experiences and
success stories of previous projects, participation information regarding ongoing projects
and various expert comments. Events promoted by stakeholders to disseminate new tech-
nologies are also posted. Moreover, calls for citizens and entrepreneurs who wish to be
part of various projects are published. A list of training courses for citizens is available
in the ‘Open Research Amsterdam’ section of the portal. In the ‘DatalLab Amsterdam’
section, free weekly demonstrations of the projects being managed by the Municipality of
Amsterdam are held. Regarding information disclosure, the Municipality of Amsterdam
has developed a ‘Data and Information” portal that currently provides information from
320 databases, 20,864 data services, and 1248 publications. The databases are classified
according to 12 topics: board, population, culture and recreation, sustainability and the
environment, economy and tourism, education and science, public order and safety, space
and topography, traffic, work and social security, living, care and welfare. The information
can be searched with keywords, and the results can be obtained in various text formats,
including spreadsheets, PDFs and GISs. There are application programming interface
(API) services that allow specialized users to connect directly to the databases and obtain
customized data. Additionally, the portal has a special ‘interactive maps’ section, which
displays a variety of data in GIS web viewers according to spatial locations. There are no
statistics on the precision of this data or the update frequencies. However, the last time
the data were updated and the contact details of the staff in charge of updating the data
services and ensuring the accuracy of the databases are shown. Since all members are free
to upload information about projects, it is mentioned verbatim in the portal that the indi-
viduals who supply data are primarily responsible for its quality. Regarding civil services,
the portal provides a personal space for each citizen, and they can log in to make requests
about specific data that are not yet on the portal, report inconsistencies in the provided
information and register complaints about the data services or the operation of the portal.
The procedures for complaints are also detailed. Data privacy is guaranteed and regulated
through standards transparently detailed on the portal. Based on the above comprehensive
analysis, the general features of the Amsterdam Smart City portal are summarized into
a total of 10 categories: stakeholders’ participation, information diversity, privacy and
security, project collaboration, complaint processing, customized information, up-to-date
information, information accuracy, education and training, start-ups and jobs (Table 2).

Table 2. General features of the Amsterdam Smart City portal.

Portal Name General Features (10 Categories)

Stakeholders’ participation, information diversity, privacy
and security, project collaboration, complaint processing,
customized information, information up-to-date, information
accuracy, education and training, start-ups and jobs.

Amsterdam Smart City
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4.3. Smart Columbus

The main objective of the ‘Smart Columbus” and ‘Smart Columbus Operating System
portals [93] is to disseminate projects and data regarding smart transportation developed
by the city of Columbus, which was awarded a budget of USD 50 million by the U.S.
Department of Transportation’s (USDOT) for this purpose. The ‘Smart Columbus’ portal
details the current status of various smart transport projects and the involved collaborators
and allows citizens to connect and become involved in the projects. Likewise, a second
portal, namely, the ‘Smart Columbus Operating System’, provides data about the city for
the development of smart city projects. These projects are headed by the Columbus City
Council, Ohio State University, and the American Electric Power Company. The involved
partners are private companies, foundations, universities, research centers, and technology
businesses. After the project received a USD 50 million budget, several automotive and
electric companies also joined as strategic partners to collaborate in project implementation.
Projects are published with a high level of detail and can be filtered based on programs,
leading organizations, types of technology, objectives, and spatial location. In addition,
the “Experience Center’ is a physical area in which citizens can experience the use of
new technologies related to transportation projects and receive training on these projects.
There is also an ‘Open Challenges’ section that helps drive ideas on how open data can be
leveraged to provide solutions to mobility problems. Specifically, regarding data disclosure,
the ‘Smart Columbus Operating System” provides services using more than 3000 databases
classified according to six topics: mobility and transportation, parking, environment,
energy, public health, and food access. The data can be searched with keywords and
the names of data provider organizations, and the results can be displayed in various
formats, including GIS. The data are also accessible through APIs. Users must log in
to download the data, and some databases are restricted. The stakeholders of private
companies are also invited to share their databases within the portal. There are no statistics
on the quality of the data or the update frequency. However, the city of Columbus takes
the necessary steps to provide reliable, up-to-date and high-quality data. The related
metadata are also created under Project Open Data standards, and thus, their usefulness is
guaranteed. Regarding civil services, citizens can contact the Columbus City Council and
request data related to transportation that are not yet available on the portal. Moreover,
they can report inconsistencies in the information received or register complaints about
the data service or about the operation of the portal. On the portal, the Columbus City
Council has shared a document called ‘Data Management Plan’ [41], which provides
operational information on the privacy of personal data and the use of the available
data. Based on the above comprehensive analysis, the general features of the ‘Smart
Columbus’ portal are summarized into a total of nine categories: stakeholders’ participation,
information diversity, privacy and security, project collaboration, complaint processing,
customized information, up-to-date information, information accuracy, education and
training (Table 3).

7

Table 3. General features of the Smart Columbus portal.

Portal Name General Features (9 Categories)

Stakeholders’ participation, information diversity, privacy
and security, project collaboration, complaint processing,
customized information, up-to-date information, information
accuracy, education and training.

Smart Columbus

4.4. Smart Nation Singapore

Singapore’s “Smart Nation” portal [94] takes a national approach and encourages the
use of new and innovative digital technologies for the development of the country, thus
promoting suitable sustainability and habitability. The portal provides information on the
country’s economic activities and smart city projects. Since ‘Smart Nation Singapore’ is
a portal promoted by the Government of Singapore, all public institutions are involved
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and collaborate towards the same purpose. Likewise, allied private companies are also
part of the portal. The projects are sorted into six groups: strategic national projects, urban
living, transportation, health, digital government services, start-ups and businesses. The
development of research with the support of universities and research centers is included.
Moreover, the portal offers financing programs and business accreditations as well as
support and personalized advice for starting and growing small businesses, constructing
capabilities, and internationalizing existing businesses. An innovation laboratory equipped
with technological tools where the advice of experts can be obtained is also provided,
in which start-ups or entrepreneurs with an idea can experiment and develop solutions.
Citizens can test new digital products that are still under development, provide instant
feedback and become familiar with new technologies. There is a repository of online learn-
ing resources for training citizens that is especially organized for elderly people, children,
people with disabilities, entrepreneurs, working adults, and technology specialists who are
interested in learning more about IT. Scholarship programs are also promoted for young
Singaporeans to pursue studies in information technology. There are job opportunities
aimed at professionals and experts, where the government offers temporary contracts for
the development of new technologies that improve the quality of life of citizens. Applicants
can propose ideas or join current strategic projects. Specifically, regarding information
disclosure, the portal serves as a repository of more than 1880 datasets captured by the
public sector, and they are displayed to citizens in a relevant and understandable way
through visualizations and data narratives. The databases are sorted into nine subjects
related to urban development, the economy, education, the environment, finance, health,
infrastructure, society, technology, and transportation. There are tools to search for specific
information using filters or based on a given provider agency, format, or topic of interest. In
addition, citizens can explore the data through previews before downloading them. Special-
ist users can develop apps connected to the databases through APIs to obtain customized
data in real time. Most of the datasets indicate that updates occur on a monthly, quarterly,
or semiannual basis. In addition, the principles that are followed in the portal for data
sharing are as follows: the data shall be made easily accessible, available for co-creation,
released in a timely manner, shared in a machine-readable format, and be as raw as possible
to ensure its accuracy. Regarding civil services, citizens can request data that are not yet
available on the portal. They can also suggest changes to the data formats and submit
complaints about errors. Citizens can also report problems regarding the unauthorized
collection, dissemination, use, copying, or modification of personal, business, restricted,
and government data. The protection of personal data and the privacy of the services
offered through the portal are guaranteed. The portal offers incentives to citizens when
facing challenges such as changing their mode of transportation, reducing the use of their
vehicles and walking more. Furthermore, there is a program that aims to bridge the digital
divide by providing low-income households with two years of subsidized fiber broadband
connectivity and a tablet. Citizens who meet a set of requirements can participate. Based
on the above comprehensive analysis, the general features of the ‘Smart Nation Singapore’
portal are summarized into a total of 11 categories: stakeholders’ participation, information
diversity, privacy and security, project collaboration, complaint processing, customized in-
formation, up-to-date information, information accuracy, education and training, start-ups
and jobs, and prizes and incentives (Table 4).

Table 4. General features of the ‘Smart Nation Singapore” portal.

Portal Name General Features (11 Categories)

Stakeholders’ participation, information diversity, privacy
and security, project collaboration, complaint processing,

Smart Nation Singapore customized information, up-to-date information, information
accuracy, education and training, start-ups and jobs, prizes
and incentives.
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4.5. Derivation of Evaluation Criteria

After the features of the four smart city portals were analyzed, 13 general features
were finally extracted: stakeholders’ participation, information diversity, quickness, pri-
vacy and security, project collaboration, complaint processing, customized information,
information up-to-date, information accuracy, education and training, start-ups and jobs,
prizes and incentives, and international cooperation. Then, as shown in Figure 2, those
with similar characteristics are combined into one among the general features. In other
words, project collaboration, and international cooperation were combined into collabora-
tion, complaint processing and service speed were combined into complaint processing,
and a total of 11 key features were organized. In addition, 11 key features were classified
into three groups, focusing on information disclosure [11-13,20,35,39-42,46,60-63], citizen
participation [28,46—49,60-63], and civil petition service [13,46-49,52,60-63,67], which are
the key keywords most importantly emphasized in the literature review on governance and
government portals. Three key feature groups were defined as evaluation criteria for ana-
lyzing the ‘Smart Seoul” portal. The disclosure group is information diversity, customized
information, information up-to-date, and information accuracy. The participation group
is stakeholders” participation, collaboration (international cooperation), education and
training, and start-ups and jobs, and the civil petition service group is complaint processing
(quickness), privacy and security, and prizes and incentives (Figure 2). As a result, by
comparing and analyzing the characteristics of the Seoul portal and the other four portals, it
was conducted to enable an objective evaluation of the characteristics of the “Smart Seoul”
portal, and find a way to achieve more advanced and sustainable network governance.
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Portal General Features Key Features Evaluation Criteria Portal
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Figure 2. Derivation of key features and evaluation criteria.

5. Evaluation of Smart Seoul Portal
5.1. Querview

Seoul longs for a fair society in which all citizens can express themselves, make sug-
gestions, and have an equal voice. For this reason, a plan has been developed for the
construction of a smart city model and a platform that integrates technologies allowing
citizens to connect and directly understand the dynamics of the city [95,96]. In 2012, the
Seoul Metropolitan Government launched the ‘Open Data Plaza’ portal, which provides
information on various urban issues to the citizens of Seoul and maintains a line of commu-
nication with them. In 2013, the city of Seoul adopted the results of public data research,
integrating the information from its various offices into a large data platform. Each de-
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partment provided the required data and participated in content planning to complete the
baseline work [2]. In August 2016, the initial smart city platform model was created. The
‘Smart Seoul” portal [97] was implemented, and the Seoul Digital Foundation is currently
managing it. This portal also integrates the ‘Open Data Plaza’ portal as part of its platform.
The ‘Smart Seoul” portal is designed to collect and disseminate information of interest to
citizens and companies according to eight basic categories of urban development in the city:
traffic, safety, the environment, welfare, the economy, housing, culture, and administration.
Figure 3 is the Homepage of ‘Smart City Seoul Portal’.

Seoul News Response station  Disclosure  Information by field
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Figure 3. Homepage of ‘Smart City Seoul Portal” [97].

The vision of this portal is based on five components: smart services to citizens, man-
agement and dissemination of data, cooperation between public and private institutions,
sustainable technological innovation, and advanced technology for a smart city ecosystem.
The portal provides information in thematic sections clearly organized and oriented to
support different groups of stakeholders, disseminate different types of data and respond
to user petitions. A description of the portal menu is detailed in Table 5.

The content of the three main axes of the ‘Smart Seoul” portal are explained below:
First, ‘Smart Seoul” axis is aimed at explaining the objectives and scope of the techno-
logical development in the city of Seoul, enabling it to be at the forefront of smart city
development. In this regard, the Seoul Metropolitan Government details its activities,
policies, cooperation, and events, and provides links to web portals that show the progress
of other smart cities around the world. The related content is classified into five sections:
Vision and Strategy, Major Business, Global Cooperation, Reference Room, and News.
Second, ‘Companies’ axis is related to promoting the participation of stakeholders in the
development of smart city projects and providing technological facilities and logistical
support for the experimentation of ideas and solutions. The related content is classified
into four sections: Smart City Center, Corporate Solution Zone, Enterprise Support, and
Corporate Voice. Third, ‘Citizens’ axis focuses on efforts to promote the active participation
of citizens in becoming familiar with the new technologies that are being implemented
in smart city projects in Seoul. To achieve this, the portal provides a series of facilities
related to education and the training of citizens. It also links to the ‘Open Data Plaza’
data search portal and provides an explanation of its usage procedures. The content is
classified into five sections: Smart Citizen Lab, Smart Seoul Exhibition Hall, Open Data,
Digital Competency Enhancement Education, and Education Resources. In addition, the
portal is connected through a hyperlinked menu to sections related to news, solutions to
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civil petitions, the dissemination of data, and information sorted by subjects. To conduct
a governance evaluation of the ‘Smart Seoul” portal, the three criteria of the evaluation
model are considered (disclosure, participation, and civil petition service) and described in
the following sections.

Table 5. Main axes and hyperlinked menu contents.

Menu

Content

Axis: Smart Seoul

Provides information on the activities performed by the Seoul Metropolitan Government for the
development of smart city projects, vision, strategies, international cooperation and related events.

Axis: Companies

Shows information about the facilities and support provided by the Seoul Metropolitan Government to
companies and entrepreneurs where they can register and test technological development ideas oriented
towards smart cities

Axis: Citizens

Displays information about the training facilities and events that the Seoul Metropolitan Government
provides to their citizens to teach them about the scope of digital and technological advancement in
smart cities. It also provides links and the procedures to obtain data from the ‘Open Data Plaza’ portal.

Seoul News

Shows information about the activities and events held by Seoul Metropolitan Government and external
institutions to promote projects in smart cities and other areas. It also has links to pages with informative
material on the main activities that take place in Seoul.

Response Station

Provides all the necessary information to address civil petitions, complaints and reports from citizens
about problems in the city, the corruption of officials, problems regarding administrative practices, etc.

Disclosure

Provides the administrative procedures for obtaining official information from the Seoul Metropolitan
Government. This section is linked to the ‘open.go.kr” portal in which a citizen can register and
download information from the public sector; it is sorted according to 12 areas of interest (health, the
economy, education, regulatory reform, welfare, safety, leisure, nurseries, jobs, housing, administrative
finance, and the environment).

Field Information

Displays a list of links to external pages that provide detailed information about the eight urban
development subjects considered essential by the Seoul Metropolitan Government, namely, traffic, safety,
the environment, welfare, the economy, housing, culture, and administration.

5.2. Disclosure

Through the portal, the open city is managed through communication, openness,
participation and exchanges. The portal also uses big data, mobile information, spatial
information, and the cloud in accordance with the changing ICT environment to provide
various tailored services to citizens. From this perspective, information disclosure is
an important evaluation factor in the context of strengthening governance. Specifically,
for this evaluation, the ‘Disclosure” and ‘Field Information” sections and the ‘Open Data
Plaza’” portal are especially important. In the ‘Disclosure’ section, the processes and
policies for obtaining public information from administrative agencies are detailed. This
service has facilitated more than 21 million searches so far and provides information
collected from various public institutions and sorted according to its function, purpose
and scope, including data on small and medium industries, general public administration,
agriculture, forestry, fisheries, education, welfare, science and technology, defense, culture,
sports, tourism, public order and security, communication, transportation, diplomacy,
health, environmental protection, and local development. In addition, there are 1200
CCTV (closed-circuit television) information installed throughout Seoul, Integrated Safety
Situation Room (over 300 million raw data), 120 Dasan Call Center, and various civil
petitions [2]. The administrative information, which is fully disclosed in the portal and
current as of October 2020, comprises 20,346,504 approval documents, 9313 policy and
research data points, 24,414 financial data points, and 2951 important questions and
meetings. Through this portal, citizens can also obtain information on all the coordination
meetings, decision-making processes, reports, notifications, activities, and results of the
Seoul Metropolitan Government and its various committees, which are sorted according to
the following issues: transportation and construction, women and family, the environment,
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health, cultural tourism, finance and taxes, housing and urban planning, the economy,
welfare, security, and administration. Custom information can be searched according to
scope, year, type of disclosure, producing agency, Seoul-area location, approval level, and
whether attached details are included. Statistics on the status of information disclosure
requests, the number of services performed, and the types of services provided can also
be viewed on the portal. These statistics are updated monthly and show that over 95% of
the information available to the public had been disclosed in 2020. There are also statistics
about the information that is most often requested by citizens, information requests for
business purposes, information disclosures of public interest, and regulations on the use of
specialized information. This section is also linked to the national portal called ‘Information
Disclosure’, which is managed by the Ministry of Public Administration and Security of
Korea. In this portal, citizens can log in and request information using search methods that
employ keywords and data types. The information is provided at the national level and
sorted by subject.

The ‘Field Information’ section is a service space of the Seoul Metropolitan Govern-
ment that provides information on eight subjects of urban development: traffic, safety,
the environment, welfare, the economy, housing, culture, and administration. Each of
them is linked to a specialized web page that provides more detailed information on each
subject. This information can also be sorted in alphabetical order. One of the most valuable
and well-used services of this portal is the ‘Open Data Plaza’, which is linked through the
‘Citizens’ axis. The ‘Open Data Plaza’ portal provides public data to the citizens of Seoul.
The portal provides a total of 6654 databases, 13,721 types of services, and 5072 open APIs.
The portal classifies this information into twelve groups: general administration, city man-
agement, the environment, safety, education, industry and the economy, welfare, traffic,
culture and tourism, health, population, and housing. The data can be obtained through
searches using tags, popular search terms, and file types that include word processing,
spreadsheet, GIS, open API and graphical formats. Developer users can link the databases
through a LOD (linked open data) service, in which they can connect and directly obtain,
process, and display or download customized data on attached web pages. The Seoul
Metropolitan Government promotes the maintenance of the portal and the continuous
updating of the data provided there. Statistics on the available data, which are sorted by
subject, the agency that provides them, the related administrative area of the city, and
the gender of the provider, are shown. These data are free for all registered citizens, but
copyright restrictions apply based on intended usage.

5.3. Participation

Stakeholders are essential for the dynamic and interactive operation of smart city
portals. They are important in the implementation of programs and projects and the contri-
bution of relevant ideas and solutions for the benefit of urban development. Considering
the advantages of Korea’s ICT, the Seoul Metropolitan Government strives to clearly define
the mission of smart city development and strategically identify and communicate with its
stakeholders. The Seoul Metropolitan Government leads smart city projects, coordinates
strategic alliances with private companies and government agencies for the implementation
of these projects and supports the development of ideas promoted by entrepreneurs or
small companies. Public agencies cooperate in the design, monitoring, and implemen-
tation of smart city projects based on their fields of competence. The involved private
partners are strategic allies of the Seoul Metropolitan Government; they collaborate in
the execution of ideas and smart city solutions and adapt their technological products to
the requirements of the projects so that they can be used in the implementation phase
of these developments. Companies and businesses participate in smart city projects and
recruit entrepreneurs to finance ideas and solutions that provide business benefits and
encourage urban development. Entrepreneurs can provide business ideas within the smart
city framework, and the Seoul Metropolitan Government supports them and evaluates
their effectiveness for subsequent implementation. Knowledge institutions and universities
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conduct research and participate in the development of pilot projects in smart cities; they
also perform educational activities. Citizens make suggestions regarding projects, attend
events and receive training on new technologies in smart cities. The portal can connect
the Seoul Metropolitan Government with its stakeholders in many ways. The three main
axes, namely, ‘Smart Seoul’, ‘Companies’, and ‘Citizens’, are focused on the promotion of
projects and communication with stakeholders. Within the ‘Smart Seoul” axis, the sections
‘Major Business” and ‘Global Cooperation” report on smart city projects that the Seoul
Metropolitan Government is leading and projects being done in collaboration with other
cities worldwide. The "Major Business’ section provides a description of the main projects
that the Seoul Metropolitan Government is currently implementing. The projects for urban
development are sorted according to six themes: transportation, safety, the environment,
welfare, the economy, and administration. Each project has a web page that provides a
brief introduction to the project as well as its objectives, business information, benefits, and
implementation schedule, and it shows the milestones that have already been reached and
those that have been planned for the following years. The ‘Global Cooperation’ section
describes the collaborative efforts between the Seoul Metropolitan Government and inter-
national organizations to achieve smart city objectives. The development plan of the project
and the results achieved by WeGO (World Smart Sustainable Cities Organization) are also
described there. This organization seeks to improve people’s quality of life, innovate in the
context of the provision of public services, and strengthen regional competitiveness. The
Seoul Metropolitan Government currently chairs this organization and is an active member
along with more than 200 cities, businesses, and institutions worldwide.

Within the ‘Companies’ axis, there are different alternatives for working with busi-
nesses that wish to develop or be a part of the technological projects in the smart city. The
Seoul Metropolitan Government makes the ‘Smart City Center” available to them, which is
a physical space with several technological tools intended to be used as an experimental
environment for the creation of businesses. In addition to this technological equipment,
the advice of expert staff, who guide the activities in the center, support the management
and connectivity of the databases, and distribute plans in the market, is also provided.
Another option for interaction with stakeholders is detailed in the ‘Corporate Solution Zone’
section, where companies subscribed as corporate members in the portal can register the
ownership of their smart city technological solutions. After being approved, the solutions
can be marketed in the promotion channel of the portal, included in smart city projects,
integrated into alliances with public institutions or acquired by citizens or other compa-
nies. Furthermore, the ‘Enterprise Support Business’ section offers opportunities to recruit
entrepreneurs and companies to participate in the development of technological solutions
for smart city projects. Through the ‘Citizens” axis, the Seoul Metropolitan Government
also promotes various ways to help citizens understand new technologies linked to smart
cities. In the ‘Smart Citizen Lab’ section, options are offered to recruit citizens individually
or in groups so that they can participate in finding solutions to the urban problems in
Seoul according to their technical competence. In addition, citizens can be integrated
into evaluation teams for new technology product alternatives and participate in tutoring
programs. The portal also lists events in which private companies explain the trends and
current developments of technologies intended to provide services related to smart cities.
Likewise, the development of forums on which to share policies and collect companies” and
citizens’ opinions regarding problems and solutions in cities are promoted. In the section
‘Smart Seoul Exhibition Hall’, the procedures for citizens to register and visit the Smart
Seoul Pavilion, where they can learn about the operation of the computer infrastructure
used for the collection and use of public data as well as the cooperation activities and
businesses led by the Seoul Metropolitan Government, are detailed. In the ‘Citizens’ axis,
the registration process for and use of the ‘Big Data Campus’ service is explained. This
service is open to all citizens, universities, research organizations, public institutions and
private entrepreneurs, and its objective is to provide a physical space with technological
resources for the management of big data. The large volumes of data available through
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the ‘Open Data Plaza’ portal can be used in the campus to develop research projects or
propose technological ideas related to smart cities. The technology-related training and
dissemination activities intended to increase the knowledge of citizens are grouped in the
section ‘Digital Competency Enhancement Education’. Citizens can register and access
several online education computer resources, workshops, etc., which are grouped by topics
related to smart cities, and can review the history of their visits and training that they have
received. This section offers face-to-face and online courses and addresses specific queries
about the use of digital equipment. Seoul seeks to be an inclusive smart city without digital
alienation. There is even a special section of the portal dedicated to providing education
on the use of digital devices to the elderly. Moreover, in the ‘Education Resources’ section,
basic educational content about the use of new technologies such as smartphones, cell
phone internet use, messaging apps, and Wi-Fi connections is disseminated online. Citizens
have a space to practice uploading data obtained from the ‘Open Data Plaza’ portal and
can view them in the format of statistical reports and personalized graphics that they can
edit. The purpose of this is to achieve participatory governance that includes citizens in
the technological development of cities.

5.4. Civil Petition Service

The civil petition service is a well-developed space of the Seoul Metropolitan Govern-
ment that guarantees transparent, collaborative and effective governance in the context of
addressing complaints and requests from citizens. In the hyperlinked Menu of the portal,
there is a shortcut to the page ‘Response Station’. This portal outlines the entire process
of addressing civil petitions. Citizens can submit applications detailing their requests
and complaints about the administrative services provided by the Seoul Metropolitan
Government. They can also comment on urban problems that require quick solutions and
that are of common interest. In addition, they have the option of filing complaints about
corruption cases in public organizations, project financing, problems involving human
rights violations, breaches of obligations in neighborhoods, and the abuses of neighbors,
and they can request information such as the detailed calculation of local taxes. There are
also multiple ways to submit complaints and petitions, which can be done in person or
through the portal, a mobile app, text messages, phone calls, or letters sent using postal
services. After a citizen logs into the relevant page and makes a petition or complaint re-
quest through the ‘Application” menu, the Seoul Metropolitan Government refers the issue
to the corresponding area of government, which publishes its response under the ‘Case
Collection” menu option. Responses regarding petitions of general interest can be viewed
by all citizens. Petitions that are not within the scope of work of the Seoul Metropolitan
Government are referred to the corresponding public institutions. According to the statis-
tics shown on the page, citizens use the page regularly and present petitions constantly,
and this activity has gradually increased during the last 3 years. In 2019, the number of
cases exceeded 2,300,000. The requests made through this system are related to the subjects
of traffic (62%), the environment and safety (21%), housing and construction (6%), welfare,
culture and the economy (3%), and other topics (8%). Furthermore, in the ‘Education
Resources’ section of the ‘Citizens” axis, there is a “Citizens Voice’ subsection, where the
Seoul Metropolitan Government collects opinions and suggestions from citizens on projects
related to smart cities through surveys, competitions, and contests. Likewise, this section
provides a window of interaction with citizens, where requests for specific information that
has not yet been considered in the portal and that is of public interest can be submitted.
After a citizen submits a request for new information, this request is visible to other citizens
so that they can agree to the need for such data. The management of information on
personal data, petitions, complaints, and data requests, as well as the permissions and
the rights of use of the information received from the portal is also detailed, guaranteeing
individuals’ privacy and security.
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6. Implications and Strengthening Plan

The ‘Smart Seoul” portal aims to cover all the aspects of smart cities, provide a network
governance solution to address the information needs of citizens and other stakeholders,
and maintain interaction with them. The main goals of the portal are participation, com-
munication, cooperation, and urban problem solving in Seoul; to achieve this, the portal
promotes, disseminates and provides facilities for the development of ideas, solutions
and projects in several different ways. It also has a wide selection of trainings and virtual
education promoting the inclusive participation of society. Likewise, it provides links to
specific pages that provide information, allow for the resolution of complaints and civil
petitions, and detail transparent security policies related to the use of data. However, the
portal will be able to continue to progress and fully meet its objectives only when its vision
and development strategy are integrated with the experiences gained, opinions developed,
and lessons learned during the operation period. Therefore, based on the analysis of the
three criteria considered in the evaluation model, the following actions for improvement
are proposed to strengthen the governance development strategies of smart city portals.

6.1. Disclosure

From the analysis of the subjects related to disclosure, it can be clearly understood that
these sections of the portal are well organized within specific web pages launched when the
Smart Seoul portal was established. The ‘Open Data Plaza’ and ‘Disclosure’ portals already
had supporting hardware, software, and web development infrastructure. Strategically,
the ‘Smart Seoul’ portal takes advantage of the hardware infrastructure of the ‘Open Data
Plaza’ portal as part of its requirements [97]. The ‘Smart Seoul” portal is currently linked to
both portals, and it employs them as specialized external tools for the use of citizens and
other stakeholders when seeking information [95,96]. To achieve governance strategies
related to the disclosure of information, the ‘Open Data Plaza’ portal provides thousands of
databases and specific data services hosted by the Seoul Metropolitan Government [2,97].
These data are well organized and can be accessed through various search functions that
deliver results in specific formats. Many of them are even provided in open API formats
and can be linked as services on other web pages. Furthermore, the ‘Disclosure’ portal
is also of great interest to citizens, since more than 21 million information requests were
presented and addressed. However, there is a function that has not yet been fully realized
in either portal, namely, there are no GIS tools to search data or GIS viewers available to
display results. In the ‘Open Data Plaza’ portal, there are few result formats that include
JSON (JavaScript object notation) or that include geolocation formats enabling users to
display results in GIS viewers. Likewise, the ‘Disclosure’ portal is full of menus and
predefined options that show hundreds of results. Additionally, there are few filtering
tools, and GIS viewer environments have not been considered. Although not all the data
displayed in the portal have spatial connotations, many of them are statistics related to
Seoul that, for better visualization and analysis, can be drawn spatially in accordance with
administrative divisions, points of interest, or areas delimited by coordinates or linked to
existing landmarks within a geographic space. For example, the ‘Barcelona Digital City’
provides a GIS viewer in its ‘BCN Map’ that shows the urban geographic information
of the city, including the locations of the main services and facilities, traffic monitoring
data, and addresses and street names [34,90]. Likewise, the ‘Amsterdam Smart City’,
has an ‘Interactive Maps’ section, where citizens can search for information with spatial
connotations through a link to its ‘Data and Information” portal [92]. In addition, most of
the data from both portals are accessible as GIS downloads and can be displayed directly in
map viewers. For this reason, a proposed action is the expansion of the ‘Open Data Plaza’
and ‘Disclosure’ portal services to implement web GIS viewers that can offer an easier
alternative for data searching and disclosure based on geographic locations of interest to
citizens or stakeholders. The GIS viewer should integrate the search methods that are
already operating in the ‘Open Data Plaza’ portal, such as those utilizing keywords and
tags. The design environment of the ‘Disclosure” portal could thus provide user-friendly
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searching and access to information with more filters to obtain specific data and with GIS
viewers that identify more facilities through searches based on geolocation. Likewise,
GIS formatted data must be included in the utilized statistical data to enable geographic
visualization and analyses of the spatial distribution of sets of results through GIS viewers.
This action allows the network governance strategies regarding data accessibility to be
enhanced by offering citizen-friendly portals enabling data searches and disclosure. In
addition, as an open government portal, it should be able to improve the usefulness and
visibility of public data to create citizen-centered, transparent, and sustainable public
interests [5,9,46,64,65,88,89].

A second point to mention about the ‘Open Data Plaza’ and ‘Disclosure’ portals is that
the strategy used to organize the available information according to categories of interest
and offer search alternatives that provide benefits to citizens has been very successful [97].
However, searches on these portals usually provide hundreds of results, so citizens must
perform the additional activity of determining which of them is closest to what is desired.
For this reason, there is always the risk that a user may feel overwhelmed due to the
amount of information provided. The ‘Open Data Plaza’ portal has a section in which the
inquiries of citizens are collected; since 2012, more than 1750 cases have accumulated [97].
However, most of these cases are related to inquiries about required data and service
errors (downloads, incomplete data, delay in data delivery, etc.). There are very few cases
where users could be motivated to give suggestions on how to improve the portal’s search
functions. The “Amsterdam Smart City” has a special ‘Feedback’ menu in its ‘Data and
Information” portal that encourages users to suggest improvements in the services of the
portal and in the way that it provides data [92]. Likewise, both the ‘Amsterdam Smart City’
and ‘Smart Nation Singapore’ periodically send surveys to their registered users to measure
their level of satisfaction with the services offered on their portals [92,94]. Therefore, a
proposed action is to obtain feedback through specific surveys from registered citizens
on their level of satisfaction with the design and utility of the search tools and methods
of both portals [88]. After analyzing these surveys, a plan should be enacted to improve
the facilities and data searching methods of the portals, following the governance strategy
on easy, friendly, and flexible data disclosure to citizens [7-9,54,76,89]. There is also a
specific section that facilitates interactions with citizens, which may require the addition of
information of public interest that is not yet possible to obtain from the portal. In addition,
to secure the openness of information disclosure, it is necessary to find a way to secure the
quality of data by directly uploading information generated by citizens or companies to
the portal and displaying producers [48]. In other words, through the optimization and
communication of smart technology, direct and two-sided links are established between
government and citizen services, and authority and responsibility are shared [7-10,54,68].
In the case of ‘Barcelona Digital City’, the Barcelona City Council provides education
programs for citizens belonging to associations and civic groups to disclose information
related to smart cities and new technologies [2,95-97]. Therefore, this proposed action
serves to further promote the training activities of citizens organized in associations or
social groups, enabling a proper understanding of the role of the technologies and services
that can be provided through the framework of smart cities [7,25,54,68]. Through this action,
the strategy of participatory governance can be strengthened, and more citizens can use
the portal while knowing its full potential and understanding its cooperative governance;
in this way, citizens can suggest the creation of new databases that will serve to satisfy
common needs. However, even if the portal discloses much high-quality information, it is
meaningless to disclose the information if citizens do not understand the public information
and do not know how to use it. This means that information disclosure should also be
citizen-centered [46—48]. In order to enable citizens to use information dynamically, a plan
should also be sought to disclose information usage through portals. Democracy can be
strengthened through information sharing by providing public services through portals so
that citizens can use information dynamically [76,88,89]. The strengthening plans for the
above information disclosure are summarized and shown in Table 6.
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Table 6. Strengthening plan for disclosure.

Proposed Action

Reference Portal

References

Providing GIS viewer and search function
(facilities, civil service, address, street name,
etc.): Data search, providing results in GIS
format, GIS filtering, etc.

Smart Seoul portal: ‘Open Data Plaza’,
‘Disclosure’
Barcelona Digital City: 'BCN Map’

[5,9,34,46,64,65,88-90]

Information search through interactive map
window, download in GIS data for-mat, and
GIS visualization of spatial distribution

Smart Seoul portal: ‘Open Data Plaza’,
‘Disclosure’

Amsterdam Smart City: ‘Interactive Maps’,
‘Data and Information’

[5,9,46,64,65,88,89,92]

Regular service satisfaction survey to
registered users: Searching for information
provision methods that can satisfy users
through feedback, provision of information
according to classification system, and
provision of new information

Smart Seoul portal: ‘Open Data Plaza’,
‘Disclosure’

Amsterdam Smart City: ‘Feedback’ in ‘Data
and Information’

Smart Nation Singapore

[7-9,54,76,89,92,94]

Data diversification and quality control by
directly uploading information generated by
citizens or companies to the portal and
displaying producers

Smart Seoul portal: ‘Open Data Plaza’,
‘Disclosure’

Barcelona Digital City

Amsterdam Smart City

Smart Columbus

[7-10,34,46,48,54,68,90,92-94]

Smart Nation Singapore

6.2. Participation

In this regard, in the case of the Seoul Metropolitan Government, achieving a high
level of public—private cooperation and providing citizen-oriented services are the two
main strategies that are incorporated into the ‘Smart Seoul” portal [97]. This is reflected
in its content and layout; the main menu is divided into three axes that differentiate
between smart city projects, provide spaces for interaction with citizens, and enable close
working relationships with companies and entrepreneurs. The smart city projects that the
Seoul Metropolitan Government is currently leading are grouped into various categories
and disseminated on the portal; additionally, international cooperation activities have
a large diffusion space within the portal [95,96]. However, sections such as ‘Corporate
Voice” and ‘Citizens Voice’, which are spaces intended to facilitate interaction and collect
opinions, comments and suggestions from stakeholders are not being fully used. Very
few comments have been registered in ‘Corporate Voice’ so far, and only a few initiatives
have been posted in ‘Citizens Voice’. Therefore, a constant feedback loop of ideas and
opinions from stakeholders through the portal has not been realized. The ‘Barcelona Digital
City’ portal’s ‘BIT Habitat-1 lab” program focuses on the active participation of citizens and
stakeholders in proposing ideas and solutions related to smart cities [90,91]. The city council
held contests involving previously identified urban problems in the city [34]. Citizens,
entrepreneurs and other stakeholders logged into the portal and suggested practical ideas
to solve these problems. The owners of the best ideas were rewarded with small electronic
devices, discount coupons, property tax deductions, etc. Likewise, the city council involved
the winners in the design of the solution projects and financed the development of pilot
experiments, simulations, prototypes or whatever was required to test the reliability of the
proposals with the support of allied companies [34,90,91]. Similarly, the ‘Smart Columbus’
portal also offers programs that involve the direct participation of citizens who test new
technologies related to transportation and mobility [41,93]. Other citizens can comment
to show their agreement and provide ideas for the improvement of these projects. In
the context of achieving a higher level of interaction with users, the proposed action is to
encourage the participation of citizens, prompting them to generate ideas to urban problems
or to improve projects through a series of incentives that can be awarded in open contests
and competitions. In other words, it creates a space for the government to collaborate
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with citizens, and creates sustainable public value through the role of coordinator, the role
of funder, and the role of regulator [5,6,9,10,66,76]. Citizens’ interactions in competition
processes must be done through the portal. For better transparency in the selection of
winners, ideas can be voted by a specialized jury (where representatives from private
companies and public institutions can participate). The winners can be rewarded with
symbolic gifts such as electronic devices (cellphones, IPads, or watches), discount coupons
(for services, store purchases, or cafes), or property tax deductions [93]. Additionally,
for technology-specialized stakeholders, the proposed action is to develop an interactive
space and refer to the experience provided by ‘Smart Nation Singapore’ [91]. In this portal,
opportunities for capacity development and training through fellowships are offered,
and specialized stakeholders are temporarily invited to contribute to engineering and
technology solutions within ongoing projects.

The next proposed action takes the shared experiences in the ‘Barcelona Digital
City’ portal as a reference; in this portal, challenges are conducted among technology
entrepreneurs involving the development of apps that facilitate or add value to services
provided by the portal [90]. Software development challenges could be promoted on the
Smart Seoul portal. In these challenges, portal administrators must provide participants
with the ability to link their programming codes to the portal’s databases while complying
with the required security and privacy requirements. The ‘Smart City Center’ could also
be used as a physical space equipped with the technology needed to perform functional
tests within the challenges. The winners could receive credit for the creation of the app in
conjunction with the Seoul Metropolitan Government, and a massive dissemination cam-
paign could be developed on the use of these new computer applications among citizens
and other stakeholders. These proposed actions will help to drive and strengthen the city’s
smart governance strategies, achieving active participation and cooperation between the
Seoul Metropolitan Government and its stakeholders and citizens. In addition, the strong
involvement of society, entrepreneurs and companies in activities related to smart cities
will be achieved. Therefore, stakeholders (public, private, academic, civic stakeholders)
participate in capacity development and social and economic value creation. Additionally,
shared ideas and solutions create new start-ups and jobs, and technology can spread widely
and quickly through portals, contributing to creating new industrial competitiveness in
cities [5,7,9,14,25,46].

The ‘Smart City Center’ is a technologically equipped area where companies and
entrepreneurs can conduct pilot tests and produce solutions that benefit urban develop-
ment [97]. However, a rental payment is required for the use of these facilities, and these
costs are sometimes an impediment for small businesses or entrepreneurs. Taking the
‘Smart Nation Singapore’ portal as a reference, an innovation laboratory equipped with
technological tools and operated under the advice of experts could be provided, in which
the owners of start-ups or entrepreneurs with an idea could experiment and develop
solutions [94]. Likewise, the ‘Barcelona Digital City” also offers services and laboratories
designed for emerging digital entrepreneurs and attracts new talent in the field technology,
ranking as the 4th European city in terms of start-up investment [34,91]. Therefore, another
proposed action is to provide compensation or discounts based on the innovative results
obtained by small companies or entrepreneurs and the ability of the proposed solutions to
support future projects related to smart cities. This could promote the governance strategy
of reducing the digital divide by making technology affordable to more users [13]. The
‘Corporate Solution Zone’ section aims to disseminate technology solutions [97]. Currently,
88 members of the company have registered their solutions, most of which relate to welfare,
safety, and environmental issues. However, there is not a single comment or opinion in
any of the descriptive files regarding the solutions; thus, there seems to be a lack of interest
among other stakeholders in terms of reviewing, interacting with or inquiring about the
solutions in this corporate promotion channel. In the portal of the ‘Amsterdam Smart City’,
new technologies are widely disseminated through events promoted by the stakeholders
that develop them and supported by the Municipality of Amsterdam [92]. Therefore, the
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proposed action in this case is to establish technology events in which the Seoul Metropoli-
tan Government is in charge of inviting and bringing together allied companies, other
stakeholders, and the general public to disseminate technological solutions and arouse
interest for their widespread use [89]. The governance of the portal will be strengthened
with the dissemination of technologies and the creativity produced by joint work with
stakeholders [48,64,65,67]. The participation and involvement of citizens in the use of
technology related to smart cities is also an important issue that the portal considers within
its “Citizens’ axis, which offers spaces for the dissemination of technologies, the use of data,
and training activities [97]. However, after a review of the ‘Smart Citizen Lab” section,
which is aimed at recruiting citizens who wish to participate in smart city programs, it is
perceived that there has not been much interaction with them since only three events have
been carried out in mid-2020 [97]. There are also no registered mentors, and there is very
little participation in the ‘community space’. The strategy of the Singapore government in
the case of the ‘Smart Nation Singapore’ portal, in which the government promotes the
‘Smart Nation Ambassador” program, is to train people regarding the concepts, objectives,
scope, and development of smart cities. These individuals later disseminate this infor-
mation to other citizens through roadshows, engagement activities and other events [94].
Therefore, the proposed action in this context is to encourage people’s participation in
selected groups based on the population and target audiences where each smart city pro-
gram is focused [4,54]. Citizens can be classified based on age, education, or specialization.
Active citizens can be invited to serve as volunteers supporting the dissemination of the
concepts and technologies of smart cities, and they can be rewarded with certificates of
participation or other small benefits. It is also important that smart city programs are
selected in accordance with the ideas and opinions of citizens, which can be collected
through the web, apps, social networks, surveys, etc. Citizens will be more interested
if they are invited to participate from the beginning of programs that focus on solving
urban problems that are of interest to them and that they currently face [7-9]. To ensure the
participation of citizens both in the collection of ideas and opinions and in the execution of
smart city programs, the inclusion of incentives such as small prizes (discount coupons,
minimum tax reductions, etc.) can be considered. As a result, citizens feel satisfied when
they experience a service that can obtain the information they want and solve problems,
and the higher their satisfaction, the more they use the portal and participate actively [88].
The impact of these actions will be reflected in the strengthening of participatory and
inclusive governance.

The section ‘Digital Competency Enhancement Education’ is a broad space that pro-
vides training opportunities to citizens on the use of new technologies available in smart
cities [97]. No statistics are presented in the portal on the effectiveness of the develop-
ment of these courses. Currently, the list of online courses is quite long (approximately
60 courses); however, each course only accepts a maximum of four students, and some of
these courses do not reach their maximum capacity of participants. The case to consider in
this context is the ‘Barcelona Digital City’, which has several programs focused on training
people regarding technologies [90]. These programs are divided by age, social groups,
the specializations of citizens, subjects of interest and level of difficulty. The courses are
highly participatory in nature since many of them are also intended to provide citizens with
technological capabilities for future jobs or new businesses. Therefore, the proposed action
in this context is to disseminate training activities, identify target populations and send in-
dividuals invitations to participate in these activities through institutions and social groups.
Small incentives and certificates that can be validated and included in people’s resumes
may also be offered to encourage participation. It is also recommended that courses aimed
at social groups are divided according to age (for example, courses for children or young
people) and that surveys be conducted on the training needs of citizens to promote the
development of the most demanded courses. These measures provide tailored education to
citizens, increasing satisfaction, narrowing the digital gap and increasing social integration
and economic ripple effects [5,88]. Moreover, a general recommendation is to continue with
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the strategy of strengthening the connections between the Seoul Metropolitan Government
and its stakeholders and citizens in the context of inclusive governance, in which all citi-
zens, regardless of their social or economic status, age, sex or race, have the opportunity to
participate in trainings, comment on projects and launch ideas in the market for the benefit
of the city [54]. In the United States, less than 10% of the population is said to be active
online content contributors [13]. A portal is a space where many citizens can participate
at the same time regardless of time and place. However, the digital technology gap is
becoming a significant obstacle to participation. In addition, advanced ICT technology has
side effects that act as pressure on citizens. Therefore, various efforts to become a smart
city are needed to not become a smart city without citizens [13,49]. Table 7 summarizes the
strengthening plan for the participation mentioned above.

Table 7. Strengthening plan for participation.

Proposed Action

Reference Portal References

Realization of continuous feedback loop

for stakeholders’ ideas and opinions:
hosting idea contests, awarding best
practices, funding the development of
pilot experiments & prototypes,
providing professional competency

development and training

Smart Seoul portal: ‘Corporate Voice’,
‘Citizens Voice’

Barcelona Digital City: ‘BIT Habitat-lab’
Smart Columbus

Smart Nation Singapore

[4-6,9,10,34,41,76,90,91,94]

Providing innovation labs operated by
expert advice, experimenting with
solutions from start-ups, and supporting

start-up investments

Smart Seoul portal: ‘Smart City Center’
Smart Nation Singapore
Barcelona Digital City

[5,7,9,14,25,34,46,91,94,97]

Ads for spreading new technologies and
support for education/events of civic
groups: Provide education by
categorizing by age, social group,
expertise, topics of interest, and difficulty

Smart Seoul portal: ‘Corporate Solution
Zone’, ‘Digital Competency
Enhancement Education’

Barcelona Digital City

Amsterdam Smart City

[5,48,64,65,67,88,89,92,97]

Dissemination of information to other
citizens through education, participation
activities, and other events related to
smart city: awarding education

Smart Seoul portal: ‘Smart Citizen Lab’,
‘community space’
Smart Nation Singapore: ‘Smart Nation

[4,7-9,54,88,94,97]

Ambassador’

certificates, providing incentives

6.3. Civil Petition Service

In the ‘Smart Seoul” portal, the civil petition service is often used by citizens through
the hyperlinked menu option ‘Response Station” [97]. This portal encompasses all the
steps necessary for citizens to submit civil petitions, complaints and requests about the
administrative services offered by the Seoul Metropolitan Government and the urban
problems that they are currently facing. The process to make these petitions is very
detailed and secure since a citizen must register and log in to fill out a request. Routine
administrative procedures where citizens interact with the Seoul Metropolitan Government,
such as paying property taxes and registering new properties, are not included in the portal.
However, they are included in other administrative portals of the Seoul Metropolitan
Government. The proposed action on this issue is to clearly link the ‘Response Station’
portal with the administrative portal of the Metropolitan Government of Seoul, in the same
way as, for example, the ‘Barcelona Digital City’ portal [90,97]. In this portal, the main menu
links to the ‘Procedures’ portal, which groups all the relevant administrative tasks within a
virtual service window. This helps citizens directly access the use of the facilities provided
by the virtual office for administrative procedures and helps them avoid carrying them out
in person. Smart city portals enable direct and two-sided links through optimization of
communication, improving citizen-centered administrative services and quality of public
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services [9,54]. In addition, it is possible to receive prompt and accurate services in an ICT
environment that can be accessed regardless of time and place, increasing the satisfaction
of citizens and thus active participation [71,88]. An additional proposed action is to expand
the scope of the portal by adding an English version, which has been done, for example, in
the ‘Barcelona Digital City’ portal; this portal displays information in English in addition to
the official languages of Spain [90]. English is an inclusive language used by resident and
nonresident foreigners who do not yet understand the Korean language but who could
also take advantage of the facilities offered by the Smart Seoul portal and take part in its
participatory and collaborative governance. As described above, measures to improve
governance for information disclosure, participation, and citizen services were proposed.
Ultimately, the most significant purpose the Seoul Portal pursues through the Smart City
Project is citizen participation and cooperation [1,2]. In terms of introducing cutting-edge
ICT technology and strengthening urban competitiveness, Seoul achieved outstanding
achievements [2]. However, implementation of governance based on citizen participation
is still insufficient. It is necessary to actively provide a space for citizens to freely access
and express their voices by eliminating their reluctance to high-tech digital technology. The
government should also take active measures to listen to citizens’ opinions, reflect policies,
and listen to the digitally underprivileged voices [13,49]. If these measures are successfully
implemented, a citizen-centered smart city will be completed. Table 8 summarizes the
strengthening plan for the civil petition service mentioned above.

Table 8. Strengthening plan for civil petition service.

Proposed Action Reference Portal References

By clearly connecting the ‘Response Station” portal
and the administrative portal of Seoul City,
interactive services for general administration,
protection of personal privacy, and multi-language
support including English

Smart Seoul portal: ‘Response Station’

Barcelona Digital City [9,54,71,88,90,97]

7. Conclusions

In this study, we proposed a strengthening plan for the ‘Smart Seoul’ portal, analyzing
its content and roles through a set of evaluation criteria based on governance strategies. We
selected and evaluated the main features and roles of four representative smart city portals
belonging to Barcelona, Amsterdam, Columbus, and Singapore. The analyzed features of
each portal were classified based on certain governance strategies, and the key features
were obtained and included in the evaluation criteria model. This evaluation criteria model
was used to assess the structure and content of the ‘Smart Seoul” portal. In this way, a
strengthening plan was proposed, which included a set of actions designed to improve
the usefulness and scope of the portal and to contribute to the fulfillment of its objectives
related to information disclosure, stakeholder participation and civil services for citizens.

First, after analyzing the topics related to information disclosure, the proposed mea-
sures were presented: add GIS viewers to and include GIS-formatted statistical data in the
‘Open Data Plaza’ and ‘Disclosure’ portals, which will improve users’” options in terms of
searching, disclosing, and analyzing the spatial distribution of data based on geographic
locations that are of interest to citizens or stakeholders [46,47,97]. Obtain feedback by
deploying specific surveys to registered citizens about their level of satisfaction with the
design and use of the tools and search methods of the portals and design a plan to improve
these methods [46-49,92]. Further promote citizenship training activities, organizing them
according to associations or social groups so that people can learn about the proper roles
of current technologies and the services that can be provided through the ‘Smart Seoul’
portal and related technologies. Through these actions, the relevant governance strategies
related to data accessibility can be strengthened by offering citizen-friendly portals facili-
tating the search and disclosure of data. Cooperative and participatory governance is also
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strengthened, since citizens know more about the information provided to them and may
also propose the creation of new databases that serve to satisfy common needs [13,49,90].
The disclosure of information through the ‘Smart Seoul’ portal can ensure the transparency
of Seoul’s administration and create an environment in which citizens actively participate
in urban problem solving and decision making. In addition, as an open government portal,
it can create public interest by improving the usability and availability of public data [46].
However, a legal system should also be prepared in consideration of the privacy issues
that may arise from the provision and sharing of information, as well as the ethical issues
and conflicts of interest that may arise during the process of analyzing and using this
information [46,48]. As a result, smart city portals have a great advantage in creating
sustainable public interests by realizing transparency and citizen-centered information
usefulness through rapid and extensive information disclosure. Compared to face-to-face
information disclosure, its usefulness and visibility are very excellent. In addition, infor-
mation can be accessed anywhere and anytime, which can greatly improve the quality of
public services [7-10,54,65,89].

Second, regarding citizen and stakeholder participation in portal activities, we pre-
sented a set of proposed actions: Encourage citizens and other stakeholders to participate
by offering ideas and solutions to urban problems or improving projects through various in-
centives that could be given as prizes in open contests and competitions [34,93]. Moreover,
fellowships should be offered, in which specialized stakeholders are temporarily invited
to contribute to creating engineering and technology solutions within ongoing projects.
Facilitate challenges for technology entrepreneurs related to the development of apps that
facilitate or add value to services provided by the portal. Provide compensation or dis-
counts to small companies or entrepreneurs who use the ‘Smart City Center’, depending on
their innovative results and the ability of their solutions to support future projects related
to smart cities. Host more technology events in which the Seoul Metropolitan Government
is in charge of inviting and bringing together allied companies, other stakeholders, and
the general public to disseminate technological solutions and arouse interest for their
widespread use. Encourage the participation of active citizens as volunteers supporting
the dissemination of concepts and technologies related to smart cities, providing them
with certificates of participation or other small benefits in exchange. Disseminate train-
ing activities, identifying target populations, and inviting them to participate through
institutions and social groups [23]. The impact of these actions will be reflected in the
strengthening of participatory, collaborative, and inclusive governance, the achievement
of active participation, and cooperation between the government and its stakeholders
and citizens [24,46,49]. In addition, the strong involvement of society, entrepreneurs and
companies in activities related to smart cities will be realized. These actions will also
have a great effect on reducing the digital divide and will maximize social inclusion in the
context of effective network governance. Citizen participation and collaboration through
the ‘Smart Seoul” portal will allow citizens to lead smart city policies and become directly
involved in urban problems. Furthermore, this will allow citizens to play an active role in
accordance with the spirit of shared responsibility [47-49,53]. One of the most important
goals of Seoul’s smart city project is citizen participation and cooperation [2]. Compared to
developing new ICT technologies and strengthening urban competitiveness, citizen partic-
ipation was insufficient. Therefore, it is necessary to promote sustainable improvement
measures step by step to promote citizen participation and cooperation by establishing a
platform and opening a portal. Citizens should be at the center and not be alienated by
being overwhelmed by intelligent ICT technology, and improvement measures should be
reinforced so that the voice of the citizens can be reflected in the policy [56-58]. As a result,
the government must find a way to actively induce citizens’ participation through smart
city portals and share roles between the government and citizens. The portal allows many
citizens to participate at the same time, present their opinions, and devise cooperation plans.
In other words, the decision-making process and method are changing. Citizens’ participa-
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tion and decision-making through portals can enhance understanding and satisfaction of
government policies, resulting in sustainable participation [4-6,9,10,25,76].

Third, regarding civil petition service, the proposed action is to clearly and directly
connect the web link between the ‘Response Station” portal and the administrative portal
of the Seoul Metropolitan Government to help citizens easily access. Additionally, it helps
citizens use the facilities provided by virtual offices [2]. An additional proposed action is
to expand the scope of the portal by adding an English version, as English is an inclusive
language used by resident and nonresident foreigners who do not yet understand the
Korean language but who could also take advantage of the facilities offered by the ‘Smart
Seoul’ portal. As a result, civil service through portals must continuously seek out citizen-
centered service methods. It is necessary to continuously improve the inconvenience of
citizens by providing feedback on surveys or petitions, and create a two-way channel to
communicate with the citizens [9,54,71,88].

As described above, by reviewing literature and analyzing the features of four smart
city portals, a plan to reinforce governance of the Seoul portal was suggested. Currently,
many smart city portals are being built and operated around the world, but there are no
standardized business rules for governance functions and operations that portals should
have. In that respect, we hope that the results of this study will be used as an important
guideline to consider in designing and operating a smart city portal. Lastly, it is the future
research direction on the relationship between the smart city project and the portal. The
function and role of the portal in the smart city project is also unclear. Many scholars
predict that the advantages of the portal will greatly contribute to smart city governance.
That is, advanced ICT technology already dominates urban spaces, and the way and quality
of citizens’ lives are influenced by their power. Nevertheless, in-depth research on how
online collaboration and smart city governance affect the quality of life for citizens in offline
is still lacking. Therefore, attention should be paid to how non-face-to-face participation
and collaboration can change the way of life of citizens. In-depth research on this should
be continued in the future.
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