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Abstract. The Smart City concept has become a global trend aimed at improving citizens’ quality of life and
increasing the efficiency of urban management. A Smart City represents the integration of digital technologies
to optimize the delivery and efficiency of urban services. While many cities in Indonesia can develop smart
cities, they still face various challenges. This study examines the opportunities and challenges of Smart City
development in Indonesia. This study explores the opportunities and challenges of Smart City development in
Indonesia. This research is a descriptive study with a qualitative approach. Data were collected through a
literature review and interviews with experts in the field of Smart City. The results show that the opportunities
for implementing Smart City in Indonesia include improving urban management efficiency, enhancing the
quality of life, and increasing cities' competitiveness. However, several challenges remain, including limited
technological infrastructure, a shortage of skilled human resources, and weak coordination among government
agencies. This study is expected to contribute to Smart City development in many Indonesian cities by
encouraging investment in technological infrastructure, strengthening human resource capacity, and
improving coordination among government institutions.
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INTRODUCTION

Smart city development has become a global trend in improving urban governance through digital

technology and innovative public services. In Indonesia, the smart city concept continues to grow due to
rapid urbanization, increasing demand for efficient and sustainable services, and government initiatives

such as the “100 Smart City Movement,” which promotes technology integration in governance,

transportation, economy, and environmental management (Lockwood, 2020). A smart city utilizes
information and communication technology (ICT), IoT, and real-time data systems to improve urban
efficiency, public services, and citizens’ quality of life. However, smart city development in Indonesia still
faces challenges such as unequal digital infrastructure, limited human resource capacity, and regional
governance readiness (Julinaldi et al., 2025).

Indonesia faces various urban challenges due to rapid urbanization, including traffic congestion,

environmental problems, and inefficient public services. Smart city development provides opportunities to
improve urban efficiency, transparency, economic growth, and sustainability through ICT integration,

smart governance, and digital public services supported by national initiatives such as the “100 Smart City

Movement” (Sulistyaningsih et al., 2023). However, smart city implementation in Indonesia still faces
challenges such as unequal digital infrastructure, cybersecurity risks, limited financial resources, and
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disparities in digital literacy. Therefore, strong collaboration among government, private sector, academia,
and communities is essential to support sustainable and effective smart city development.

Smart city development in Indonesia provides significant opportunities through rapid digital
transformation, strong government initiatives, and the increasing adoption of technologies such as IoT,
Artificial Intelligence (AI), cloud computing, and big data analytics. These opportunities can enhance
public service efficiency, stimulate economic growth, encourage innovation, and support sustainable urban
development. However, the implementation of smart cities in Indonesia also faces several important
challenges, including unequal digital infrastructure, limited digital skills and human capital, fragmented
governance, and concerns regarding cybersecurity and data privacy. In addition, high investment costs and
the need for sustainable collaboration among stakeholders remain major barriers to effective smart city
development (Julinaldi et al., 2025).

The expected outcomes of smart city development are the creation of smarter, more efficient,
sustainable, and citizen-centered cities through the integration of digital technology and intelligent
governance systems. Smart city initiatives are expected to improve public service quality, enhance
government transparency, support data-driven decision making, and increase urban operational efficiency.
Furthermore, smart city development is expected to promote economic growth, technological innovation,
environmental sustainability, and community participation. Through the implementation of technologies
such as the Internet of Things (IoT), Artificial Intelligence (Al), big data, and cloud computing, smart cities
can create safer, more inclusive, resilient, and competitive urban environments in the digital era.

The smart city ecosystem plays an important role in supporting smart city development in Indonesia
through the integration of technology, governance, infrastructure, human capital, and sustainability. A
strong smart city ecosystem enables collaboration among government, private sector, academia, and
communities to improve public services, economic growth, environmental sustainability, and citizens’
quality of life(Kociuba et al., 2023).

Previous research related to smart city development in Indonesia has been conducted by several
researchers. In their research on the concept of smart city development in Indonesia, Viola & Fitrianto,
(2022) demonstrated that accelerated digitalization efforts have successfully driven the implementation of
the smart city concept in Indonesia. Research from Judijanto and Santoso (2025), which discusses the
implementation of the Smart City concept in Indonesia, is growing, focusing on the use of information and
communication technology to improve the efficiency of public services and the quality of life of urban
communities. In this research, the focus is on the opportunities and challenges in developing smart cities in
Indonesia. The study is also linked to the role of the smart city ecosystem and expected outcomes in the
development of smart cities in Indonesia.

This study aims to examine the development of smart cities in Indonesia, with a focus on emphasizing
opportunities and challenges. The objectives of the study to be achieved are:

(1) Conducting an Analysis of the Driving Factors for Smart City Development,

(2) Analyze the opportunities and challenges for smart city development in Indonesia,

(3) Analysis of expected outcomes from smart city development in Indonesia,

(4) Examining the role of the smart city ecosystem in developing smart cities in Indonesia.

This study is expected to contribute to Smart City development in many Indonesian cities by encouraging
investment in technological infrastructure, strengthening human resource capacity, and improving
coordination among government institutions. The conceptual framework created in this study is also a
novelty of this research.

LITERATURE REVIEW
Smart City Concept

The concept of a Smart City has evolved from a technology-oriented perspective into a socio-technical
ecosystem emphasizing the integration of technology, governance, and community participation. The
success of a Smart City is no longer measured solely by technological sophistication, but also by how
effectively these technologies improve citizens’ quality of life sustainably. Furthermore, smart cities are
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increasingly viewed as socio-technical systems that integrate citizens, governance, and technology for
sustainable urban development (Hollands, 2008).
In general, the Smart City ecosystem is supported by several interconnected dimensions, including:
1) Smart Governance for transparent and effective public services,
2) Smart Economy for strengthening the digital economy,
3) Smart Mobility for intelligent transportation systems,
4) Smart Environment for sustainable environmental management,
5) Smart Living for improving healthcare and public safety, and
6) Smart People for enhancing public participation and digital literacy.
These dimensions form the foundation of Smart City development in many countries, including Indonesia.

Smart City Development Drivers

Smart city development is primarily driven by government commitment, digital transformation policies,
and rapid technological advancement. Technologies such as the Internet of Things (IoT), Artificial
Intelligence (Al), cloud computing, and big data analytics enable cities to improve public services, urban
management, and sustainability. In addition, rapid urbanization and increasing demands for efficient
governance encourage governments to accelerate smart city implementation strategies (Albino et al., 2015;
Bibri & Krogstie, 2017).

Economic and social factors also significantly influence smart city development. The growth of the
digital economy, public-private partnerships, and technology investment strengthens smart city ecosystems
and innovation capacity. Furthermore, citizen participation and the presence of a technology-oriented young
population support digital adoption and collaborative governance. Previous studies indicate that synergy
among government, industry, academia, and society is essential to achieving sustainable and inclusive smart
cities (Nam & Pardo, 2011; Anthopoulos, 2017).

Opportunities in Smart City Development

Smart city development offers significant opportunities to improve urban efficiency, sustainability, and
quality of life through the integration of digital technologies. Technologies such as the Internet of Things
(IoT), Artificial Intelligence (Al), big data analytics, and cloud computing enable governments to optimize
public services, transportation systems, energy management, and urban infrastructure. In addition, smart
city initiatives encourage innovation and digital transformation that support economic growth and more
responsive governance systems (Bibri & Krogstie, 2017).

Smart cities also create opportunities for stronger collaboration among government, private sector,
academia, and communities in building sustainable urban ecosystems. The growth of the digital economy,
increasing technology investments, and expanding public-private partnerships accelerate innovation and
infrastructure development. Furthermore, citizen participation through digital platforms enhances
transparency, public engagement, and inclusive decision-making processes. Previous studies highlight that
smart city initiatives can promote environmental sustainability, social inclusion, and long-term urban
resilience (Mora et al., 2019).

Challenges in Smart City Development

Despite the growing adoption of smart city initiatives, many cities still face significant challenges in
implementation. One of the major issues is the digital divide and unequal infrastructure development,
particularly between urban and rural areas. Limited internet access, inadequate digital infrastructure, and
high implementation costs hinder the effectiveness of smart city programs. In addition, data security and
privacy risks have become critical concerns due to the increasing use of digital platforms and interconnected
technologies (Bibri & Krogstie, 2017; Anthopoulos, 2017).

Another important challenge is related to governance and human capital readiness. Fragmented
regulations, weak inter-agency coordination, and limited digital skills among public officials and citizens
often reduce the efficiency of smart city implementation. Furthermore, sustainable funding and stakeholder
collaboration remain difficult in many developing countries, including Indonesia. Previous studies
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emphasize that successful smart city development requires integrated governance, strong institutional
capacity, and active collaboration among government, industry, academia, and society (Mora et al., 2019).

Smart City Ecosystem

A smart city ecosystem refers to an integrated system involving technology, governance, infrastructure,
human capital, and sustainability to support intelligent urban development (Kociuba et al., 2023). The
ecosystem is built through the interaction between governments, private sectors, academia, communities,
and digital platforms that collectively enhance public services, urban efficiency, and innovation capacity.
Technologies such as the Internet of Things (IoT), Artificial Intelligence (AI), cloud computing, and big
data play important roles in enabling real-time data integration and smart decision-making processes (Nam
& Pardo, 2011; Bibri & Krogstie, 2017).

In addition, the smart city ecosystem emphasizes collaboration and continuous information exchange
among stakeholders to achieve sustainable urban development. Effective governance, digital infrastructure
readiness, citizen participation, and environmental sustainability are considered key components of a
successful ecosystem. Previous studies highlight that strong coordination among stakeholders can improve
urban resilience, economic growth, service transparency, and quality of life within smart cities
(Anthopoulos, 2017; Mora et al., 2019). In general, the Smart City ecosystem is supported by several
interconnected dimensions, including:

(1) Smart Governance for transparent and effective public services,

(2) Smart Economy for strengthening the digital economy,

(3) Smart Mobility for intelligent transportation systems,

(4) Smart Environment for sustainable environmental management,

(5) Smart Living for improving healthcare and public safety, and

(6) Smart People for enhancing public participation and digital literacy. These dimensions form the
foundation of the Smart City Ecosystem in many countries, including Indonesia. An overview of
the Smart City Ecosystem is shown in Figure 1.

SMART CITY ECOSYSTEM

Building a Sustainable, Inclusive, and Intelligent City
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FIGURE 1: Smart City Ecosystem

Expected Outcomes from Smart City Development

Smart city development improves urban quality of life through the integration of digital technologies and
sustainable governance. Technologies such as IoT, Al, and big data enhance the efficiency of public
services, transportation, healthcare, and infrastructure while supporting transparency and data-driven
governance. In addition, smart cities promote economic growth, environmental sustainability, innovation,
investment opportunities, and citizen participation in creating resilient urban communities.
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Conceptual Framework
This study assumes that there are driving factors influencing smart city development in Indonesia. The

perspectives on opportunities and challenges in smart city development in Indonesia will then influence the

expected outcomes.

Conceptual Framework
Smart City Development in Indonesia: Opportunities and Challenges
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FIGURE 2: Conceptual Framework of Smart City Development in Indonesia: Opportunities and Challenges

This conceptual framework, as shown in Figure 2, illustrates a model for smart city development in
Indonesia, with an emphasis on opportunities and challenges. Several key driving factors, including
government commitment and policies, digital economic growth, public-private partnerships, a young, tech-
savvy population, and the need for urbanization and sustainability, strongly influence smart city
development. These elements collectively play a crucial role in accelerating the transformation toward
smarter and more sustainable cities (Myeong, 2018). These driving factors are used as a basis for studying
the opportunities and challenges of smart city development. The opportunities for developing smart cities
in Indonesia include: strong government support and national initiatives: Toward 100 Smart Cities in
Indonesia Program(Herdiyanti et al., 2019), Rapid digital transformation and innovation, growing
investment and financing opportunities (Sulistyaningsih et al., 2023), Advancement of Technology: IoT,
Al, Big Data, Cloud (Latif et al., 2023), and increasing citizen awareness and participation (Darmawan,
2022). Furthermore, the challenges in developing smart cities in Indonesia include: the digital divide and
unequal infrastructure (Aditya et al., 2023), limited human capital and digital skills (Isabela & Agustian,
2023), data governance, privacy, and cybersecurity risks (Alam et al., 2025), and high investment costs and
sustainable financing issues (Thaker, 2023). Finally, the results of the opportunities and challenges will
have an impact on the expected outcomes of smart city development in Indonesia, in the form of better
quality of life for communities (Priambudi, 2019) (Lim et al., 2024), efficient public service (Viola &
Fitrianto, 2022), economic growth and innovation, environmental sustainability (Alfarizi et al., 2025), and
inclusive and resilient communities (Lestari et al., 2026). A smart city ecosystem is an integrated system
that combines technology, governance, infrastructure, human capital, and sustainability to support
intelligent urban development (Aldegheishem, 2023). The ecosystem is built through the interaction
between governments, private sectors, academia, communities, and digital platforms that collectively
enhance public services, urban efficiency, and innovation capacity. Regarding Data & Information Flow,
all layers are connected through data and information flows that prioritize interoperability, security, privacy,
and data governance. On the other hand, continuous feedback and improvement in smart city development
are carried out continuously through monitoring and evaluation, performance measurement, and
stakeholder feedback, as well as policy innovation and adaptation.
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Overall, the figure illustrates that successful smart city development in Indonesia depends on the
integrated synergy between technology, governance, infrastructure, human resources, and sustainability,
supported by data-driven approaches and collaboration among multiple stakeholders.

METHODS

Research Design

This study adopts a qualitative descriptive approach to explore the opportunities and challenges of smart
city development in Indonesia. A qualitative design is appropriate because the research seeks to understand
complex socio-technical phenomena involving governance, technology, and community dynamics within
specific contextual settings. Qualitative methods are widely used in smart city research to capture
multidimensional interactions and policy implications that cannot be fully explained through quantitative
measures alone (Creswell & Creswell, 2023)

In addition, this study employs a multiple-case study strategy, allowing comparative analysis across
different urban contexts in Indonesia. Case study approaches are particularly useful for examining
contemporary phenomena in real-life contexts, especially when the boundaries between the phenomenon
and its context are not clearly defined.

Data Collection and Analysis Technique
All collected secondary data were analyzed using thematic analysis to identify major patterns related to

Smart City development dynamics. The analysis process was conducted systematically, beginning with
data familiarization, initial coding, theme identification, and finally, the synthesis of findings into a
comprehensive academic narrative (Rachmawati & Rohmah, 2025).
To maintain analytical consistency, this study applies four analytical constructs:

1. Driving factors for Smart City Development,

2. Opportunities and Challenges in Smart City Development

3. Smart City Ecosystem, and

4. Expected Outcomes from Smart City Development.

RESULTS AND DISCUSSION

Results of Analysis of Driving Factors for Smart City Development

Several major factors drive smart city development, including strong government commitment and
policies, rapid digital economic growth, public—private partnerships, a young technology-oriented and tech-
savvy population, and urbanization and sustainability needs.

Government commitment and supportive policies are essential driving factors for smart city
development because they provide strategic guidance, regulatory frameworks, financial support, and
stakeholder coordination for digital transformation initiatives. Strong governmental support also promotes
infrastructure expansion, technology adoption, public service innovation, and sustainable urban
governance, which are crucial for the effective implementation of smart city programs. Digital economic
growth becomes a key driving factor for smart city development because it increases technology adoption,
digital innovation, investment opportunities, and the demand for efficient and integrated urban services.
Public—private partnerships become a key driving factor for smart city development because they combine
government support with private-sector innovation, technology, expertise, and investment to accelerate
sustainable urban transformation. A young, technology-oriented, and tech-savvy population becomes a key
driving factor for smart city development, which can accelerate digital adoption, innovation, and active
participation in smart urban services and technologies. Finally, urbanization and sustainability needs
become key driving factors for smart city development because growing urban populations require efficient,
sustainable, and technology-based solutions to improve infrastructure, public services, and environmental
management.

The analysis of driving factors is important in identifying the opportunities and challenges of smart city
development because it helps policymakers and stakeholders understand the main elements influencing
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implementation, supports effective decision-making, and enables the development of sustainable and
inclusive smart city strategies.

Opportunity Analysis for Smart City Development in Indonesia
Understanding the opportunity analysis for smart city development in Indonesia is important because it
helps identify strategic potentials, technological advantages, and collaborative opportunities that can
support sustainable, efficient, and inclusive urban development.

TABLE 1. Opportunity Analysis for Smart City Development in Indonesia

No Opportunity for Smart City Development Analysis
1 Strong government support and national Strong government support through national
initiatives initiatives such as Gerakan Menuju 100 Smart

City provides significant opportunities to
accelerate digital infrastructure development,
improve public services, and strengthen
collaboration among stakeholders in smart city
implementation across Indonesia

2 Rapid digital transformation and innovation Rapid digital transformation and innovation
create significant opportunities for smart city
development in Indonesia by improving urban
efficiency, enhancing digital public services, and
accelerating the adoption of advanced
technologies such as IoT, Al, and big data

3 Growing investment and financing Growing investment and financing opportunities
opportunities support smart city development in Indonesia by
enabling infrastructure expansion, technological
innovation, and the implementation of
sustainable urban development projects.

4 Advancement of technology: IoT, Al, Big Advancements in technologies such as IoT, Al,
Data, Cloud big data, and cloud computing create major
opportunities for smart city development by
enabling data-driven decision-making, efficient
urban management, and integrated digital public
services.

5 Increasing citizen awareness and participation | Increasing citizen awareness and participation
creates opportunities for smart city development
by encouraging community engagement, digital
collaboration, and more responsive and inclusive
urban governance.

Challenges Analysis for Smart City Development in Indonesia
Challenges analysis for Smart City development in Indonesia highlights several major issues that hinder
the effective implementation of smart cities. The results of this challenge analysis are in Table 2.

TABLE 2. Challenges Analysis for Smart City Development in Indonesia
No Challenges for Smart City Development Analysis
1 Digital divide and unequal infrastructure The digital divide and unequal infrastructure
remain major challenges for smart city
development in Indonesia because disparities in
internet access, technology availability, and
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No Challenges for Smart City Development Analysis

digital readiness limit inclusive and effective
implementation across regions.

2 Fragmented  governance  and  policy | Fragmented governance and policy
inconsistency inconsistency become major challenges for smart
city development in Indonesia because weak
coordination and differing regulations among
institutions can hinder integrated and effective
implementation.

3 Limited human capital and digital skills Limited human capital and digital skills pose
significant challenges to smart city development
in Indonesia because they reduce technological
readiness, innovation capacity, and the effective
use of digital systems and services.

4 Data governance, privacy, and cybersecurity | Data governance, privacy, and cybersecurity
risks risks are major challenges for smart city
development in Indonesia because weak data
protection and cyber resilience can threaten
public trust, digital security, and the reliability of
smart city systems.

5 High Investment cost and sustainable High investment costs and sustainable financing
financing issues issues become major challenges for smart city
development in Indonesia because large-scale
digital infrastructure and technology
implementation require substantial long-term
funding and financial sustainability.

Multiple Case Study Findings: Smart City Implementation in

Jakarta, Bandung, and Surabaya
1. Jakarta

Jakarta demonstrates strong Smart City implementation through the integration of digital
governance and large-scale urban management systems. The city introduced the Jakarta Smart City
platform, which integrates public services, transportation monitoring, flood management, and
citizen reporting systems into a centralized digital ecosystem. Applications such as JAKI (Jakarta
Kini) allow citizens to access government services, report problems, and receive real-time
information. The findings indicate that Jakarta has improved service efficiency and public
participation through data driven governance. However, challenges remain in managing traffic
congestion, population density, and maintaining data privacy and cybersecurity.

2. Bandung

Bandung is recognized as one of Indonesia’s leading cities in digital innovation and citizen-
centered Smart City initiatives. The city developed the Bandung Command Center, which
integrates real-time monitoring systems for traffic, public services, and emergency response.
Bandung also promotes innovation through collaboration with universities, startups, and
technology communities. The results show that Bandung successfully increased public engagement
and encouraged digital transformation through creative approaches. Nevertheless, infrastructure
limitations and the need for continuous digital literacy improvement remain important challenges.
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3. Surabaya

Surabaya demonstrates successful Smart City implementation through efficient public service
management and sustainable urban development. The city utilizes digital systems for waste
management, public administration, transportation services, and environmental monitoring,.
Through integrated e-government services and smart infrastructure, Surabaya has improved
service accessibility and operational efficiency. The findings suggest that Surabaya achieved
positive outcomes in environmental management and citizen satisfaction. However, maintaining
technological sustainability and ensuring equal access to digital services remain challenges for
future development.

Discussion

Indonesia has significant opportunities for smart city development through government support, digital
transformation, and the adoption of technologies such as [oT, Al big data, and cloud computing. Initiatives
like the Movement Towards 100 Smart Cities program support improvements in public services,
transportation, and digital governance. However, challenges such as unequal infrastructure, limited funding,
cybersecurity risks, low digital literacy, and weak stakeholder coordination still hinder effective
implementation.

The smart city development ecosystem plays an important role in supporting integrated and sustainable
urban development through collaboration among government, private sectors, academia, communities, and
digital technology providers. This ecosystem enables innovation, improves public services, strengthens
digital governance, and enhances the effectiveness of smart city implementation in Indonesia. This study is
limited by its reliance on secondary data and literature analysis, which may not fully capture the practical
implementation and regional differences of smart city development in Indonesia.

Expected Outcomes from Smart City Development

Expected outcomes of smart city development include improving quality of life, enhancing governance
efficiency, and promoting environmental and economic sustainability in urban areas. Some of the main
expected outcomes of smart city development are shown in Table 3.

TABLE 3. Expected Outcomes Analysis from Smart City Development
No Expected Outcomes Analysis
1 Better Quality of Life The expected outcome is that the development of
smart cities will improve the quality of life of the
community through faster, easier, and more
efficient public services.
2 Efficient and Transparent Public Service The expected outcome is that the development of
smart cities will increase the effectiveness and
transparency of digital-based government
services (e-government).
3 Economic Growth and Innovation The expected outcome is that smart city
development will encourage digital economic
growth, investment, entrepreneurship, and
technological innovation.
4 Environmental and Sustainability The expected outcome is that the development of
smart cities will support more environmentally
friendly and sustainable management of energy,
transportation, and resources.
5 Inclusive and Resilience Communities The expected outcome is that smart city
development will provide benefits to society in
an_inclusive manner and strengthen city
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No Expected Outcomes Analysis
resilience to disasters, climate change,
cybersecurity, and social threats.

Overall, smart city development aims to create urban areas that are intelligent, inclusive, secure, efficient,
innovative, and sustainable.

CONCLUSIONS

Summary of Findings

Smart city development in Indonesia has significant potential to improve public services, urban
governance, economic growth, and sustainability through digital technology and innovation. Government
programs such as the Movement Towards 100 Smart Cities initiative, supported by IoT, Al, and big data,
have accelerated smart city implementation in many regions.

However, several challenges remain, including unequal digital infrastructure, cybersecurity risks,
limited funding, and low digital literacy. Differences in regional readiness and regulatory coordination also
affect the effectiveness of smart city implementation.

Overall, smart city development can support the creation of more efficient and sustainable cities in
Indonesia. Strengthening infrastructure, digital literacy, cybersecurity, and stakeholder collaboration is
essential to ensure inclusive and long-term benefits.

Strategic Recommendations

The government should strengthen digital infrastructure, cybersecurity systems, and digital governance
to support effective and secure smart city development across Indonesia. Improving digital literacy and
human resource capacity is also important to increase public participation and technological readiness.

Furthermore, stronger collaboration among government, academia, the private sector, communities, and
media is essential to encourage innovation and sustainable urban development. Future smart city policies
should emphasize inclusivity, sustainability, and data-driven decision-making to build resilient and citizen-
oriented cities.
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