ISSN 2354-9114 (online), ISSN 0024-9521 (print)
Indonesian Journal of Geography Vol 57, No.1 (2025): 191-199
DOI: : 10.22146/ijg.97840 website: htps://jurnal.ugm.ac.id/ijg

©2025 Faculty of Geography UGM and The Indonesian Geographers Association

GeoGraPHY

REVIEW ARTICLE

Navigating Diversity of the Smart City Initiatives in Indonesia

Rini Rachmawati and Amandita Ainur Rohmah?

'Smart City, Village, and Region Research Group, Department of Development Geography, Faculty of Geography,

Universitas Gadjah Mada, Yogyakarta, Indonesia

*Graduate Program on Regional Development, Faculty of Geography, Universitas Gadjah Mada, Yogyakarta, Indonesia

Received: 2024-07-05
Revised: 2024-08-08
Accepted: 2025-04-24
Published: 2025-04-30

Abstract This article explores the diversity and dynamics of smart city initiatives in Indonesia by analyzing the
various strategies implemented. This article aims to show how the diversity of smart city initiatives and how
smart city strategies respond to global challenges. This article is the result of a systematic literature review. The
review’s findings suggest that smart city initiatives in Indonesia focus on digital transformation, strengthening

regional readiness, the participation and needs of local communities, especially in facing complex and dynamic
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urban challenges. By implementing smart city strategies, Indonesia has the potential to develop inclusive smart
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1. Introduction

The smart city initiatives in Indonesia are based on
various driving factors, including urbanization (Jin et al,
2014), development in information and communication
technology (ICT), globalization issues, limited resources,
and environmental challenges. In the middle of urbanization
and the increasing number of people, urban areas are faced
with the most important task, namely realizing sustainable
development (Bibri, 2021; Allam et al., 2022). Urbanization
in the form of rapid population growth motivates the
government to search for solutions in managing cities that
are getting densely populated and complicated. In reference
to the Ministry of Public Works and Housing (PUPR)
(2014), urbanization, an increase in population, decreasing
environmental quality, poverty, regional capacity, and the level
of growth among underdeveloped cities are issues for urban
development in Indonesia.

Development in information and communication
technology (ICT) makes it possible to create opportunities to
optimize different aspects of urban life, such as transportation,
infrastructure, and public services. Many countries in the
world, including Indonesia, have been developing smart city
with significant innovation and sustainable development.
This smart city initiative is also one of the efforts toward
better management in achieving a livable city (Rachmawati,
2019a). On the other hand, the growing demand for providing
public services easily accessible to service users (Rachmawati
et al, 2022), limited budgets, and human resources have
made the government search for solutions to provide public
services that are more efficient and effective. The application
of technology in smart city can help reduce negative impacts
on the environment, especially related to climate change and
pollution.

This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution(CC BY NC) licensehttps://creativecommons.org/licenses/by-nc/4.0/.

ICT offers numerous opportunities for regional
development by enhancing public services (Mensah et
al, 2021). Policymakers view the integration of ICT in
urban planning and management as a crucial step towards
creating smarter cities (Corcuera et al, 2019). Labeling a
city as “smart” comprises developing a set of ethnocentric
and uniform expectations (Kong and Woods, 2021). The
diversity of smart city in Indonesia reflects the innovation
efforts of various districts/cities, especially in responding
to challenges and in line with the concept of Society 5.0
and Sustainable Development Goals (SDGs). In general,
Innovative technologies and applications of Industry 5.0
combined with society, environment, and economy create the
foundation of Society 5.0 (Shiroishi et al., 2018). This concept
emphasizes the integration of digital technology into aspects
of life to create a balance between economic progress and
solving social problems. According to Khanna et al. (2024)
and T oth et al (2023), the core of the Society 5.0 vision is
to ensure that the use of artificial intelligence (AI) technology
remains transparent, easy to understand, and consistent with
human needs and values. SDGs are presented as a framework
to combine human- and environmental-focused factors with
technological innovation that fosters a more balanced and
sustainable development approach (van Zanten & van Tulder,
2021), where each goal has several targets and indicators
requiring strict tracking and monitoring (Hassan et al., 2025).
Smart city and Society 5.0 are expected to strengthen the
contribution to achieving SDGs, especially in goal 11, namely
Sustainable Cities and Communities.

A smart city extends beyond having a digital network
but requiring using digital technology as a tool to impact
all aspects of human life, including social, economic, and
existing urban governance. However, there is no universally
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accepted definition of a smart city, as each country and city
tends to establish individual criteria and indicators for urban
intelligence (Tranos & Gertner, 2012).

The Indonesian Government has initiated several
programs to promote the development of smart city across
various regions, including the Movement Towards 100 Smart
city and specific projects in major cities namely Jakarta,
Surabaya, and Bandung. This initiative aims to create more
modern, efficient, and sustainable urban environments.
However, the diversity of smart city initiatives in Indonesia
has not been identified, leading to the question: How is the
diversity of smart city initiatives in Indonesia and how do
regions independently initiate smart city? Therefore, this study
aimed to show how diverse regional initiatives influence the
initiation of smart city. It also shows how smart city strategies
emphasize the importance of intellectual diversity as a strength
in facing global challenges. Through a multidisciplinary
approach, the study addressed technological aspects of smart
city development. It advocates for smart urbanism to break
barriers and promote unity, ultimately contributing toward the
larger discourse on leveraging diversity as an essential asset for
a sustainable and inclusive urban future in Indonesia.

2. Methods
This study used data gathered from secondary sources

pertinent to the topic, including journals, policies, regulations,

government documents available online, statistical data from

Central Statistics Agency (BPS) (Provinces in Figures), and

previous studies that support a comprehensive analysis. The

analysis method used was the Systematic Literature Review

(SLR) including summarizing, analyzing, and synthesizing a

group of related literature, as well as testing certain hypotheses

and or developing new theories (Xiao & Watson, 2019).

The diversity of smart city in Indonesia was analyzed from
the results of a literature review which was then subjected to
qualitative descriptive analysis. The stages carried out in a SLR
include:

1. Searching for literature: The data used were studies
published from 2022-2024 on various databases including
Scient Direct, Scopus, and IEEE databases. Journal
literature was based on the results of searches with the
same keywords: {diversity} & {smart city} & {indonesia}.

2. Screening and assessing quality: Based on the results of
the literature search, the selection was then carried out by
skimming the abstract and journal components adjusted
to the topic and objectives. The selected journals were
explored in more depth by thorough reading.

3. Data Analysis and Synthesis: Selected journals from the
Scopus database were specifically visualized in the form
of bibliometric networks using VOSviewer. This tool is
used to map expert authors in a topic and identify articles,
journals, and topics (networks between academics, most
cited journal articles, and most popular journals). The
results of the mapping on the Scopus database were then
mapped using VOSviewer.

This approach comprises identifying, evaluating,
and interpreting all relevant results on a topic to address
specific questions. The literature review method facilitates
the formulation of new theoretical hypotheses and the
development of policy recommendations to be incorporated
(Knopf, 2006).
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3. Result and Discussion

In general, the results showed the realization of
implementing smart city in Indonesia, divided into five
parts. These include Searching for Smart City Definition
and Implementation, Urban Development Through Smart
City Initiatives, Dynamics of Implementation of Smart City
Solutions, Relationship between Community and Smart City:
Conceptual and Empirical Review (Case Study), Smart City
Strategy in Indonesia: Diversity Intellectuals and Strength in
Facing Global Challenges, as well as Technological Aspects in
Smart City Development. These different parts are explained
as follows.

3.1.Searching for Smart City Definition and Implementation

Generally, there are many terms for city management
with innovative technology (Anthopoulos, 2015). The term
smart city is identified as the most commonly applied in
studies to identify cities with technological features (Cocchia,
2014; D’Auria et al., 2018). The journal articles were selected
using three main databases including Science Direct, Scopus,
and IEEE. The whole articles were obtained based on the same
keywords between 2022 and 2024 (until May 14, 2024). The
results from the Scopus database were then mapped using
VOSviewer. The process was carried out to determine the
keyword mapping to the research topic. Furthermore, this
method aimed at describing the implementation of smart city
in Indonesia, particularly in the urban context.

The Vosviewer mapping (Figure 1) results show that
besides Indonesia, smart city have also been widely adopted in
India, the United States, Germany, Italy, and other countries.
This suggests that the concept has been implemented in many
different countries around the globe.

Figure 2 shows the results of mapping visualization based
on the keywords of the articles. The mapping was divided into
six clusters represented by six different colors. Each color in
VOSviewer was used to indicate the cluster of the item (Eck
and Waltman, 2014). Based on search results, the keyword
“smart city” was found 975 times. This number is significantly
large compared to other keywords such as cybersecurity,
blockchain, and big data.

3.2. Urban Development through Smart City Initiatives in
Indonesia

Urban development in Indonesia continues to progress
and improve annually (Sinergi, 2016). This growth is driven by
the increasing urbanization rate. Data from the BPS indicates
that in 2010, 49.8% of Indonesians resided in urban areas, a
figure projected to rise to 66.6% by 2035 (Databoks, 2022).
The World Bank predicts that by 2045, around 220 million
Indonesians, or 70% of the population, will live in urban areas.
Urbanization in major cities such as Jakarta can significantly
enhance economic growth, but also brings challenges
including traffic congestion, slums, crime, and pollution. Rural
areas may suffer from slower economic growth as the younger,
more productive population migrates to urban centers.

The Indonesian government and stakeholders are
addressing these challenges through smart city initiatives
aimed at improving the quality of life. On a national scale, the
initiatives are crucial for the future, particularly for national
integration and the advancement of existing smart city. The
concept comprises leveraging ICT to enhance public service
efficiency, optimize resource usage, and support sustainable
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Table 1. Database Repository Matrix
Database for 2022-2024

K 4 Scient Direct Scopus IEEE
cywor https://www. https://www.scopus. https://ieeexplore.ieee.
sciencedirect.com/ com/ org/
Smart City 31,874 17,598 10,847
Smart City in Indonesia 1,565 223 325
Implementation of Smart city 24,086 2,221 1,102
Implementation of Smart city in Indonesia 1,304 61 70
Note: Extracted from scopus database between 2022 to 2024 (until May 14, 2024).
hong kong
g& VOSviewer i
Figure 1. The area of where Smart City is implemented. Analyze from scopus database between 2022 to 2024
(until May 14, 2024).
Source: Scopus database processing results, 2024
geographic information systems
® X unite&states
smart p‘e&grvds smart?ucatlon
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m@hge ding;
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rcrime g
& VOSviewer ® timing circuits
Figure 2. Study Topic within Smart City. Analyze from scopus database between 2022 to 2024 (until May 14, 2024).
Source: Scopus database processing results, 2024
development. The government has launched various policies the Ministry of Communication and Information, Ministry
and programs to foster smart city development. of Finance, Ministry of Home Affairs, Ministry of PUPR,

Ministry of Administrative and Bureaucratic Reforms, and the

A significant initiative is the Movement Towards 100 smart
Agency for National Development Planning, is consistent with

city, launched in 2017. This program, a collaboration between
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the 2045 Golden Indonesia Vision. The vision aims to position
Indonesia as a developed, prosperous, and competitive nation
with significant global influence (Kemenkominfo Press
Release, 2023). Numerous frameworks or models provide
guidelines and standards for effective smart city development.
Over the past two decades, studies on smart city and digital
applications have increased globally (Burns et al, 2021;
Dowling et al., 2021), reflecting the growing complexity in
selecting and implementing smart city frameworks (Ulya et
al., 2024).

Indonesia smart city initiatives focus on digital
transformation and strengthening government operations.
These initiatives aim to enhance the quality of life and public
service efficiency in various cities by using digital technology,
data, and connectivity (Suryawan and Lee, 2023; Tehupeiory et
al., 2023; Nath et al., 2023). For example, the Nusantara Capital
City is being developed as a smart city to avoid issues faced
by Jakarta and improve residents quality of life (Rachmawati
et al., 2024a). This sustainable city aims to promote economic
development in surrounding areas and achieve economic
equality in Eastern Indonesia (Bappenas, 2024). Rachmawati
et al. (2024a) outlined six service domains that encapsulate the
elements of sustainability and smart city for the future of IKN.
In general, smart city initiatives have successfully enhanced
public service accessibility and availability, improving people
quality of life.

In the future, development in Indonesia is expected to
expand as more cities adopt smart technologies. This initiative
aims to improve urban quality of life, public service efficiency,
and sustainable development. Continued collaboration among
the government, private sectors, and society is essential to
address challenges and leverage opportunities, fostering
the development of inclusive and competitive smart city. By
emphasizing innovation and collaboration, Indonesia smart
city have the potential for significant positive transformation
in various aspects of urban life.

3.3. Dynamics of Smart City Solution Implementation in
Indonesia

Developing a smart city requires navigating a range
of complex and dynamic challenges. Although Indonesia
has witnessed rapid progress in implementing smart city
solutions, several significant obstacles remain. These efforts are
characterized by the optimization of technology use and the
commitment of regional governments. Connectivity and the
role of information technology make smart city inseparable
from infrastructure (Sensuse et al., 2022). According to
Rachmawati et al (2021), technological developments in this
digital era in terms of digital governance are an important
factor in state administration. For example, the technology in
IKN cybersecurity shows that all cybersecurity technologies
are used in smart city, while securing crucial infrastructure
relies more on big data management (Sensuse et al., 2022). In
general, the infrastructure required for the urban development
to be the capital city comprises ICT, social and regional
development, as well as physical and environmental aspects
(Rachmawati et al., 2021).

Challenges include the capacity of human resources
within regional government communities, funding availability,
and the need to shift bureaucratic work cultures and public
habits. Generally, smart city implementation must be tailored
to the unique cultural and social characteristics of Indonesian
cities (Rachmawati, 2019).
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Several cities in Indonesia during the COVID pandemic
were encouraged to adopt the use of ICT. For example, the
pandemic has caused changes in the transformation of digital
services, especially in the DKI Jakarta Provincial Government,
starting from work systems, office administration processes,
and public service delivery, to cultural changes (Rachmawati
et al.,, 2023). Consequently, during the COVID pandemic,
food delivery services became one of the services that are in
great demand by the public. Online Food Delivery Service
Providers in Yogyakarta provide significant benefits in terms of
performance effectiveness and efficiency, strategic advantages,
organizational structures, as well as competitive advantages
through the available features (Salma and Rachmawati, 2022).

Applying the smart city concept to urban management can
enhance efficiency in public services, speeding up governmental
administrative processes. Technologies such as mobile
applications and websites make services more efficient and
accessible, leading to improvements such as better-organized
transportation systems, more efficient waste management, and
enhanced public services. A key aspect of successful smart
city development is infrastructure planning, which should be
integrated with overall city planning. Currently, infrastructure
systems are often planned independently of city planning
(Rachmawati et al., 2024b). A comprehensive transport master
plan is essential for contemporary urban development, making
sustainable transportation systems a critical component of
sustainability (Rachmawati et al., 2024b).

Optimizing the use of technology cannotbe separated from
the digital transformation in every region, the commitment
of regional governments, and the human resource capacity.
According to Ataman, (2022), every city must transform
to become more livable. This suggests that transformation
or awareness of regional changes is an important aspect of
implementing smart city. Digital transformation and the
dynamics of smart city implementation are closely related,
mutually supporting and strengthening each other. Digital
transformation indirectly builds the basis for smart city
initiatives. Infrastructure such as fast internet networks, smart
sensors, and data management systems are the main basis
for smart city to collect, manage, and efficiently analyze data.
Digital transformation enables the availability of more efficient
and responsive public services, while smart city make use of
technology to improve city services. According to Rohmah et
al. (2023), the typology of implementing digital health services
in Indonesia is dominated by the Western and Central Parts. It
is very different from the Central and Eastern Parts of Indonesia
where limited forms of digital transformation are still found.
Furthermore, digital transformation pushes innovation in
different sectors, including smart city development, indicating
that the dynamics of smart city implementation is diverse.
This diversity is formed by different related factors such as
differences in the speed of digital transformation, regional
readiness, and the digital gap of every region. Smart city can
also create opportunities for start-ups and new companies to
develop innovative solutions by making use of technology.
This shows that different factors form the implementation of
digital transformation and initiatives in Indonesian smart city.

3.4. The Relationship between Community and Smart City:
Conceptual and Empirical Review (Case Study)

The concept of smart city fundamentally revolves around
leveraging ICT to enhance the quality of life for urban residents.
The term “community” covers various levels, including
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families, rural and suburban areas, urban communities,
regional areas within a country, national regions, or even
entire nations (Debertin and Goetz, 2008). Consequently, the
connection between communities and smart city includes
several facets such as providing efficient and integrated public
services, fostering active community engagement in decision-
making processes, enhancing social quality (Rachmawati et
al., 2024c¢), improving access to information and services for
all societal segments.

The interaction between government and society forms a
bidirectional synergy aimed at realizing a smart city. A smart
government develops through community participation and
interests (Handayani et al., 2021). The relationship between
communities and smart city includes three critical aspects
including technology introduction, bridging the digital
divide, and enhancing digital literacy (Evita and Mukhaer,
2019). Building a smart city is not solely about investing in
technology but also about fostering a mindset and aspiration
for improvement. The connection between communities and
the smart city concept is crucial for sustainable and inclusive
urban development. A core element of a smart city is the active
engagement of the community in designing, implementing,
and using technology-based solutions to enhance quality of
life. It is crucial to engage communities in the decision-making
processes to ensure the solutions are consistent with needs
and aspirations. Furthermore, smart city must be designed
to be accessible to all societal layers without discrimination,
which includes ensuring widespread availability of digital
infrastructure, providing technology training, and tailoring
solutions to meet diverse community needs.

In line with SDG 11 (Sustainable Cities and
Communities), the link between communities and smart city
is significant. Studies in 61 journal articles from the Scopus
database and visualized through VOSviewer show that smart
city development in Indonesia is closely related to the Internet
of Things (IoT) and sustainable development. The concept
inherently comprises using ICT to improve the quality of
government services and the well-being of citizens.

Referring to the Vosviewer analysis results, the topic of
Smart Cityimplementation in Indonesia mostly discusses smart
city. Meanwhile, topics related to sustainable development and
the IoT are discussed with the same frequency. The concept
of sustainable development is integral to the implementation

of smart city (Han and Kim, 2024). Sustainable development
includesmeetingtheneedsofthe presentwithoutcompromising
the ability of future generations. Various urban development
initiatives, such as eco, knowledge, and resilient cities, have
emerged based on different approaches and values, but all aim
to create more sustainable and better urban environments (De
Jong et al., 2015). Smart city support sustainable development
in numerous ways, including energy efficiency, water resource
management, sustainable transportation, and reducing carbon
emissions. The integration of IoT technology in Indonesian
smart city plays a significant role in achieving sustainable
development. By leveraging this technology, Indonesian cities
can become more efficient, environmentally friendly, and
responsive to citizens needs, thereby contributing to SDGs.
Smart city clearly have the potential to drive the transition
towards sustainable development and address the challenges
posed by climate change. With the recent uncertain climate,
developing resilient cities and communities is increasingly
important for city managers and policymakers (Kim and Kim.,
2021). Although smart city often emphasize the innovative use
of ICT to enhance urban infrastructure and business sectors,
the ultimate aim is not only to protect critical infrastructure
and management from crises but also to achieve sustainable
development for society (Chung et al., 2021). This suggests
that smart city must identify both material and non-material
resources within the community (Zhu et al., 2019). The specific
ways in which the relationship between communities and
smart city is implemented in Indonesia are detailed as follows.
Table 2 shows that there are several examples of how the
community or society plays a role in the success of the regional
smart city program. For example, in the city of Bandung, there
is an application called SIP Bandung Juara, a forum for public
participation. It is a creative space as a form of social innovation
and an effort to develop creativity and improve the economy.
The development cannot be separated from technology. In
general, the transformation and dynamics of cities currently
taking place are understood to be geared toward informational
cities and information economies (Castells, 1989; 1990), one
of which is realized in the form of creative spaces. In addition
to the city of Bandung, programs such as "Surabaya Owns
a Story” (Surabaya City), Jogja Smart Province (DIY), and
Sapa Mbak Ita (Semarang City) are several examples of how
the community or society plays a role in the success of the

Table 2. Examples of Forms of Relationship between Communities and Smart city in Indonesia

No Region/City Forms of Implementation

1  Bandung The application SIP Bandung Juara is the one managed by the City Government of Bandung to
become a forum for public participation as a means of collecting information for city villages and
sub-districts throughout the city of Bandung.

2 Surabaya Programs such as “Surabaya Owns a Story” use social media and online platforms to promote the
potential of tourism and culture of the city. Meanwhile the application “Media Center Surabaya”
provides various services to accommodate participation from community in the form of complaints/
claims /information/suggestions in the development process.

3 Jakarta The application Qlue enables Jakarta settlers to report problems in their surrounding environment,
such as flooding or noise, allowing for a faster response from the authorities.

4 DIY Yogyakarta has a program called “Jogja Smart Province’, aimed at improving public services and

sustainable development.

5 Semarang

Sapa Mbak Ita is a medium for the people of Semarang City to express their aspirations and

complaints to the Mayor of Semarang directly.

Source: processed from various sources, 2024
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Smart City program. The government of Jakarta created an
application called Qlue, through which residents can report
problems in the surrounding area, such as flooding or noise,
thereby enabling a faster response from the authorities. Jakarta
the capital of Indonesia, is part of the Smart City trend in the
world. According to Iyengar (2017) in "Asia’s Cities: Necessity,
Challenges, and Solutions for Going Smart”, Jakarta is one of
several large cities (megacities) besides Tokyo, Seoul, Beijing,
Shanghai, Manila, Mumbai, Delhi, Karachi, and Istanbul that
belongs to this group.

The implementation of smart city in Indonesia does not
only include the development of technological infrastructure
but also pays attention to the participation and needs of local
communities. Therefore, smart city initiatives in Indonesia
have the potential to improve people quality of life and
accelerate sustainable development in different regions. The
relationship between community and society signifies the
presence of a new human civilization called Society 5.0 which
is closely related to Industry 4.0 in the sustainable development
of society (Wang et al., 2016; Savaget et al., 2019). Society 5.0
focuses on humans adapting to developments by overcoming
social problems with the help of online-integrated machines
(Evita and Mukhaer, 2019). Smart city will not work when not
supported by the community, hence, the term Society 5.0 is
closely related to the implementation.

By making use of technology, smart city can create new
opportunities for the economic and social empowerment of
people. Examples include digital platforms for marketing
local products, digital skills training for job searches, or
participation in more open and transparent decision-making
processes. Therefore, the relationship between communities
and smart city underscore the importance of collaboration
among the government, the private sectors, academicians, and
society in putting urban development towards a smarter, more
sustainable and inclusive future.

3.5. Smart City Strategy in Indonesia: Diversity in
Intellectual and Strength in Facing Global Challenges
Smart cities play an important role in solving the
challenges and taking opportunities of urbanization in
Indonesia (Rachmawati et al, 2024c). One of the main
challenges in initiating this concept is the lack of technological
infrastructure that can inhibit the implementation of various
services such as smart transportation systems, technology-
based waste management (Nasir and Yuslinaini, 2024), and the
lack of regulations supporting the implementation of the Smart
City system, such as in Serang City (Pangestu & Anggraini,
2022). Susilowati et al (2025) showed that ICT is among the
determining factors in the concept of smart cities in Indonesia.
Smart urbanism is a way to solve broader challenges
related to the use of diversity as an important asset for a
sustainable and inclusive urban future in Indonesia. The
development of smart city in Indonesia is a big challenge
and requires a targeted strategy and collaboration among the
government, private sectors, community and academicians.
Among the several strategies that can be implemented include:
1. Digital Infrastructure: Building strong digital
infrastructure, including a fast and extensive internet
network as well as required information technology
infrastructure namely sensors, CCTV cameras, and
monitoring systems.
2. Digital Public Services: Improving public services
by making use of digital technology, such as online
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payments, public service applications, and integrated
public information portals.

3. Innovation in Education and Health: Integrating

technology in the education and health sectors, such as

e-learning, telemedicine, and public health monitoring to
improve access and quality of services.

Community Participation: Foster active participation

from communities in the development of smart city

by undergoing training programs, socialization, and
platforms for public participation.

5. Collaborationbetween the governmentand private sectors:
Fostering collaboration between the government and the
private sectors in the development and implementation of
smart city technology, including partnership for project
funding and management.

Smart strategies can also be realized in the form of planning
products. For example, the strategy made to support the new
capital city is prepared in the form of planning products as well
as spatial and environmental plans (Rachmawati et al., 2021b).
By implementing these strategies holistically and sustainably,
Indonesia will achieve the goals of becoming more efficient,
sustainable, and inclusive by developing smart city. At the same
time, the concept is promoted to overcome local sustainability
challenges, and smart city strategies can be used to support the
transitions of urban sustainability (Clement et al., 2023).

3.6. Aspects of Information and Communication
Technology in the Development of Smart City

The development of smart city in Indonesia presents
significant ~ opportunities  driven by  technological
advancements and the demand for more efficient and
sustainable infrastructure. However, several challenges must
be addressed to successfully implement these initiatives in the
country. The rapid growth of technology, opportunities for
collaboration, infrastructure needs, and government support
are key factors in the development of smart city in Indonesia.
The swift technological advancements, including high internet
penetration and widespread adoption of digital technology,
create opportunities to integrate advanced technologies into
urban infrastructure. Moreover, public-private partnerships
and support from the private sector, through investment and
innovation, can expedite the development of smart city. The
Indonesian Government has demonstrated the commitment
to promoting the concept through various policies, programs,
and incentives aimed at fostering the implementation of smart
city across the nation.

Several obstacles still exist including technology gaps,
limited resources and budget, data security and privacy, changes
in culture and awareness, complicated system integration, as
well as inadequate infrastructure. The gaps in access and use of
technology throughout Indonesia have indirectly affected the
process of smart city initiatives in every region. In addition,
there are also still problems related to basic infrastructure
such as unevenly distributed electricity and internet networks,
especially in 3T (left behind, foremost, and outermost) areas.

Smart city initiatives can significantly empower
communities, particularly by using ICT to enhance access
to information, education, and economic opportunities.
Implementing smart city in Indonesia can be a strategic
approach to addressing global challenges more effectively,
creating more sustainable, efficient, and inclusive urban
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environments. For the successful implementation of smart
city, several issues need to be addressed. The government must
develop comprehensive strategies and plans that integrate
technology and advancements in ICT systems. Additionally,
ICT-based innovations included in the master plan need to be
aligned with broader development plans (Rachmawati, 2019b).

The IoT is increasingly becoming a crucial component
of smart city (Zanela et al., 2014; Rhee, 2016). IoT consists
of physical devices connected to the internet, enabling data
collection and exchange (Ilyas, 2021). Within the smart city
framework, IoT is used to enhance services through automation
and reduce operational costs (Mora et al, 2018). It also
introduces new products that enhance daily life (Arulkumar et
al., 2024) and links various city elements to generate real-time
data (Wei et al., 2024), aiding decision-making and optimizing
city services. [oT applications are anticipated across all smart
city dimensions, including healthcare, energy, transportation,
and more. The implementation in smart city covers facilities
that allow government monitoring (Ali and Calis, 2019) such
as smart lighting, air quality control (Mishra et al., 2020), and
waste management (Amira et al., 2024).

Developing smart city also demands substantial
investment in both budget and high-quality human resources.
The deployment of technology in smart city must be balanced
with robust data security measures to protect citizen privacy.
Additionally, raising public awareness about the benefits of
smart city and addressing cultural resistance to technological
change are essential challenges. Effective coordination among
varjous stakeholders is necessary for integrating different
systems and applications. According to the Ministry of PUPR
(2014), challenges in developing smart city also stem from
the absence of clear roadmaps from regional governments,
resulting in a fragmented implementation level in Indonesia. By
leveraging existing opportunities, the government is expected
to overcome these challenges. The development of smart city is
anticipated to provide significant benefits to society, enhance
quality of life, improve administrative efficiency, and promote
sustainable economic growth.

4. Conclusion

In conclusion, the implementation of smart city initiatives
in Indonesia has shown diverse results from different
aspects at the city or district level. There are many terms
concerning smart city often used in the world. Based on the
Vosviewer mapping results, smart city have also been widely
implemented in India, the United States, Germany, and Italy.
The implementation in Indonesia does not only require the
development of technological infrastructure but also pays
attention to the participation and needs of local communities.
The achievement of a high level of community and societal
progress is a marker of new human civilization called Society
5.0, which is related to the use of technology. Furthermore,
community relationships and smart city are in line with SDG
11 (Sustainable Cities and Communities).

Numerous cities and regencies across Indonesia have
integrated advanced technologies to enhance public services
and infrastructure. This technological adoption includes the
use of the IoT, geographic information systems (GIS), smart
sensors, and various digital platforms to manage urban
environments. The implementation of smart city initiatives
has positively impacted the quality of life for residents by
providing easier access to transportation, more efficient waste
management, enhanced security, and improved health services.
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Empowering communities in decision-making and using
technology is the key to the success of a smart city. Active
participation of the community in giving feedback can also
strengthen the effectiveness of implementation. Despite
the opportunities and potential for progress, there are still
challenges in infrastructure that need to be overcome, such as
the availability of equitable internet access, budget limitation,
and the development of physical infrastructure to support
smart city. Furthermore, the need for data security and
privacy, especially in protecting personal data and information
security is an important concern in developing systems and
applications of smart city in Indonesia. This underscores the
need for collaboration among different stakeholders including
government, private sectors, academicians, society, and related
parties for the successful implementation of Indonesian smart
city.

Strong partnerships can ensure sufficient resources,
sustainability, and continuous innovation in the development
of smart city. This study provides a deeper understanding
regarding the implications of smart city initiatives in Indonesia.
It also gives guidance to policy developers, practitioners,
and academicians to keep improving and optimizing the
implementation of smart city. Further studies are needed
related to measuring the effectiveness of different smart city
programs and innovations that have been implemented in
Indonesia. There is also a need to analyze the challenges faced
and effective solutions that can be implemented in different
regions.

In general, smart city initiatives in Indonesia lead to policy
implementation, especially in increasing the level of local
government capacity. The implementation requires regional
readiness in terms of natural resources, structure (government
human resources, community human resources, and budget),
infrastructure (physical, digital, and social), superstructure
(policies and institutions), and community culture. Regional
preparation will determine the success of implementing smart
city. The inequality of access and digital infrastructure between
urban and rural areas shows the need for affirmative policies to
ensure equal distribution of connectivity and digital literacy.
Therefore, several recommendations for initiating smart city
in Indonesia, include 1) Strengthening national regulations
that foster the integration of smart city with the SDGs, 2)
Increasing the readiness and capacity of local governments,
and 3) Increasing digital literacy.
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