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ABSTRACT

Smart cities have become a new trend in urban development worldwide, and digital
economy plays a crucial role. Therefore, this study aimed to create a novel formulation of
digital economy that contributes to improving competitiveness of smart cities and provides
practical guidance on digital economy strategies. A Soft System Methodology (SSM)-based
action that utilizes the concept of systems was used to investigate conceptual models from
different perspectives, from conceptual thinking to real-world—based action. Moreover,
Indonesia was selected as a case study due to its extensive implementation of smart cities
over the past five years, with over 250 cities participating in the program. The study
successfully identified five scopes of digital economy, namely digital technology, digital
service, shared economy and platform, digitalized economy, and financial services. It also
identified six crucial criteria of economic competitiveness, namely human resources,
product offerings, innovation capability, economic productivity, ease of business and
investment, as well as financial capital. In conclusion, local cities and regencies'
governments need to accelerate digital economy by creating supporting policies, making
collaboration, effective digital marketing, improving digital literacy, guaranteeing cyber
security, as well as protecting consumers and data privacy.
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INTRODUCTION

Cities are intricate systems influenced by demographic, ecological, and economic changes (Dembski et al.,
2020). Smart cities specifically integrate and monitor the state of all critical infrastructure, better use resources,
schedule preventive maintenance, monitor security issues, and optimize services for residents. Moreover,
systems and structures can actively evaluate the conditions of smart cities and execute repairs (Camero and
Alba, 2019). An ambitious idea that has gained traction globally is "smart cities," aiming to improve residents'
quality of life and inclusivity (Ahad et al., 2020). Smart cities are places where information, digital technology,
and telecommunications are used to improve cities operations for the benefit of residents. This often leads to
more adaptable, efficient, and sustainable networks and services (Guo et al., 2019). In this context, smart cities
offer a workable way to combine human capital, social capital, information, and communication technologies
that support sustainable development (Guimaraes et al., 2020). These cities have various aspects of development,
such as governance, economy, living, society, environment, health, industry, human mobility, facilities, and
smart communication (Liu et al., 2019). More importantly, smart cities put economic development in digital age
as an essential milestone through smart economy, showing the importance of digital economy practices. Smart
economy is characterized by implementing digital economy or technology-driven economy (Kumar and Dahiya,
2017; Tyas et al., 2019). This commercial activity is common in urban areas, ranging from supply chains,
logistics, and financial centers to tourism (Lau et al., 2019). It corresponds with the principal drivers of economic
growth, namely technological advancement, the level of human resources, and the accumulation of knowledge
(Su et al., 2021). For digital economy to succeed and remain competitive, it needs to focus on generation,
transmission, and preservation of knowledge (Siré et al., 2020). However, there is still a gap in understanding
how digital economy can improve economic competitiveness of smart cities.

Considering the rapid growth of globalization, the advancement of information and communication
technology (ICT), as well as inventions in economics and technology sectors, digital economy has significantly
raised global competitiveness (Androniceanu et al., 2020). Moreover, the growth of digital economy has altered
international competitive dynamics and emerged as a driver for economic expansion (Su et al., 2021). Digital
economy helps in daily processes, including governance, regulations, services, input, and automation, and is
accessible globally through smart device. Automation has effectively helped to reduce environmental threats
through economical and ecologically friendly methods (Ahad et al., 2020). The notion of economic
competitiveness is rooted in three economic theories, namely microeconomic growth, international commerce,
and economic growth. Many scholars believe competitiveness should be considered under different
circumstances (Roszko-Waéjtowicz and Grzelak, 2020). However, establishing a competitive economy should
be implemented at the municipal level rather than solely at the national level (Sira et al., 2020). There is a crucial
need to develop a robust digital economy management framework to drive economic competitiveness of smart
cities.

Indonesia was selected as study area due to the massive implementation of smart cities initiative. By the
end of 2023, more than 250 cities across the nation were proclaimed smart cities, having developed a detailed
10-year master plan supported by the Ministry of Communication and Informatics. Moreover, with a population
of 345 million by 2030, the International Monetary Fund (IMF) forecasts that Indonesia will achieve substantial
digital economic supremacy in Southeast Asia (Adriansyah, 2022). The Coordinating Minister of Economy
stated that digital economy created a value of USD 82 billion in 2023, the highest in Southeast Asia, and will
continue to grow significantly by 2030 at USD 330 billion. Digital economic value of Indonesia was also
projected to consistently grow up to 9 times from 2021, contributing around 20% or USD 2,030 billion to the
national GDP in 2045 (Adriansyah, 2022; Limanseto, 2023; Cuaca, 2024). Furthermore, digital economy has
become an essential part of smart cities development in Indonesia. Collaboration among all stakeholders is
crucial to achieving the objective of digital economy and creating economic competitiveness in Indonesia. This
includes engagement from the public and private sectors, investors, and the community (Niankara, 2023). Digital
economy can facilitate the realization of an equitable and socially inclusive digital society, primarily driven by
the need to achieve the objectives of economic competitiveness and sustainability of smart cities. Many new
and old technologies are combined to establish a networked system of interconnected devices and entities within
smart cities (Ahad et al., 2020).

Studies have shown a lack of digital economy management models for smart cities, hindering the rise of
economic competitiveness. Therefore, there is a need to identify the strategies required to successfully achieve
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milestones in this topic. Ren et al. (2021) and Chen et al. (2022) specifically discussed digital economy in the
context of government, while Stavytskyy et al. (2019) examined from a social perspective. Other studies related
to digital economy and smart cities discussed the use of sensors & Internet of Things (10T), green technology,
knowledge transformation, and digital healthcare (Hasmawaty et al., 2022; Kindhi et al., 2023; Panjaitan et al.,
2023; Rohmah et al., 2023). Ding et al. (2022) identified different facets of digital economy pertaining to
technology advancement, incorporation of industries, expansion of markets, and enhancement of promotional
standards in economic progress. However, there is a dearth of study on a robust digital economy framework
influencing economic competitiveness of smart cities.

Digital economy is a crucial component of smart cities, specifically in Indonesia, but a specific
framework and guidelines have not been established. This includes identifying the critical elements necessary
for developing digital economy, providing a framework, and offering competitiveness guidance as essential
factors for developing smart cities in Indonesia. A bibliometric literature conducted by Uula and Surbakti (2024)
only identified digital economy thematic aspects such as technology, industry, economy, government, policies,
country, community, system, innovation, COVID-19, and service, with the exemption of framework
development. Furthermore, a qualitative and secondary study on the development of digital economy by
Tayibnapis et al. (2018) only addressed a micro-analysis of technology role in economic activities within the
banking and non-banking sectors to provide services to the public, particularly micro, small, and medium
enterprises (MSMESs). Several studies link digital economy with digitalization of economy in the tourism sector,
halal industry, MSMESs' financial statements, and the use of ICT in home-based businesses (Tyas et al., 2019;
Sari et al., 2021; Hasan and Pasyah, 2022; Imansyah et al., 2023; Komala and Firdaus, 2023). Even though
experts show the importance of digital economy in Indonesia, a comprehensive developmental strategy,
primarily covering infrastructure and government policy, has not been formulated. Utami et al. (2022)
specifically decribed government policy in e-commerce sector. Indonesia's digital economy development
roadmap did not adequately state the importance of achieving economic competitiveness as the primary
objective of digital economy development. A comprehensive study using secondary data analytics and primary
data interviews by Xuyao et al. (2023) identified the parameters for developing competitiveness regarding
macroeconomic stability, government and institutional settings, financial resources, business, human resources,
and the quality of life and infrastructure. Moreover, Indonesia's 2030 digital economy policy roadmap
concerning competitiveness highlights a few aspects, such as people, innovation, capital, and ease of business.

The absence of a clear framework related to digital economy and economic competitiveness of smart
cities encourages addressing this challenge. The current study provided valuable insights on digital economy
and smart cities' stakeholders, mainly local government, digital economy players, and the society at large, in the
form of digital economy development framework that helps cities become more economically competitive. The
framework was developed using soft system-based action study involving highly qualified and credible experts
in the field of smart cities and digital economy in Indonesia. Therefore, this study aimed first to develop a
framework for digital economy practice in smart cities. Second, develop digital economy strategy framework
for smart cities. Third, develop economic competitiveness framework as an impact of implementing digital
economy practice in smart cities. The results could guide smart cities to improve economic competitiveness.
Smart cities have more advantages and tend to perform better than others (Knudsen et al., 2021). Smart cities
and digital economy can address slow economic growth, which is a primary step toward achieving high-quality,
sustainable development and growth (Chen et al., 2022).

LITERATURE REVIEW

Relation of Smart Cities, Digital Economy, and Economic Competitiveness

Smart cities are complex systems connected, among other aspects, to dynamic economy, ecological dynamics,
and demography. Applying a variety of more or less novel approaches and technological ideas is becoming the
norm for addressing the challenges posed by complex systems (Dembski et al., 2020). In this context, smart
cities are a novel approach to delivering first-rate amenities to residents through the dynamic optimization of
urban resources. The most excellent services for improving the quality of life for residents in smart cities can be
found in education, energy use, transportation, and healthcare. Cities are consistently expanding, and despite the
promising future, security concerns are becoming more pressing (Bhushan et al., 2020). Also, the fundamental
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components of smart cities are smart infrastructure, governance, policies, transportation, healthcare, agriculture,
education, economy, environment, industry, energy, and feedback mechanisms, contributing to the full
realization of the ecosystem concept of smart cities (Lau et al., 2019; Ahad et al., 2020). Smart economy is a
crucial element in smart cities characterized by digital economy (Galperina et al., 2016; Syalianda and
Kusumastuti, 2021; Shan and Pan, 2022). Moreover, financial technology is an essential service in digital
economic activity. City with a solid financial capacity is expected to adaptively face various changes in the
external environment and contribute to forming a harmonious and prosperous society. With digitalization,
companies using platform business models have originated in multiple economic areas (Stallkamp and Schotter,
2021).

Digital economy is defined as the process of economic digitization, which is crucial for national
prosperity, and is a prerequisite for achieving technological advancements with significant impact on
productivity (Yuan et al., 2021). It can efficiently increase the total factor productivity of cities, and address the
challenges of slow economic growth, which is a primary step toward achieving a high-quality, sustainable
development, and growth (Chen et al., 2022). The underlying technologies and platforms of digital economy
are promising to improve productivity and connect consumers, workers, businesses, as well as sectors serving
underrepresented populations globally (Sturgeon, 2021). In this regard, digital economy practice in Jakarta City,
Indonesia, has been implemented through the digitizing of micro, small, and medium enterprises (MSMES),
JAKmikro for MSMEs, and MikroPay for financial management of MSMEs (Syalianda and Kusumastuti,
2021). Therefore, increasing the scale of digital payment implementation for MSMEs in Indonesia is essential
due to the lack of knowledge regarding perceived ease of usage, usefulness, attitudes, and trust (Najib and
Fahma, 2020). Despite the numerous benefits of digital economy, several challenges are still faced. This
includes balancing technological developments with the quality of human resources capable of developing
digital economy (Litvinenko, 2020; Upadhyay, 2020). Investigations on digital economy model in Indonesia
was conducted by Sari et al. (2021) through a literature review and focus group discussion focused on tourism
industry by incorporating the factors of people, processes, and technology. The "people"” factor refers to the
community actors involved, "process" includes services, access, and collaboration, and "technology" consists
of the use of platforms or data. These aspects are insufficient to represent digital economy framework within
smart cities fully. Conversely, a qualitative study by Tayibnapis et al. (2018) showed the role of digital banking
and non-banking services in economic activities of both individuals and businesses, particularly micro, small,
and medium enterprises (MSMEs). Utami et al. (2022) also conducted an investigation on digital economy,
showing the role of technology in online trade services or e-commerce.

Studies on digital economy strategy in Indonesia have not been able to address the needs and challenges
of digital economy in developing smart cities. A normative legal study by Hasan and Pasyah (2022) stated the
importance of government involvement in halal certification program for food and beverage industry within
digital economy ecosystem in Indonesia. A secondary study by Komala and Firdaus (2023) showed the need to
improve the quality of financial statements for MSMESs by using data and traceable transaction processes within
digital economy mechanism in Indonesia and Malaysia. According to secondary data from the Indonesia
National Statistic Bureau (BPS), Imansyah et al. (2023) showed that the development of ICT in digital economy
in Indonesia contributed to the reduction of CO2 emissions, particularly in e-commerce. In the National Digital
Economy Strategy 2030, the Indonesian government focuses on building digital economy around infrastructure
and policy aspects.

Globally, smart cities initiatives are expanding at a rapid rate, with an audacious objective of making
local communities more competitive while giving community members a better quality of life (Appio et al.,
2019). Moreover, sustaining a suitable pace of economic growth is crucial for both competitive economy and
social advancement (Jiao and Sun, 2021). The objective includes a massive investment plan supporting the
initiatives and reducing the gap to transform cities into modern, resource-efficient, and competitive economies
(Wtodarczyk et al., 2021). The term "competitiveness” describes a country's standing in the global economy
concerning commerce in goods and services, as well as the financial and technology markets that impact the
welfare of the populace (Roszko-Wadjtowicz and Grzelak, 2020). Understanding the influence of digital
economy on the value of current resources and capabilities as well as the effect on the development of new,
potentially valuable resources and capabilities, is essential to comprehend the impact on competitive outcomes
(Knudsen et al., 2021). Therefore, economic stability is key to growing competitiveness and, consequently,
economic development of cities (Roszko-Wéjtowicz and Grzelak, 2020). When examined at the national level,
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competitiveness refers to economy's capacity to offer citizens a high standard of life sustainably and some level
of employment (Androniceanu et al., 2020). Fernando (2020) claimed productivity as a good indicator of
economic competitiveness. Moreover, study and development (R&D) and innovation significantly raised
productivity to measure competitiveness (Fernando, 2020; Simionescu et al., 2021). Sira et al. (2020) affirmed
that developing the knowledge economy and sustained competitiveness was essential. This provides businesses
of all sizes a competitive edge and enables the creation of scale, as well as beneficial spillover effects, which
lowers costs (Stavytskyy et al., 2019). Implementing digital economy in Indonesia under smart cities concept
has driven cities toward a competitive, superior, and adaptive economic ecosystem (Bahari et al., 2021).

A comprehensive study by The Asia Competitiveness Institute (ACI) in 2023 examined competitiveness
of Indonesian digital economy. Xuyao et al. (2023) conducted an extensive assessment, evaluating Indonesian
digital economy's competitiveness based on four factors, namely macroeconomic stability, financial-business-
human resources, government and institutional quality, as well as quality of life and infrastructure development.
The study showed that human capital and infrastructure in Indonesia played a crucial role in creating a
competitive economy, with Jakarta being the most competitive city in the country. The observation and
interview conducted by Tyas et al. (2019) showed the importance of using digital technology to improve
competitiveness of digital economic transactions within home-based enterprises (HBESs) in Indonesia. This
enhancement aims to increase sales transactions, expand transaction channels, boost short-term and long-term
income, and improve business brand value. In the 2030 digital economy development strategy, the Indonesian
government states the need for improvements in human resources, study and innovation, ease of doing business,
and access to capital.

Studies have shown a lack of digital economy models and frameworks for smart cities, particularly
regarding the impact on economic competitiveness. Therefore, there is a need to identify the strategies required
to successfully achieve milestones in this topic. Ren et al. (2021) and Chen et al. (2022) explained the
significance of government in digital economy. Stavytskyy et al. (2019) descibed the critical role of digital
society in realizing digital economy. Moreover, Hasmawaty et al. (2022) stated that smart cities development
model empowered by technology was also suitable for a green economy program. Panjaitan et al. (2023)
investigated the knowledge transformation process of smart cities implementation by the regional and municipal
governments. Kindhi et al. (2023) showed sensors and loT could be used for inundation mitigation, while
Rohmah et al. (2023) described that smart cities implementation could facilitate digital transformation for health
services of the citizens. Recent investigations on digital economy described the impact of industrial green
transformation, provision efficiency of health services, environmental quality, as well as social and economic
processes (Afonasova et al., 2019; Li et al., 2021; Lyu et al., 2022; Du and Ren, 2023). Regarding digital
economy strategy, Sturgeon (2021) identified three key essential strategies for commercial organization, namely
interchangeability of modularity, open innovation practice, and digital platforms. Therefore, digital economic
development strategies should be reinforced in digital society (Borowiecki et al., 2021).

STUDY METHODOLOGY

Soft System Methodology (SSM)-Based Action Approach

Previous studies on digital economy in Indonesia used diverse approaches such as literature review, secondary
data analysis, quantitative interviews, qualitative in-depth interviews, observation, and focus group discussions
(Tayibnapis et al., 2018; Tyas et al., 2018; Sari et al., 2021; Hasan and Pasyah, 2022; Hasmawaty et al., 2022;
Imansyah et al., 2023; Komala and Firdaus, 2023; Xuyao et al., 2023). These approaches were unable to provide
in-depth analysis, despite involving experts in the field of digital economy and smart cities and did not allow
for counter ideas and results re-evaluation through literature review, experts' thoughts or opinions. Moreover,
the results were not compared with real-world conditions or re-evaluated at different times. The current study
used SSM-based action approach to address the study objectives and draw a more comprehensive and realistic
model of digital economy in Indonesia. SSM also helped in conducting in-depth interviews and discussions with
more flexible times for experts.

This study was conducted from an insider perspective, thoroughly examining human perspectives.
Furthermore, it culminates in the comprehensive classification of all systems, covering all human activities
(Checkland, 2000). To effectively acquire knowledge from this experience, conceptual and theoretical
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framework were prioritized, serving as foundational standpoint before commencing the study. Also, a structured
process was used to comprehend and address issues, construct a conceptual model, assess the feasibility and
desired modifications (Davies and Ledington, 1991). As a soft approach, SSM used the system notion to assess
and discover processes from various perspectives (Moumivand et al., 2022). The method is based on explicit
forms of knowledge, with the aim of observing whether a notion is true or false. To produce results that better
reflect real-world situations based on field practices, the study combined SSM with action study approach. This
was conducted to confirm and criticize expert interviews with practices and evaluations by smart city actors
from cities or district level. Action study can address study problems using practical action and continual
evaluation (Li et al., 2022). Experts often identify action based on epistemic learning originating from interaction
and experience realized at that level with SSM-based action reality. SSM-based action has an accommaodation
mechanism that allows users to consider comments and adjust to varying viewpoints, backgrounds, and genetic
predispositions (Suryaatmaja et al., 2020).

Real World

Systems Thinking

About Real World

Source: Checkland & Poulter (Checkland and Poulter, 2010) and analysis (2024)

Figure 1 SSM-Based Action Stages

SSM-based action can be used to structure study problems, define boundaries and activities of a system,
create an activity-based model, and consider consensus rather than imposition. Conversely, simulation generates
dynamic models to investigate interaction. These combinations increase the tendency of implementation
(Moumivand et al., 2022). SSM-based action aims to create a systemic learning process whereby participants,
in problem scenarios, learn to respect other perspectives and are enabled to compromise (Suryaatmaja et al.,
2020). Based on Figure 1, data were collected through expert interviews and observation as an enrichment of
the literature review. The interviews were conducted with 25 expert participants from 5 (five) major smart cities
in Indonesia that had been implementing digital economy initiatives. Cities included Jakarta, Bandung,
Semarang, Banyuwangi, and Makassar. The inclusion criteria were those who had worked as study experts,
digital economy, or smart cities actors within the last five years. Expert participants were chosen to represent
the central government, financial authorities, local government leaders, digital economy actors, academia,
associations, and media.

Data collection and analysis were conducted using SSM-Based Action approach, through the following steps:

Step 1 determine the phenomenon that occurred in relation to the study topic. This was conducted by
searching literature studies, interviewing related parties, and observation.

Step 2 determine the phenomenon being studied and provided valuable insights, ensuring the
direction of future studies.

Step 3 determine the root definition of the relevant system using CATWOE analysis.

Step 4 conduct expert interview with 25 participants relevant to Indonesia's digital economy and smart
cities.

Step 5 compare the model created based on interviews with existing real conditions while validating
the model. Expert interviews with local government leaders were conducted in 5 smart cities, namely
Jakarta, Bandung, Semarang, Banyuwangi, and Makassar.

Step 6 ensure the model is systematically desirable and culturally feasible, while conducting interview
with local government smart cities leaders.
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Step 7 evaluate the model for further improvement, formulating actions in real terms based on the
real situation faced by digital economy and smart cities leaders. The final stage found the right
model for digital economy to drive economic competitiveness in smart cities.

Expert Participant Profile

A total of 25 participants relevant to digital economy and smart cities in Indonesia was interviewed. A detailed
profile of participants is presented in Table 1.

Table 1 Respondent Profile

No  Position Education Level Years of Experience Total
Bachelor Master PhD 11-20 21-30 31-40

1 National Government Leader 2 3 4 1 5

2 Financial Authority Leader 2 1 1 2 3

3 Local Government Leader 3 2 4 1 5

4 Digital Economy Players 3 1 3 1 4

5 University Professor 4 2 2 4

6 Association 1 1 1 1 2

7 Media 2 2 2
Total 1 13 11 2 18 5 25

RESULTS AND DISCUSSION
Rich Picture

Based on Figure 2, stages 1 and 2 provided valuable insights for this study. The results showed national
government should provide enough support to guarantee the successful implementation of digital economy in
smart cities. This is because national government currently has several challenges, such as limited financial
resources, a weak strategic plan, and no specific guidelines. At the national level, there remains a deficiency in
the coordination of intervention programs across various ministries, inadequate focus and initiative, and low
participation from local government. Meanwhile, the implementation of smart cities in Indonesia, embraced by
over 250 cities and regencies, has not deeply considered the aspects of digital economy. The country places
more emphasis on bureaucratic governance and administrative services for citizens. Figure 2 shows various
digital economy issues raised in society, namely low digital economy innovation, low digital literacy, limited
access to capital for economic players such as start-ups and small and medium enterprises (SMEs), as well as
limited access to fintech services. This impedes the growth of the local economy through digitization. In order
to address these issues, local governments should play a more significant role in establishing digital economy
economic competitiveness of smart cities. Moreover, it is crucial to actively develop local regulations as a
translation of national policies, accelerate the implementation of policies, provide incentives and resources for
local economy, and foster collaboration among different digital economy stakeholders. Smart cities' digital
economy also needs strong support from all industry stakeholders, namely banking and fintech services, digital
service providers, transportation and logistics firms, commercial organizations, as well as investors. Digital
economy platforms connect digital economy suppliers and consumers, functioning as a conduit for economic
collaboration and sharing. This includes assistance in developing digital literacy skills from educational
institution, fostering entrepreneurship and innovation, as well as financial support from investors and financial
institutions. The issue of data security and consumers protection continues to pose a critical challenge.
Therefore, the governments need to guarantee consumers secure and convenient access to digital economy
platforms.
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- PLATFORM
.7 Digital Economy
- Services

CONSUMER/
USERS

Source: Literature study, expert interviews, and observation (2024)
Figure 2 Rich Picture Analysis

Root Definition (CATWOE)

Root definition means human activity system's goal based on CATWOE framework (Suryaatmaja et al., 2020).
CATWOE provides useful think-ahead to anticipate and inquire study experts about the performance metrics
used to evaluate the functioning of notional system (Checkland and Poulter, 2010). Finally, in stage three of this
study, CATWOE-root definition was designed as follows:

Customers: users of digital economy products and services in smart cities, both personal and
organizational.

Actors: City/Regency Government, Provincial Government, Ministries/National Agencies,
Financial Service Providers, Companies & Start-Up, and Community.

Transformation: digital economy governance that contributes to economic competitiveness of
smart cities.

World view: synergy and collaboration between stakeholders.

Owner: smart cities — municipal and regency government in Indonesia.

Environment: Digital technology, digital services, sharing economy and digital platforms,
digital economy activities, digital financial services, and comparative advantage.

Digital Economy

Industry & Society
National

Government

Provincial
Government

City/Regency
Government
Infrastructure Digitalized
7 support economy
Provincial P>
economy policies Cities L
collaborator
N Accelerating
digital literacy
28

Local start-up Consumer & data
funding protection

Monitoring, control and
evaluation system

Basic economy

services

Source: expert interviews, observation, and analysis (2024)
Figure 3 Conceptual Model of Digital Economy for Smart Cities

Conceptual Model of Digital Economy for Smart City

In the fourth stage, presented in Figure 3, a conceptual model of a system was developed based on the preceding
root definition. There were four distinct groups of actors in digital economy responsible for economic
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competitiveness of smart cities. The groups included city governments, provincial governments, the national
government, and digital economy industry and society. Other actors were financial service providers,
commercial businesses, start-ups, customers, and the community. Each actor had a unique role that complements
the others, such as strategic planning, policy formulation, providing infrastructure and technology, financial
assistance, promoting digital literacy, program implementation, provision of data services, services delivery,
providing digital platforms, digitalized economy, entrepreneurship and innovation, and monitoring systems.

In the fifth stage, presented in Figure 4, a conceptual model comparison was constructed by using real-
world occurrences. This model is based on individual and collective learning, tacit knowledge, discussions with
experts, and exploring divergent opinions (Suryaatmaja et al., 2020). According to analysis, the duties of smart
cities governments included developing digital economy policies, promoting economic cooperation, and
executing digital marketing campaigns. In this context, the critical steps in developing digital economy include
establishing digital economy readiness, creating digital society, and providing digital economy services.
Incorporating this process can bolster economic competitiveness of cities. Economic competitiveness is
determined using six main criteria, namely human resource capabilities, financial capital, product offerings,
innovation, productivity, as well as ease of business and investment. In addition, uninterrupted efforts to
improve digital literacy, cyber security, as well as consumer and data protection guarantees are crucial for
facilitating digital economic services for individuals and society.

Provincial o National
Government \ [ Government
\ /

\. DIGITAL ECONOMY /

Financial Authority OF SMART € '“‘y Digital Service
Central Bank (BI), — Provider
Indonesia Financial - - . . - . Telcos, IT Company, ISP,

™ ’",\\‘:m‘r"‘r‘}"u'_jm,_ ‘ Digital Economy Policies » Economic Collaboration = Digital Marketing | : o Sl
mmodity Futures
upervisory = - — —
Agency (Bappebli). Digital Economy Digital Digital Economy Competitive
— Readiness Society Services Economy
Infrastructure, Vision, Connectivity, Capabilities. Capital,
Application & Platform, Access, Contents, Product, Innovation,
Financial Services A Knowledge, Sharing Economy e L Digital Economy
& Investors inancial Ecosystem Inclusion T Player & Stari-up
Bank, FinTech. Angel o e . Companies, entrepreneur,
Inve: ivate Equity. Digital Literacy » Cyber Security » Consumer & Data Protection inno e
Venture Capital ctc
Needs: quality products and services. Problems: illiterate, securnity, & privacy
Market I N Civil Society
Consumers, buyers, & . Mecdia, Education, and
users. N i Non-profit organization

Source: expert interviews, observation, and analysis (2024)

Figure 4 Model Comparison of digital Economy for Smart Cities

SSM - Based Action for Digital Economy

In the sixth and seventh steps, SSM was used to modify and improve digital economy model by incorporating
practical measures required by municipal and regency governments when executing smart cities initiatives. In
addition to the perspectives of 25 expert panels specializing in digital economy and smart cities, SSM-based
action study conducted clarification and interviews with prominent digital economy and smart cities leaders in
Jakarta, Bandung, Semarang, Makassar, and Banyuwangi. The objective was to finalize a robust model for
digital economy in smart cities, devise effective strategies for fostering digital practice, and establish a
competitive economy.

Based on Figure 5, digital economy was defined as economic services enabled by information
technology. Its efficacy in improving economic competitiveness of smart cities depends on the enforcement of
strategies to synchronize and maximize the resources and capabilities of cities or regencies. Digital economy
has five essential elements, namely digital technology, digital services, sharing economy and platform,
digitalized economy, and digital financial services. Each element is interdependent and has a crucial impact on
one another. The desire for a higher quality of life, constantly shifting conditions that give rise to new demands,
and the increasingly competitive nature of cities over human resources, financial capital, product offerings,
innovation capability productivity, and ease of doing business and investment show the need for robustness
against economic shocks (Bruneckiene et al., 2018). Moreover, digital economy facilitates business interactions,
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breaks up long chains of intermediaries, speeds up various transactions, removes challenges to market access,
eliminates geographical restrictions, and builds alternative commercial platforms (Yau and Tan, 2022).
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Digital
Economy of
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- Digital Strategy - Competitive Economy

Source: expert interviews and analysis (2024)

Figure 5 Digital Economy Scopes, Strategies, and Competitiveness Impact

Digital Economy Scopes

Digital economy is not necessarily assessed based on the achievement of national economic growth but has a
broader perspective (Goh et al., 2018; Soebagyo et al., 2019). It is a rapidly growing global economic
phenomenon, becoming more prevalent in the market economy. Digitalization is wide-ranging, impacting all
aspects of human lives and micro-business operations to major corporations and state laws (Tiutiunyk et al.,

2021).
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Figure 6 Digital Economy Framework
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Based on Figure 6, digital technology is a critical component of digital economy. To advance digital
economy practice, smart cities need to invest in technology. Without solid technology support, digital economy
does not exist (Allam and Dhunny, 2019). Technology support is foundation of digital economy services that
help industry, consumers, and society collaborate and encourage local economic growth. Digital services are
offered in an intelligent, well-structured manner that may be controlled and coordinated for numerous concurrent
applications (Vasauskaite et al., 2017). However, the challenge is to provide a platform to facilitate the practice
of a shared economy digitally. Economic sharing refers to ongoing joint activities such as economic exchange
between organizations (Xue et al., 2021). A collaboration between app developers, government, and other
economic actors is crucial to the success of this activity. Furthermore, digital economy encourages economic
actors' participation in digital-based business process, such as healthcare, education, small and medium
enterprises (SMESs), agriculture, circular economy, etc. Digitalization increases the value of innovation and the
needs of people accessing and reducing costs (Chen, 2020). The functioning of digital economy is contingent
upon the assistance of digital financial services or fintech. Business activities need financing from officially
licensed financial institutions (Niankara, 2023). In line with this, most cities in Indonesia currently promote
using Quick Response Code Indonesian Standard (QRIS) as digital payment method for e-commerce and
conventional trades.

Digital Economy Strategies

Effective strategies are crucial to developing digital economic competitiveness in smart cities. Experts in smart
cities and digital economies showed the importance of seven strategies for digital economy of smart cities.
Based on Figure 7, these strategies included infrastructure and application, digital government and policy, digital
society, digital marketing, economic collaboration, digital literacy, as well as data and consumers protection.

Data & Consumer
Protection

Digital
Literacy

Digital Society
Digital Government

Digital
and Policy Marketing
Infrastructure &

Application

Source: expert interviews, observation, and analysis (2024)

Economic
Collaboration

Figure 7 Digital Economy Framework

Infrastructure and application serves as a foundation for digital economy strategy. For instance, it
guarantees whether price information or distribution of goods can be smoother and more effective or facilitate
supply chain circulation with infrastructure, ships, and land transportation. Infrastructure is the backbone of
smart cities networks (Ahad et al., 2020). The foremost tool for digital technology operation is digital
connectivity infrastructure (Chong et al., 2023). Software development is a form of creative business usually
run by a few individuals who share the same interest in information technology, specifically in application
creation (Anggadwita et al., 2016). Therefore, digital government and policies are critical in hastening society's
adoption of digital economy. Digital government practice is showed by the percentage of public service
delivered online. Digital economy policies are needed to encourage and accelerate the practice of digital
economy by all local and national stakeholders. Furthermore, it is an instrument of authority used by the
government to produce supporting policies (Widyaningrum et al., 2019).

Based on Society 5.0, digital access is critical, with digital society being a foundational strategy. Digital
society is characterized by digital inclusion, knowledge, behavior, attitude, ethics, and responsibility. This
situation contributes to achieving full employment and competitiveness in a sustainable economy while
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upholding equality principles and opportunities for intergenerational growth (Borowiecki et al., 2021). Another
important strategy in digital economy is practicing effective digital marketing, namely social media marketing,
search engine optimization (SEO), search engine marketing (SEM), online advertising, and mobile marketing.
This includes maximizing the use of social media, such as Instagram, Facebook, TikTok, YouTube, and Twitter
(X) platforms, for marketing purposes. According to Li et al. (2023), consumers interaction evolves as digital
economy era dawns, necessitating digital marketing to adapt to changing circumstances.

Another significant strategy is economic collaboration, which plays a crucial role as a catalyst of digital
economy. Local governments of smart cities are expected to orchestrate the collaboration of digital economy
among different stakeholders. For instance, it is important to understand how digital platform connect micro,
small, and medium enterprise (MSME) craft producers in Banyuwangi with buyers in Jakarta. While digital
economy adds value to national economy (Appio et al., 2019), its growth is contingent on human capital's
capabilities. Improving digital literacy is essential for raising awareness and increasing human capital capability
in digital economy. This was supported by severals studies, showing that a knowledge-based economy greatly
influenced a nation's performance and living standards (Sabri et al., 2021). Digital education is also critically
needed to support the massive development of applications, technology, and digital economy. A collaboration
between higher education, vocational education, content providers, and edutech platforms is crucial to
improving digital literacy across digital economic stakeholders. Lastly, consumers protection and data need to
be treated securely. Ensuring robust system and data security is also important for digital economy actors and
governments. Therefore, each digital economy actor should focus on security improvements due to the rapid
change of technology (Lau et al., 2019). Prioritizing data security and consumers data protection within digital
economy ecosystem of smart cities is also crucial. This is essential to ensure dependable and convenient services
to society.

Competitive Economy

The application of effective digital economy strategies is expected to improve economic competitiveness of
smart cities. Competitiveness refers to cities' ability to outperform domestic and international cities
economically. Digital economy competitiveness comprises six elements, namely human resources, product
offerings, innovation capability, economic productivity, ease of business and investment, as well as financial
capital.

1. Human Resources

6. Financial Capital

2. Product Offering

Competitive
Economy

5. Ease of Business
and Investment

3. Innovation Capability

4. Economic Productivity

Source: expert interviews, observation, and analysis (2024)

Figure 8 Competitive Economy Framework

Human resources, as a critical component of cities competitive economy, quantifies the abilities required
to capitalize on digital opportunities (Laitsou et al., 2020). Human resources integrate cross-function technology
with the need to maximize economic productivity. Competitive product offerings produced in cities are crucial
to drive local economic growth. Therefore, product quality, price, and value should be well-curated and managed
to meet market demand. Product development should be based on comparative advantages and potentialities
owned by particular cities, namely agriculture, micro, small, and medium enterprises (MSME), crafts, and
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fisheries. Previous studies have investigated elements contributing to the qualities of a creative idea and
influencing product innovation (del-Corte-Lora et al., 2023). The ability to create competitive products is
directly linked to innovation capability of cities. Smart cities are expected to have a solid capability to innovate,
maximize, and localize market potential. Digital economy helps products to reach a larger audience and find
greater demand through cross-border transactions. This could raise innovation's value and explain the rapid
development of global innovation (Chen, 2020). The interaction of high-quality human resources, product
offerings, and innovation capability increases economic productivity of cities. The ability to achieve increasing
levels of productivity over time also has an impact on better wages for human resources and a more profitable
return on capital for physical and financial assets, becoming a fundamental long-run determinant of a nation's
standard of living (Reyes and Useche, 2019). Local governments are expected to strongly commit to building
solid human resources supplies as a fundamental factor of digital economic competitiveness. Moreover,
productivity has long-term effects from the initial adoption of internet-related technologies and digitalization
practices (Tranos et al., 2021)

Another competitive factor of digital economy is ‘ease of doing business and investment.” This includes
the presence of a robust startup ecosystem as a critical indicator of how conveniently the younger generation
and entrepreneurs can grow businesses in cities. Ease of doing business can streamline or disrupt existing
business processes to support the effectiveness of a consumption-based economy through digital services.
Digital economy contributes to high-quality economic development and a rise in entrepreneurial activity, leading
to economic sustainability (Su et al., 2021; Zhao et al., 2023). Competitive cities should be open for new
investment to support digital economy ecosystem. As a result, financial capital has become a vital factor for
each digital economy actor to contribute significantly to the growth of local economy. This includes the
governments, commercial businesses, start-ups, and SMEs actors in digital economy in smart cities.
Digitalization significantly contributes to financial development (Pei, 2022). Several studies have claimed
financial capital as a vital part of competitive advantage of local economy, though it is not a primary factor of
success in digital economy.

CONCLUSION

In conclusion, this study obtained valuable insights from interviews and discussions with digital economy and
smart city experts using SSM-based action approach. SSM incorporated an accommodation system that enabled
users to carefully analyze comments and adapt to different perspectives, backgrounds, and cultural
predispositions. Based on analysis, digital economy originated as a consequence of advancements in technology
that had disrupted economic governance of smart cities. This study successfully reformulated digital economy
framework, with the aim of empowering stakeholders in smart cities to improve economic competitiveness. It
also showed the success of adopting digital economy depended on various aspects. Digital economy comprised
five fundamental components, namely digital technology, digital services, sharing economy and platform,
digitalized economy, and financial services. The development of a robust digital economy in smart cities was
contingent on implementing seven essential strategies, namely infrastructure and application, digital governance
and digital policy, digital society, digital marketing, economic collaboration, digital literacy, as well as data and
consumers protection.

This study provided valuable insights for digital economy stakeholders of smart cities globally, using
Indonesia as a case study. The critical digital economy actors in smart cities, mainly cities or regency
governments, were supported by provincial and national governments. On the financial side, financial services,
investors, and financial authorities played a significant role in the ecosystem. On the supply side, active
participation of digital service providers and digital economy players, including start-ups, was essential to digital
economy activities. On the demand side, the power of the market and civil society needed to be developed.
Effective digital economy strategies could increase local economy competitiveness, comprising six criteria,
namely human resources, product offerings, innovation capability, economic productivity, ease of business and
investment, and financial capital. These insights were expected to guide all digital economy stakeholders in
optimizing the interactions between the different aspects and strategies of digital economy to improve economic
competitiveness of smart cities. Smart cities administrations were recommended to translate national digital
economy policies into local regulations to foster local economic competitiveness through digital economy
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practices. Moreover, local governments should play a more significant role in accelerating digital economy
growth, providing facilities and incentives to digital economy actors like start-ups and SMEs, and driving
collaboration across all digital economy stakeholders.
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