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Abstract

Purpose — This study aims to review the variety of smart city development projects in Guangdong-Hong Kong,
Macao, and Shenzhen of the Greater Bay Area (GBA) of China, based on social, economic, and political factors.
Design/methodology/approach — A comparative and actor-focused political-economic method is applied to
explore project-level smart city implementation models (SCIMs). A framework is first constructed to assess the
state-market-community relationships of smart city projects. Subsequently, the array of smart city projects is
examined, along with the explanations of how social, economic, and political factors influence these cities
against the backdrop of the ‘One Country, Two Systems’ principle.

Findings — The findings show four varieties of SCIMs that highlighted proactive government support for smart
city development, with place-specific strategies and pathways. With the state-market-community background
and engagement of mega-technology firms, a variety of smart cities were found to exist and thrive.
Originality/value — This study reviews the political-economic framework of smart cities under the
‘One Country, Two Systems’ principle. Different SCIMs are examined and investigated, and the locally
adopted pathway for smart city development are identified.

Keywords Smart city projects, Smart city governance, SCIM, Greater Bay Area, Mega-technology firms,
State-market-community relationship

Paper type Research paper

Introduction
Smart cities are at the frontier of urban development exploration. The UN Habitat’s World
Cities Report 2022 (UN-Habitat, 2022) expects that by 2030, 5.167 billion people, or 60.4
percent of the world’s population will live in cities. Because of the smartness of digital
technology, including real-time data collection, integration, processing, and analysis, efficient
information transmission, and the coordination of multiple urban systems without delay, the
integration of technology with urban development can effectively improve cities’ governance
and offer more convenience to their citizens (Batty, 2013a).

Three main research paths can be identified from the existing literature on smart cities
development. First, the technological path highlights how digital and smart technologies can
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contribute to effective city governance and improve citizens’ lives (Batty, 2013b; Janssen
etal., 2012). Second, there is a critical path that sharply captures the neoliberal nature of smart
city development, and reveals the power play of international tech firms and their coalitions
with local governments (Meijer, 2018; Grossi and Pianezzi, 2017). Finally, the political-
economic path reveals the complex relationships between new and traditional stakeholders
involved in smart city decision-making, infrastructure development, and operational processes
(Jirdn et al., 2020; Drapalova and Wegrich, 2020).

The research adopts and develops the political economic approach and takes a project-
focused perspective to explore how multiple actors interact to deliver smart city functions.
Implementation of smart city technology creates an arena of local government, technology
firms, normal enterprises, and citizens (Meijer, 2018). First, the heavy investment is a
controversial issue for decision-makers and taxpayers. Second, technologies, such as
blockchain, e-government, and online community engagement, change the way of governance
and create a new round of adaptation and rule-setting (Meijer, 2018; Shorey and Howard,
2016). Finally, the rising importance of technology firms could cause political challenges and
damage public interest. For example, research has found that in cities like Prague, technology
provides an opportunity for the expansion and penetration of large tech firms’ power into
urban affairs and civil society (Drapalova and Wegrich, 2020).

In different conditions, these complex dynamics could result in expansion of technocracy
and existing hegemony and, if harnessed properly, empower civil society. Nevertheless, they
have not been well examined and existing research mainly focuses on city level instead of
project level. In this research, the authors highlight the concept of ‘smart city implementation
models’ (SCIMs), which reflects how multiple actors conduct smart city projects through
cooperation and effective resource configuration.

This study focuses on the Guangdong-Hong Kong-Macao Greater Bay Area (GBA), an
economic agglomeration hotspot and the most urbanised area in the world (Figure 1). Given
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Figure 1. Spatial delimitation of the GBA



the region’s worldwide importance, the interactions between the smart city strategies of these Public
cities and their local backgrounds under the ‘One Country, Two Systems’ policy have not been Administration
adequately explored. Hong Kong, Macao, and Shenzhen are selected for further analysis, and Policy
which all view digital technologies as the core direction for future development. Hong Kong’s
blueprint depicts an integration of smart mobility, living, environment, people, government,
and economy. Shenzhen’s strategy is shaped by the strong local technological capacity and
government leadership. Macao then emphasises the participation of local research institutions
and tech firms from mainland China.

To address the research gap on the varieties and determinants of SCIMs, and GBA cities’
smart city development, the research questions are as follows:
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1. What are the state-market-community relationships reflected in smart city projects in
the GBA, and what are the factors influence them?

2. What lessons does the variety of the GBA’s smart city development offer for future local
and global smart city developments?

The remainder of this paper is organised as follows. First, the literature on the political-
economic analysis of smart cities is reviewed, and a comparative and actor-focused analytical
framework for SCIMs is established. Thereafter the smart city development of Hong Kong,
Macao, and Shenzhen is analysed based on 15 project cases selected based on the following
three criteria: the project should be more attuned to public interest, thus more connected with
the government, and representing local characteristics appropriately. The paper finally
analyses the variety and determinants of the smart city development approaches in these three
cities, and discusses the contributions and implications.

Political economy and the state-market-community relations of smart cities

A comparative and actor-focused approach to smart city research

In contrast to the first and second research paths on smart cities, the path of political economy
focuses on the political relationships of actors (Meijer, 2018; Drapalova and Wegrich, 2020).
The methodology of political economic research experienced a transition from a theory-driven
one highlighting ‘best practice’ to a relational one, which emphasizes ‘varieties of capitalism’
(Hall and Soskice, 2001). Scholars began to pay more attention to the power of political and
economic agents, and various contextual configurations (Brenner et al., 2010). This gradually
became a major task in political-economy research (Drapalova and Wegrich, 2020).

The literature on the political economy of smart cities also shows a development trend from
traditional to comparative and actor-focused approaches. Earlier explorations were dedicated
to revealing general theoretical models of how data influences existing social, political,
economic, and governance processes (Meijer, 2018; Kitchin and Dodge, 2019; Kitchin, 2015).
For example, in theorising data politics (Shorey and Howard, 2016) and ‘datapolis’ (Meijer,
2018), researchers showed that the political-economic impact of data is realized through the
multiple arenas it creates, such as data storage, usage, and security, based on ‘best practice’
case analyses. However, the heterogeneity of technology and its implementation mechanisms
determined that the smart city should not be examined through a ‘one-size fits all’ narrative
(Kitchin, 2015). Many varieties are being encountered, and their strategies, pathways, and
failures (Drapalova and Wegrich, 2020) require further research.

State, market, and community in smart city development

A classic state-market-community trichotomy is adopted to examine the roles of multiple
actors. Studies focusing on state actors have found that smart cities incorporate factors such as
managerial incentives, political performance, funding, technology availability, and city
branding practices (Araral, 2020; Drapalova and Wegrich, 2020). The role of the state in
technology-empowered governance has also been explored, especially during the COVID-19
pandemic (Guo et al., 2022; Wu et al., 2020). Most research on market actors highlights the
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PAP power of technology firms (Drapalova and Wegrich, 2020). State-market relationships shape

28,3 value propositions, budgets, public interest, and data management policies in smart city
development (Grossi and Pianezzi, 2017; Timeus et al., 2020; Drapalova and Wegrich, 2020).
For communities, technology acceptance is an important issue connected to trust, decision-
making processes, and local backgrounds (Guo et al., 2022; Kundu, 2019; Habib et al., 2020;
Sepasgozar et al., 2019).

298

Smart city models

‘Smart city model’ reflects the overall configuration of actors’ relationships revealed in smart
city developments in a specific city, and describes the overall typology of the development
strategy, path, and outcomes. Current literature primarily focuses on the evaluation of cases,
aiming at summarising good practices in technology innovation (Ahn et al., 2020) and power
geometries (Miller et al., 2021). Cases also reveal unique local strategies, experiences, and
risks in cities like Dubai, Barcelona, and Santiago (Breslow, 2020; Jirdn et al., 2020; Charnock
et al., 2021). However, studies on the determinants of the models are rare.

In an early work on the factors influencing smart city models, Drapalova and Wegrich
(2020) developed a typology of smart cities based on political involvement and civil society
engagement, exploring how these factors influenced the development outcomes (Figure 2).
In this study, large technology companies seek opportunities to maximise their power and
economic returns, while governments and civil societies confront forces that aim to harness
technology. Based on cases in four European cities, Drapalova and Wegrich (2020) found that
strong political leadership and civil society activism could limit large tech firms’ influences,
allowing them to play a supportive role for public interest. Conversely, when civil society is
weak, the state-business coalition will emerge. Weak political leadership and strong civil
society will lead to patchy implementation, while a ‘double-weak’ situation will grant the
power to tech firms.

However, a detailed examination of smart city projects may not fully confirm the
framework. First, different state-market-community participation models typically coexist in
the same city, particularly in different fields and scenarios. Second, viewing large tech firms as
the only sources of technology and aggressive power seems unrealistic; this overlooks the
digital transformation of the public and private sectors. Third, the linkage is not decisive, and
financial and technological capacity limits are usually overlooked. Finally, the identification of
smart city outcomes is incomplete.

In summary, research on smart city strategies and models is in its inception stage; therefore,
to fill this gap, this study engages in a comparative and actor-focused approach, develops an
analytical framework of SCIMs at the project-level, and attempts to connect the varieties with
the unique roles of the state, market, and community in the local context.

Citizen-centered projects, focused

strog Political Leaderstip »  agenda, and empowering local
and Strong Civil Society SvS MEs ©
Weak Political Leadership and R Patchy implementation from
Strong Civil Society . bottom up

Strong Political Leadership Large-scale smart city projects with

and Weak Civil Society political interests
Weak Political Leadership and .| Large-scale smart city projects
Weak Civil Society " controlled by tech firms

Figure 2. City-level political configuration and smart city development outcomes. (Source: Modified from
Drapalova and Wegrich (2020))
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Types of smart city implementation models Public
Identifying SCIMs: a state-market-community framework Administration
This study defines SCIM as a model of how smart cities are realised in a certain project. It can and Policy
be described as the sum of the integrated relationships between actors that maintain the
existence and functioning of the project. In SCIMs, state, market, and community actors
interact to allocate resources, realise human, financial, and material investments, and meet
their needs. Analysis of SCIMs combines the evaluation of actors’ features and relationships
and the findings of previous research. Thus, the potential roles of state, market, and community
actors were collected, as shown in Table 1.

By assembling the demand and capacities of these actors, the following models were
identified that presented the common types of state-market-community interactions:
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1. State-centred Implementation and Purchase of Services: In some projects, especially
those related to digital governance, smart city functions are managed by the government
itself. The government can also purchase a smart-city solution and then operate it within
the bureaucratic system.

2. Strategic Partnership: It is common for governments to build strategic partnerships
with large tech firms to create digital platforms and related infrastructures in multiple
areas; this usually requires significant technological inputs and in-depth coalition.

3. Public-Private Partnership: By allowing a certain range of commercial practices to be
conducted in smart city services, public-private partnerships could help the government
provide services at lower costs.

4. Public Initiative: The government could use a limited budget to establish and manage a
coordination office, although the actual digitalisation is accomplished by the initiative’s
participants and partners.

In the above discussion, the state-market-community relationships serve as a prism to reveal
the SCIM in each project: matching of demands and capacities shapes the SCIMs, and state-
market-community relationships then influence this process. However, SCIMs differ between
cities and projects, and similar smart city functions could be achieved via different models.
As a result, the capacity of cities to make suitable decisions based on their needs and
endowments is important.

Spectrum of SCIMs
Instead of building a strict taxonomy of SCIMs, the research visualizes the spectrum of SCIMs
based on the relevance and participation of state, market and community actors. In Figure 3,

Table 1. Roles of State, Market, and Community in Smart City Implementation

State Market Community
Demand City Competitiveness, Economic Returns, Governance
Comprehensive Development, Commercial Environment effectiveness,
Voters’ Support, Government Participation,
Performance Responsiveness, Privacy
Capacities  Leadership, Initiatives, Technology (Integrated and Public Participation,
Coordination, Planning, Smart Distributed), Financial Content Production,
City Strategy, State Investment, Investment, Project Consumption,
Administration, Regulations, Development and Operation Technology
Technology

Sources: Factors identified by Araral, 2020; Drapalova and Wegrich, 2020; Guo et al., 2022; Wu et al., 2020;
Grossi and Pianezzi, 2017; Shrivastava, 2023; Kundu, 2019; Habib et al., 2020; Sepasgozar et al., 2019.
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28 ,3 Technology (Integrated and distributed),
Finance, Commercial Returns, ...

Digitalization of Production
Process/ Smart Manufacturing

Digital Economy/
Smart Living
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Smart City Initiatives
e.g.. Traffic Visualization,
Public Wi-Fi Initiative

Digital Government/
Smart Government

Digital Participation Platforn/
Smart Participation

State Community
Regulation, Legitimation, Public Participation, Life
Initiatives, Leadership in Scenarios Demands (Safety,
Governance, ... Convenience, Care...), ...

Figure 3. Locating SCIMs in the state-market-community pyramid. (Source: Adapted from McPhearson
et al. (2022))

adapted from McPhearson et al. (2022), a pyramid-shaped diagram with state, market, and
community placed at the three vertices was developed. Then, smart city functions and detailed
models can be located on the figure according to the involvement level of the three types of
actors. For example, digitalisation of the production process is usually a business decision (top
of the pyramid). Similarly, digital government is more related to state actors, and technological
input and public participation are also important; therefore, it locates near the vertex of the
state, and extends to the others. Each function (and respective SCIMs) matches an area in the
figure instead of an accurate point because SCIMs have elasticity, and the degree of actor
involvement can vary over time.

Finally, this study applied a three-step framework to evaluate the varieties of SCIMs in
three important cities in the GBA:

1. Analyse how the demands and inputs of multiple stakeholders combine to create
specific SCIMs in each case.

2. Reveal how typical SCIMs can solve critical problems or meet critical demands, and
their respective costs.

3. Connect the choice of SCIMs with the state-market-community conditions and the
cities’ social context and technological background.

Smart City Development in the GBA under ‘One Country, Two Systems’

Research method

Hong Kong, Macao, and Shenzhen are selected for case study because of their special
representativeness. Social, political, economic, and cultural heterogeneity caused by ‘One
Country, Two Systems’ is a central concern for involving Hong Kong and Macao. The reason
for not choosing other mainland cities is that their political background and SCIMs are similar.
Shenzhen is the largest city in GBA and a technology center, and also represents smart city’s
frontline. Meanwhile, choosing Shenzhen is also helpful for comparison with Hong Kong, as
the two cities are closely adjacent. Furthermore, although differences exist between mainland
GBA cities regarding sizes, economic roles, and political scales, these dynamics are evaluated
as not directly relevant for this research highlighting the ‘One Country, Two Systems’ context.
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The data for this study were drawn from policy documents, research reports, smart city Public
development plans, news, and academic research on smart city developments. First, the basic Administration
urban and smart city development status in three cities was obtained and analysed through and Policy
keyword search. In this process, representative smart city projects were also identified. Then,
project cases were selected and evaluated (Figure 4). To verify the results, there is cross-
checking from official records such as original policy documents, Legislative Council Records
(for Hong Kong), planning documents, and news reports related to bidding and outsourcing.

Case selection followed a three-step purposeful sampling and screening process (Figure 4).
The first step was a keyword search using Google and Bing.com. The keywords included the
cities’ names, ‘smart city’, and common smart city functions, such as ‘smart transportation’
and ‘smart government’. The results, mainly government documents, journal papers, news,
and online media articles, were manually analysed to identify the projects. Second, in the
project screening stage, the projects were primarily evaluated according to three standards:
higher public influence, public interest, and local representativeness. Similar projects in the
same city were also avoided to prevent information repetition, leading to a list of primarily
confirmed list of projects. Finally, in the project validation stage, a focused search was
conducted on these projects to collect and verify detailed information. During the process,
additional projects could be identified. For example, when verifying primarily enlisted
projects, sources such as government tendering websites, planning documents, and company
websites sometimes referred to additional projects. In the end, a final list of 15 projects (five in
each city) was confirmed to better represent the features of each city and avoid involving too
many cases.
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One Country, Two Systems

In Hong Kong and Macao, three major features were found to influence state-business-
community relationships and SCIMs. First, major decisions need to be vetted by Legislative
Council and Legislative Assembly, thus facing more substantive doubts and objections. This
could influence large-scale projects particularly. Second, owing to the separation of powers,

General Keyword Searching

Analysis of Projects

\ i v k 2 K 2

! Project ! i .

! rojec ! Government Official Journal Papers Websites

: Searching | Documents

' i T I J

i i ¥

i i Initial List of Smart City

! ! Projects in Three Cities
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! H . Three Project Selection

' ! Nev\{ Projects Standards
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Lo raee E Analysis and 41

i Screening ' Validation — - Projects not related/
: ' Processes Primarily Cogﬁnned Listof | representative
i H Projects

i i Validation based on

i . i Multiple Sources

i Project :

i Validation !

Source: By authors

Figure 4. The flow chart of case selection and validation

Downl oaded from http://ww. emeral d. com pap/ arti cl e- pdf/ 28/ 3/ 295/ 11000525/ pap- 05- 2024- 0074en. pdf by The Hong Kong Pol yt echnic University |


http://Bing.com

PAP the government’s ability to collude with enterprises is lower. Finally, the existence of electoral
28,3 and district council systems has cultivated active citizens and a political tradition of
empowering participation. Comparatively, in Shenzhen, the government can establish large-
scale projects through direct administrative orders and state-led investment, and maintain a
close coalition with technology firms.

Market environments are also important. Macao’s economic structure is relatively
homogeneous and lacks local technological capabilities, while Hong Kong market is more
open to international I'T companies. Shenzhen is a frontier city in mainland China’s reform and
has a strong technology capacity. All three cities have strong financial capacities; therefore,
differences in technological resources may be more influential than financial limits. Based on
these features, the following is a detailed analysis of these three cities.
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Hong Kong: distributed implementation highlighting civil society

Hong Kong’s smart city development could be dated back to the early days of Hong Kong’s
return to China in 1997. Faced with an economic crisis, Hong Kong first released its Digital 21
Strategy in 1998 and offered annual updates in subsequent years. Mainly through a method of
outsourcing (Hong Kong Legislative Council, 2008), the Hong Kong SAR Government
established its first public service website ‘ESD’ in 2000, and then developed its current
e-government platform GovHK in 2007.

Current smart city development in Hong Kong was marked by the Hong Kong Smart City
Blueprint 1.0 in 2017, which included 76 measures covering six phases of smart city
construction (Hong Kong SAR Government, 2017). In 2020, Blueprint 2.0 proposed over 60
extra measures (Hong Kong SAR Government, 2020). These blueprints forwarded a
comprehensive agenda and included a variety of delivery methods other than outsourcing and
purchasing services. Table 2 lists the Smart City projects explored in Hong Kong.

Table 2. Smart city projects implemented in Hong Kong

No. Project Name SCIM Major Stakeholders Field
1 Wi-Fi.HK Government-led initiative. Government, Internet
Managed by government and communication infrastructure
strategic partners and participated companies, private sector
by private sector participants participants
2 Faster Payment  Proposed by the Hong Kong Government, operator Fast payment
System (EPS) Monetary Authority, operated by ~ company, payment service
Hong Kong Interbank Clearing providers
Limited, participated by payment
service providers
3 GovHK Establishment: government Government, project Smart
procurement developer government
Operation: government
4 Energizing Smart-city-involved urban Government, developers, Urban
Kowloon East  regeneration scheme. A academia, research regeneration and
laboratory of smart city opened to institutions, citizens smart living
multiple social actors.
5 Data.gov.hk Developed and supported by the ~ Government operators, Open data
Office of the Government Chief  data sources, academia, platform

Source: By authors

Information Officer. Opening
data from the government, public
and private organisations for
analysis, research, and further
implementation

citizens, analysts, start-ups
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The first feature of these projects is the government’s proactive role. Early smart city Public
projects primarily focused on public services and government affairs. The FPS, an important Administration
fast payment and bank transfer method, is also led by government instead of commercial and Policy
institutions. The second feature is the use of government initiatives to facilitate multiparty
collaboration and reduce costs. For example, in the digital infrastructure project Wi-Fi.HK, the
government project management team and its collaborators established a unified standard for
Wi-Fi access and designed a mobile app (Wi-Fi.HK), and then called on the private sector to
join. For public venues, the public-private partnership model was adopted to cover the cost.
Third, unlike the other two cities, Hong Kong does not have a centralised government cloud
platform. Projects are operated more independently and involve less system complexity.
Finally, some projects show a strong desire to engage with civil society. For example,
Energising Kowloon East is a revitalisation project highlighting smart city functions. The
government is attempting to make the regeneration process a public laboratory in which
multiple stakeholders such as developers, firms, academia, and citizens explore a future city.

These features could relate to the city’s prevailing state-market-community relationship
and economic background. Features such as the small size, lack of centralised digital
platforms, and civil society involvement are common with a ‘patchy implementation’ model in
some European cities (Drapalova and Wegrich, 2020). However, patchy implementation is
often viewed as an outcome of weak governments (Figure 2); and Hong Kong SAR
Government still actively leads the smart city agenda through procurement and initiatives.
Then, the reason of the ‘patchy implementation’ may more profoundly relate to the social
context and local tech capacity. The democratic decision-making process can be an obstacle
for large-scale projects, and the community context makes data privacy a sensitive issue.
Meanwhile, a lack of local technological capacity may hinder the development of large-scale
projects.
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Macao: making use of local and ‘One Country, Two Systems’ opportunities

Macao’s smart-city development began relatively late. As early as 2005, Macao legislated to
confirm the validity of electronic signatures and protection of personal data; however, further
implementation of e-government did not follow immediately. At the end of 2015, Macao’s
government enacted the Master Plan for Macao Special Administrative Region e-Government
2015-2019, and began to focus on digitalisation and smart cities (Chui, 2016). Then, flagship
projects of Macao were engined by a 4-year strategic partnership between the Macao
government and Alibaba since August 4, 2017, covering smart government, transportation,
tourism, and healthcare. In 2019, the e-government system ‘Macao One Account’ was
released. In Macao’s Second Five-Year Plan for Economic and Social Development
(2021-2025), the government continued to emphasise the integration of smart cities and digital
technology into multiple fields.

Table 3 shows selected projects in Macao. The first feature is the cross-border strategic
partnership with mainland China’s tech firms. Not only Alibaba, but later Baidu also joined the
smart city scheme to involve Al technology in tourism. These technology sources helped build
more integrated smart city systems and achieve rapid technology implementation, but also
raised data security concerns. The second feature was the participation of public utilities and
state-owned enterprises which eased coordination with market actors. The largest company in
Macao, Nam Kwong (Group) Company Limited, is a state-owned enterprise which manages
major smart city projects such as smart parking spaces and natural gas systems. CEM, the
public utility for electricity supply, operates the Smart Streetlight project along with the
University of Macao. Meanwhile, these projects also focused on providing local opportunities
and building local technical capabilities. In the agreement between Macao and Alibaba,
cultivating local talents in smart city technology was an important clause.

Connections can also be observed between SCIMs and local state-market-community
backgrounds. Macao’s simple economic structures and the existence of dominant state-owned
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PAP Table 3. Smart city projects implemented in Macao
28,3 . ‘
Project Implementation
No. Project Name Approach Major Stakeholders Field
1 Smart Streetlight Government initiative, Government, project Smart infrastructure
private implementation developer company,
304 (Companhia de University of Macao

Electricidade de Macau,
CEM), and academic
participation

2 Smart Government, Government procurement Government, Cross- Smart government,
Smart and strategic partnership border project smart transportation,
Transportation, between Macao developer smart healthcare
Smart Healthcare Government and Alibaba

3 Smart parking space  State-owned-enterprise-led ~ Government, state- Smart transportation
management implementation owned enterprise

4 Smart Tourism Government procurement Government, Cross- Smart tourism

and strategic partnership
between Macao
Government and Alibaba,

border project
developer

then Baidu joined for Al
implementation
5 State Key Laboratory A scientific research Ministry of Science Smart city
of Internet of Things institution jointly supported  and Technology of technology
for Smart City by the state and Macao, China, Macao development
established in the University =~ Government,

of Macao. The research

University of Macao

direction focuses on large-
scale platform and network
applications

Source: By authors

enterprises allow government to maintain close relationships with major firms, making it
easier to achieve development coalitions. Consequently, large cloud-computing-based smart
city projects and rapid development could be achieved. Meanwhile, Macao citizens have a
high sense of political identification with the government and the ‘One Country, Two Systems’
policy, which also makes it easier to involve cross-border tech firms and establish large-scale
projects. In this context, Macao also demonstrates a liberal ideological tradition, and built
stricter data protection rules by adopting EU and US security standards. Finally, Macao could
be identified as a city flexibly making use of the opportunities provided by ‘One Country, Two
Systems’ to achieve urban transformation.

Shenzhen: state-led technocratic mega projects and a vibrant digital industry
China’s smart city industry is led by Ping An, Alibaba, Tencent, and Huawei, or often referred
to as ‘PATH’, and Shenzhen is home to three of them (except Alibaba). Strong technical
capacity and active government leadership have made Shenzhen a pioneer in the application of
smart city technologies, especially large-scale platforms and models that can collect and
process huge volumes of data and automatically regulate the operation of multiple urban fields.
Table 4 shows that most flagship projects have been conducted under government
leadership. A representative feature of Shenzhen’s model is large-scale projects with high
levels of digital integration and smartness. For example, the Shenzhen Transportation
Integrated Smart Platform connects sensors, cameras, traffic lights, and real-time data of
transport industry vehicles; this provides the ability to model the city’s transportation network
and simulate the travel behaviour of more than 800,000 vehicles. The Government
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Table 4. Smart city projects implemented in Shenzhen Public

Administration
Project Implementation and Policy
No. Project Name Approach Major Stakeholders Field
1 Shenzhen Government procurement, Government, tech Smart transportation
Transportation managed and operated by firms
Integrated Smart overnment.
Platfgorrn g 305
2 Shenzhen Smart City  Not a single project. It is a Government and Smart real estate,
Group Shenzhen’s state-owned firms of respective environmental
technology enterprise fields protection, and
focusing on smartness in property management

real estate, environmental
protection, planning, and
property management.

3 Government Constructed via government ~ Government, tech “City brain” and smart
Management Service  procurement (Huawei) and  firm, all citizens and  urban governance
Command Center operated by government market actors in
(City Brain) departments urban governance

4 Government data Constructed via government ~ Government, project ~ Open data platform
opening platform of procurement and operated developers, data
Shenzhen by government-affiliated sources, citizens, data
Municipality public institutions, users

involving data from some
regulated firms.

5 i Shenzhen Constructed via government ~ Government, tech Mobile public service
procurement (Ping An) and  firm, and citizens. platform
operated by government
departments.

Source: By authors

Management Service Command Centre system provides a real-time analysis function of street
video monitoring data and public reports to identify anomalous events such as brawls and
pollution incidents. Through the ‘i Shenzhen’ mobile app, the government provides
convenient public and administrative services. The platform links 43 municipal government
departments and over 15,000 types of government, public, and enterprise-related services
(https://isz-open.sz.gov.cn/iszhom).

The government-led SCIM is representative. Two types of state-market relationships are
involved. For projects with high technical requirements, the government mainly contracts with
private tech companies such as Huawei and Ping An, as shown in Table 4. The government
also participates in smart city projects through state-owned technology enterprises, such as the
Shenzhen Smart City Group, in areas with fewer technological requirements. Additionally,
along with the high level of system integration, Shenzhen’s SCIM places residents and urban
spaces in a managed position and may face certain data risks (Guo et al., 2022). The
government information system involves detailed personal data, such as an individual’s name,
occupation, and place of work, and the video monitoring system covers urban spaces all-
around to supervise sanitation, travel, and other behaviours. Citizens’ participation in the
decision-making process is indirect; they express their opinions by posting on the respective
departments’ platforms and monitoring their living environments.

Discussion

Determinants of Smart City’s Varieties

Compared to existing theories of smart city development (Meijer, 2018; Kitchin, 2015; Shorey
and Howard, 2016; Drapalova and Wegrich, 2020), the first contribution of the research is
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PAP enriching the understanding of smart cities by revealing multiple SCIMs. By exploring the
28,3 actors’ interactions in actual construction, the research provides another perspective to
understand the political economic issues of smart cities in addition to theoretical construction
and city-level analysis, which is closer to on-site practices.

Furthermore, in terms of determinants of smart city’s varieties, this study corroborated
some previous findings (Drapalova and Wegrich, 2020) and contributed new observations.
These new findings also drive future research to further explore the causal influences of local
political economic backgrounds on smart city development. For example, Hong Kong’s
social-political background of proactive government and active community is closer to the
‘Strong Government and Strong Civil Society’ model (Figure 2). Nevertheless, the
development of digital platforms and smart city systems have been relatively slow. Thus,
there may be limitations that render the city’s smart city build up as a ‘patchy implementation’,
as evidenced in considerations of data security, slower decision-making processes, and lack of
local technology capacity (Araral, 2020). Therefore, political background and traditions are
not the only factors affecting SCIMs. Ultimately, this study describes Hong Kong’s smart city
implementation as proactive and distributed.

Based on the Macao case, we argue that geographical factors should not be overlooked
in the political economies of smart cities. As observed in the projects, Macao’s model is not
predicted by Drapalova and Wegrich’s (2020) research, and the city can make use of
geopolitical and geo-economic opportunities to boost smart city development and cultivate
local talent and technological capacity. Tension between cross-border technology flow and
local digital security is also involved and may be a critical theme. Based on the findings,
future research could involve the lenses of geopolitics and geo-economics (Flint and Zhu,
2019; Porto Gomez, 2018), city diplomacy (Lauermann, 2016), and global production
networks (Henderson et al., 2002) to understand next-generation smart urban
development.

For Shenzhen, the findings partly confirm the prediction of the current theory that a strong
government, strong tech firms, and weak awareness of the community lead to a large-scale
centralised implementation model (Drapalova and Wegrich, 2020). During the COVID-19
pandemic, cyber control powerfully supported social distancing measures but also revealed
insufficient consideration of the community (Guo et al., 2022; Wu et al., 2020). Nonetheless,
this study shows that in the ‘Strong Government and Weak Civil Society’ model, there remains
diversity in SCIMs, such as procurement, state-owned enterprises, and the government’s
deeper alliance and control over enterprises. Simultaneously, this case also prompts us to think
about the paradox between technology development and social governance: higher
governance technology capabilities often require a more centralised political environment;
however, this potentially threatens the government-market-community balance in
governance.

306

Enriching smart city strategies based on the political-economic perspective and SCIMs
Furthermore, this study also aims to provide a roadmap and toolkit that contributes to future
smart city development (the second research question). Existing studies tend to focus more on
how technology solves problems (Janssen et al., 2012), how technology causes social risks and
challenges (Shayan and Kim, 2023; Grossi and Pianezzi, 2017; Wu et al., 2020), and the
diverse applications and influencing factors of technology implementation (Timeus et al.,
2020; Drapalova and Wegrich, 2020) but fail to fully discuss how a ‘good’ smart city
development is achieved via actors’ interactions. Then, these interactions are the focus of this
study, and we argue that smart city development should be reviewed via dynamic political-
economic relations.

Based on the findings, it is suggested that representatives of local public interest should
build up a capacity to harness smart development and learn from the varieties. The first step is
analysing existing SCIMs based on actors’ relationships and identifying a bunch of situated
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strategies. Second, decision-makers should enrich available SCIMs at hand and learn to Public
appropriately use them in typical contexts. Practically, this requires building smart-city-related Administration
decision-making support mechanisms, such as special committees and expert consultations, and Policy
and establishing participation mechanisms for the communication and collaboration of key
actors. As a result, local actors could use flexible strategies to involve and regulate
technological forces, ensure public participation, and realise harmonious cooperation with
technology providers. As shown in the cases of GBA, cities could learn from Hong Kong about
ways to promote smart city projects via government-led initiatives and how active community
participation can revitalise urban or rural areas.

Finally, through the Market-State-Community Pyramid (Figure 3), this study provided a
potential pathway to locally adaptive smart city strategy: if all SCIMs used in a city are drawn
on a pyramid (Figure 3), the overall picture would show a range of strategic options for a city. It
then visualizes the capacity of a city to effectively balance state, market, and community forces
to achieve different types of smart city functions. One hypothesis is that a city with more skills
and choices to achieve better solutions when developing a typical function will have
advantages. Then, increasing these strategic choices and model flexibility could be a way to
explore better smart city implementation.

307

Conclusion

This study examines the development of smart cities in three GBA cities from the
political economic perspective. The contribution is three-fold. First, the analysis of the
smart city political-economy was advanced from the city- to the project-level and we
proposed an analytical method for SCIMs based on state-market-community
relationships. Second, it is found that existing city-level research does not anticipate
the dynamics of smart cities and the diversity of SCIMs in these cities. The influences of
local political tradition, geopolitical and geoeconomic situation, and local technology
capacity are shown. Finally, for future smart city construction, this study identified a
variety of SCIMs and proposed that cities should learn from each other and establish
mechanisms to enhance smart city implementation capacity. The study’s results could
then contribute to the understanding of the development of the GBA, the ‘One Country,
Two Systems’ policy, and smart city development and governance. In addition, we
acknowledge the limitations of the research in theoretical depth and providing more
detailed guidelines. Instead, more future directions are proposed. Broader evidence and
deeper examinations are necessary to validate the factors identified and develop
comprehensive theories and guidelines.

About the authors

Yi Ma received his PhD degree from Department of Urban Planning and Design, The University of Hong
Kong. He serves as a post-doctoral fellow at School of Government and Institute of State Governance
Studies, Peking University, Beijing. His research focuses on community governance, government-civil
society interactions, digital government, and governance of smart cities.

Roger C.K. Chan is a professor and division head of College of Professional and Continuing
Education, The Hong Kong Polytechnic University, Hong Kong SAR, China. His was Associate Dean
(Research), Faculty of Architecture and Associate Professor, Department of Urban Planning & Design of
the University of Hong Kong. His research interests include urban and regional development, urban
agglomeration studies and development theories.

Kishan Datta Bhatta received PhD degree in Urban Planning from The University of Hong Kong. He
is a Professor and Dean at Faculty of Engineering, Far Western University, Mahendranagar, Nepal. His
key areas of research include sustainable cities and regions, sustainable tourism planning, vernacular
architecture, heritage conservation, climate change impacts and urban resilience, and sustainable
community development.

Downl oaded from http://ww. emeral d. com pap/ arti cl e- pdf/ 28/ 3/ 295/ 11000525/ pap- 05- 2024- 0074en. pdf by The Hong Kong Pol yt echnic University |



PAP References

28,3 Ahn, M., Chen, Y.-C., Cho, K., Huang, C., Kim, Y. and Myeong, S.-H. (2020), “Toward effective and
sustainable smart city models: case study exploration of varying smart city approaches and
outcomes”, Eom, S. and Lee, J. (Eds), DG-O20: The 21st Annual International Conference on
Digital Government Research, Association for Computing Machinery, Seoul, pp. 380-382.

Araral, E. (2020), “Why do cities adopt smart technologies? Contingency theory and evidence from the
United States”, Cities, Vol. 106, pp. 1-15.

Batty, M. (2013a), “Big data, smart cities and city planning”, Dialogues in Human Geography, Vol. 3
No. 3, pp. 274-279.

Batty, M. (2013b), “Building a science of cities”, The New Science of Cities, MIT Press, Cambridge,
MA, pp. 13-46.

Brenner, N., Peck, J. and Theodore, N. (2010), “Variegated neoliberalization: geographies, modalities,
pathways”, Global Networks, Vol. 10 No. 2, pp. 182-222.

Breslow, H. (2020), “The smart city and the containment of informality: the case of Dubai”, Urban
Studies, Vol. 58 No. 3, pp. 471-486.

Charnock, G., March, H. and Ribera-Fumaz, R. (2021), “From smart to rebel city? Worlding,
provincialising and the Barcelona Model”, Urban Studies, Vol. 58 No. 3, pp. 581-600.

Chui, S.0. (2016), “Policy address for the fiscal year 2016 of the Macao Special Administrative Region
(MSAR) of the People’s Republic of China”, Macao, p. 19, available at: https://
www.policyaddress.gov.mo/data/archive/en/2016_policy.pdf (accessed 10 March 2024).

Drapalova, E. and Wegrich, K. (2020), “Who governs 4.0? Varieties of smart cities”, Public
Management Review, Vol. 22 No. 5, pp. 668-686.

Flint, C. and Zhu, C. (2019), “The geopolitics of connectivity, cooperation, and hegemonic
competition: The Belt and Road Initiative”, Geoforum, Vol. 99, pp. 95-101.

308

Grossi, G. and Pianezzi, D. (2017), “Smart cities: utopia or neoliberal ideology?”, Cities, Vol. 69,
pp- 79-85.

Guo, Y., Chen, J. and Liu, Z. (2022), “Government responsiveness and public acceptance of big-data
technology in urban governance: evidence from China during the COVID-19 pandemic”, Cities,
Vol. 122, pp. 1-16.

Habib, A., Alsmadi, D. and Prybutok, V.R. (2020), “Factors that determine residents’ acceptance of
smart city technologies”, Behaviour & Information Technology, Vol. 39 No. 6, pp. 610-623.

Hall, P.A. and Soskice, D. (2001), Varieties of Capitalism: the Institutional Foundations of
Comparative Advantage, Oxford University Press.

Henderson, J., Dicken, P., Hess, M., Coe, N. and Yeung, H.W.-C. (2002), “Global production networks
and the analysis of economic development”, Review of International Political Economy, Vol. 9
No. 3, pp. 436-464.

Hong Kong Legislative Council (2008), “Paper on E-government programme prepared by the
Legislative Council Secretariat (background brief)”, Hong Kong: Legislative Council Secretariat,
2008.5.13, CB(1)1456/07-08(04), available at: https://legco.primo.exlibrisgroup.com/discovery/
delivery/852LEGCO_INST:LEGC0/1222490050006976 (accessed 12 March 2024).

Hong Kong SAR Government (2017), “Hong Kong Smart City Blueprint (Blueprint 1.0)”, available at:
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/
HongKongSmartCityBlueprint(EN).pdf (accessed 12 March 2024).

Hong Kong SAR Government (2020), “Hong Kong Smart City Blueprint (Blueprint 2.0)”, available at:
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/
HKSmartCityBlueprint(ENG)v2.pdf (accessed 12 March 2024).

Janssen, M., Charalabidis, Y. and Zuiderwijk, A. (2012), “Benefits, adoption barriers and myths of
open data and open government”, Information Systems Management, Vol. 29 No. 4, pp. 258-268.

Jirén, P., Imildn, W.A., Lange, C. and Mansilla, P. (2020), “Placebo urban interventions: observing
smart city narratives in Santiago de Chile”, Urban Studies, Vol. 58 No. 3, pp. 601-620.

Downl oaded from http://ww. emeral d. com pap/ arti cl e- pdf/ 28/ 3/ 295/ 11000525/ pap- 05- 2024- 0074en. pdf by The Hong Kong Pol yt echnic University |


https://www.policyaddress.gov.mo/data/archive/en/2016_policy.pdf
https://www.policyaddress.gov.mo/data/archive/en/2016_policy.pdf
https://legco.primo.exlibrisgroup.com/discovery/delivery/852LEGCO_INST:LEGCO/1222490050006976
https://legco.primo.exlibrisgroup.com/discovery/delivery/852LEGCO_INST:LEGCO/1222490050006976
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/HongKongSmartCityBlueprint(EN).pdf
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/HongKongSmartCityBlueprint(EN).pdf
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/HKSmartCityBlueprint(ENG)v2.pdf
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/HKSmartCityBlueprint(ENG)v2.pdf

Kitchin, R. (2015), “Making sense of smart cities: addressing present shortcomings”, Cambridge Public
Journal of Regions, Economy and Society, Vol. 8 No. 1, pp. 131-136. Administration

Kitchin, R. and Dodge, M. (2019), “The (in)security of smart cities: vulnerabilities, risks, mitigation, and Policy
and prevention”, Journal of Urban Technology, Vol. 26 No. 2, pp. 47-65.

Kundu, D. (2019), “Blockchain and trust in a smart city”, Environment and Urbanization ASIA, Vol. 10
No. 1, pp. 31-43.

Lauermann, J. (2016), “Municipal statecraft: revisiting the geographies of the entrepreneurial city”, 309
Progress in Human Geography, Vol. 42 No. 2, pp. 205-224.

McPhearson, T., Cook, E.M., Berbés-Blazquez, M., Cheng, C., Grimm, N.B., Andersson, E., Barbosa,
O., Chandler, D.G., Chang, H., Chester, M.V., Childers, D.L., Elser, S.R., Frantzeskaki, N.,
Grabowski, Z., Groffman, P., Hale, R.L., Iwaniec, D.M., Kabisch, N., Kennedy, C., Markolf,
S.A., Matsler, A.M., McPhillips, L.E., Miller, T.R., Munoz-Erickson, T.A., Rosi, E. and Troxler,
T.G. (2022), “A social-ecological-technological systems framework for urban ecosystem
services”, One Earth, Vol. 5 No. 5, pp. 505-518.

Meijer, A. (2018), “Datapolis: a public governance perspective on ‘smart cities
Public Management and Governance, Vol. 1 No. 3, pp. 195-206.

Miller, B., Ward, K., Burns, R., Fast, V. and Levenda, A. (2021), “Worlding and provincialising smart
cities: from individual case studies to a global comparative research agenda”, Urban Studies,
Vol. 58 No. 3, pp. 655-673.

Porto Gomez, 1. (2018), “Geopolitics of the knowledge-based economy”, Regional Studies, Vol. 52
No. 12, pp. 1720-1721.

Sepasgozar, S.M.E., Hawken, S., Sargolzaei, S. and Foroozanfa, M. (2019), “Implementing citizen
centric technology in developing smart cities: a model for predicting the acceptance of urban
technologies”, Technological Forecasting and Social Change, Vol. 142, pp. 105-116.

33

, Perspectives on

Shayan, S. and Kim, K.P. (2023), “Understanding correlations between social risks and
sociodemographic factors in smart city development”, Sustainable Cities and Society,
Vol. 89, pp. 1-8.

Shorey, S. and Howard, P.N. (2016), “Automation, big data and politics: a research review”,
International Journal of Communication, Vol. 10, pp. 5032-5055.

Shrivastava, M. (2023), “Emerging dynamics between the Chinese state and Big-Tech: the case of
Alibaba”, Strategic Analysis, Vol. 47 No. 1, pp. 19-29.

Timeus, K., Vinaixa, J. and Pardo-Bosch, F. (2020), “Creating business models for smart cities:
a practical framework”, Public Management Review, Vol. 22 No. 5, pp. 726-745.

UN-Habitat (2022), “World cities report 2022, available at: https://unhabitat.org/sites/default/files/
2022/06/wcr_2022.pdf (accessed 8 March 2024).

Wu, J., Wang, J., Nicholas, S., Maitland, E. and Fan, Q. (2020), “Application of big data technology for
COVID-19 prevention and control in China: lessons and recommendations”, Journal of medical
Internet Research, Vol. 22 No. 10, pp. 1-16.

Corresponding author
Yi Ma can be contacted at: mayil4cn@gmail.com

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Downl oaded from http://ww. emeral d. com pap/ arti cl e- pdf/ 28/ 3/ 295/ 11000525/ pap- 05- 2024- 0074en. pdf by The Hong Kong Pol yt echnic University |


https://unhabitat.org/sites/default/files/2022/06/wcr_2022.pdf
https://unhabitat.org/sites/default/files/2022/06/wcr_2022.pdf
mailto:mayi14cn@gmail.com

	Examining smart city implementation models in Hong Kong, Macao, and Shenzhen: an analytical review
	Introduction
	Political economy and the state-market-community relations of smart cities
	A comparative and actor-focused approach to smart city research
	State, market, and community in smart city development
	Smart city models

	Types of smart city implementation models
	Identifying SCIMs: a state-market-community framework
	Spectrum of SCIMs

	Smart City Development in the GBA under ‘One Country, Two Systems’
	Research method
	One Country, Two Systems
	Hong Kong: distributed implementation highlighting civil society
	Macao: making use of local and ‘One Country, Two Systems’ opportunities
	Shenzhen: state-led technocratic mega projects and a vibrant digital industry

	Discussion
	Determinants of Smart City’s Varieties
	Enriching smart city strategies based on the political-economic perspective and SCIMs

	Conclusion
	About the authors
	References


