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Purpose: This study investigates smart city development projects implemented
by the Government of Indonesia (Gol) from 2017 at the regional and municipal
levels. Moreover, it provides a critical perspective on the lack of knowledge of
the transformation process, substantive knowledge, and the wide-regime-shifting
balance of knowledge required to accomplish smart city development. From
the project scope perspective, this research elaborates on technical defaults
of the regional and municipal Gol's initiating, constructing, and implementing
smart cities.

Research methodology: The authors conducted semi-structured interviews
to explore how these project doers operate in each stage of the smart
city development, including initiation, work in progress, implementation, and
reporting. In addition, the research questions of this semi-structured interview are
derived from this study’s critical perspective and the knowledge domains of smart
city development.

Originality: First, this study sheds light on the development of 100 smart cities
by the Gol, with 50 financed but unfinished projects since 2017, indicating
design failure. Second, we argue that the blueprint designed by the Gol
smart communities does not demonstrate comprehensive political will or the
conducting of socio-cultural and technical analyses to encourage and support
the development of smart cities. Third, this study uniquely highlights that the Gol
wants to build smart cities using collective cognition or mutual understanding,
but lacks knowledge of the transformation process and substantive knowledge
for system analysis and design, development, and implementation, leading to
uncertainty and non-uniform approaches to smart city developments across
various regions and municipalities. Fourth, this research criticizes the misalignment
and imbalance of knowledge between the Gol, the targeted regions and
municipalities, and all agents involved in developing smart cities.

Findings: The authors find four unique theme formulations: the Gol's behaviors
in equivalencing with regular procurement, the voids of knowledge in the
transformation process, substantive knowledge boundaries, and letting these
projects progress without accompanying committed knowledge boundaries
and working for a future without a signifier. Finally, this study suggests that
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the government should prioritize mastery of knowledge of the transformation
processes in smart city development and implement agile strategies to ensure
these projects’ success and future benefits.

KEYWORDS

diagnosticity, smart city, substance, knowledge, technical, failure

1 Introduction

The Gol planned to build 100 smart cities starting in 2017
and, as of 2022, has spent development funds on 50 related project
activities. In this context, the authors define a smart city as a
city which utilizes technology and data to enhance the quality
of life of its residents, improve urban service efficiency, and
enhance citizen participation in urban governance (Townsend,
2013). However, this study indicates that none of the 50 smart
city development projects have materialized into an operational
smart city as of 2022. It reveals that smart city projects fail to
elevate residents’ quality of life. An unrealized smart city project
signals that the designer and developer of the smart city, which in
a sense is the Gol, is experiencing technical failure. Indeed, while
research on smart city development has surged in recent years,
significant gaps remain in the literature. Much of the research thus
far has concentrated on the application of smart city concepts,
technological innovation and policies, and the implementation
of smart cities at the community level as end-users (Guma and
Monstadt, 2021; Ismagilova et al., 2022; Okafor et al., 2022).
However, there is a lack of in-depth research concerning how
a central government manages and standardizes the knowledge
processes and boundaries for developing smart cities through
having strong subject matter knowledge for system analysis
and design, development, and implementation. Furthermore, this
study investigates the GoI’s technical failures in developing smart
cities. However, the authors note that evaluation and analysis
do not focus on the Internet of Things (IoT), information
and communication technology (ICT), artificial intelligence (AI),
and others. Instead, this study focuses on the adequacy of the
substantive knowledge (Pratama and Imawan, 2019; Thollander
et al,, 2019) of the Gol and targeted regions to implement and
realize smart city projects.

Furthermore, it analyzes in more depth the actions of the
Gol that have matured themselves to ensure the success rate
of smart city development, transforming its capacities through
a wide-regime-shifting balance of knowledge (van Gerven et al,
2017; Nilsson et al, 2020). It means smart city development
needs multi-stakeholder cooperation and continuous adjustment of
knowledge and approaches to achieve success. Hence, this research
infers whether the Gol has revealed its knowledge endowment,
representing the provision of in-depth and comprehensive
knowledge on aspects of smart city project development and
implementation, including strategy, innovation, and the technical
and social understanding required for the project’s success
(Morewedge and Giblin, 2015; Ribeiro and Nagano, 2021; Tan et al.,
2022), and enhanced its knowledge through a wide-regime-shifting
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balance, having concluded a highly successive probability of smart
cities development.

This study demonstrates some critical reasons supporting its
novelty. First, it showcases the phenomenon of the development
of 100 smart cities by the Gol, which is currently developing 50
currently unfinished projects. It shows that the development of
smart cities began in 2017, and there has been a 5-year process
until now. Moreover, the central Gol report indicates that the
completion of the smart city development project does not show
a significant increase in progress. This research also considers
several opinions regarding the GolI's unpreparedness, such as
the assumption that it is like an ordinary ICT project, unclear
budgeting, lack of commitment, and so on. Second, we argue that
the blueprint designed by the Gol smart communities does not
demonstrate comprehensive political will or the conducting of
socio-cultural and technical analyses in promoting and assisting
smart city development (Zhu et al., 2019; Yigitcanlar et al., 2021).
We highlight the analysis showing the tendentious nature of only
confirming governmental budgeting and accounting procedures,
neglecting political, socio-cultural, and technical analyses. This
imbalance affects the understanding and implementation of smart
city projects as not all relevant aspects are adequately considered.
Thus, we highlight the partiality of GoI’s smart cities blueprint.
Under these conditions, smart city developers would experience
confusion and disorientation and be prone to inaccuracies and
missed deadlines that affect the implementation of definite concepts
and practices during development.

Third, this study uniquely highlights that the Gol wants
to build smart cities in collective cognition, representing
the coordination and synchronization between all parties
involved in comprehensively understanding the project, which
lacks substantive knowledge for system analysis and design,
development, and implementation. It presents the argument that
developing smart cities requires capabilities in the ICT field and
knowledge domains that are utilized to sustain success (Rathore
et al., 2016; Thollander et al., 2019; Shari and Malip, 2022). On
the other hand, the authors explain that smart city development
projects require exceptional incremental knowledge (Kummitha
and Crutzen, 2017; Lim C. et al., 2021; Mu et al., 2022), unlike
ICT application development projects. In this case, the knowledge
includes concepts, innovations, and deep understanding that are
not only incremental or gradual but also considered exceptional
to achieve success in smart city development. Moreover, we reveal
that the innovative city development project requires strong
communication and coordination between the agents involved to
ensure its usability (Praharaj et al., 2018; Broccardo et al., 2019;
Tan etal,, 2022). Usability is here defined as the interdependence of
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data to be processed into useful information for users. Therefore,
in the development process, each agent involved must always act
to internalize, externalize, and combine the wide-scope domain
and complex traits of a smart city’s knowledge (Ribeiro and
Nagano, 2021; Tan et al., 2022). Thus, we demonstrate the need
for substantive knowledge and communication and coordination,
including domain and detailed knowledge, because this would
guarantee success in smart city developments.

Fourth, this
knowledge imbalance between the Gol, the targeted regions

research criticizes the misalignment and
and municipalities, and all agents involved in developing smart
cities. In essence, it is considered that the impact of the lack of
knowledge about the development of smart cities is the delay in
their successful implementation (Jiang et al., 2020; Nilsson et al,,
2020; Lim C. et al., 2021; Tan et al., 2022). The authors reiterate
that knowledge for smart city development should not focus on
ICT, IoT, Al or deep learning (DL). Instead, this study underlines
the essential needs, especially endowment knowledge, to face all
challenges involved in smart city development (Kummitha and
Crutzen, 2017; Mu et al., 2022). In other words, this article explains
the need for substantive knowledge that limits the creation of smart
cities to their implementation (Ruhlandt, 2018; Vukic¢ et al., 20205
Ribeiro and Nagano, 2021). Thus, the emphasis on developing
smart cities does not focus on systems and information technology
but on the need for endowment knowledge to innovate and control
the development process.

This analytical and evaluative research contributes to
four main perspectives: the Gol's awareness process for the
importance of comprehensive and detailed knowledge endowment,
accentuating knowledge over the legal (form), differential
auditing and investigation, and outstanding strategic efforts and
accomplishments. Then, we elaborate on each contribution.
First, the importance of comprehensive and detailed knowledge
endowment supports successful progress in developing smart
cities. The authors argue that smart city development requires a
broader knowledge domain than a typical Information Systems
and Technology (IST) development project (Ribeiro and Nagano,
2021; Tan et al., 2022). This study argues that the GoI and targeted
regions and municipalities should expand smart cities’ knowledge
regarding environment, organization, and strategy (Hecker, 2012;
Lim S. B. et al, 2021), innovation to strengthen dexterity with
multi-skill inducements (Praharaj et al.,, 2018; Caragliu and Del
Bo, 2019; Jiang et al., 2020), and avoid the occurrence of the IST
investment paradox (Farzaneh et al., 2020; Gebauer et al., 2020;
Linde et al., 2020). Second, the Gol, using its power to establish
regulations, must dare to declare “substance over the legal (form)’s
accentuation.” This would mean completing smart city projects
through a long-term process (Brorstrom et al, 2018; Grossi
et al., 2020; Repette et al,, 2021), with multi-relationship agent
involvements (Broccardo et al, 2019; Guay and Pradeu, 2020;
Ribeiro and Nagano, 2021), and using the collective knowledge of
the innovators and users, requiring substance to be placed as the
primary goal (Farzaneh et al., 2020; Repette et al., 2021; Kim and
Kim, 2022). Nevertheless, these smart city projects must follow
public administration and budgeting regulations.

Third, this research fully contributes to the auditing conducted
by Gol’s auditors, which equalizes smart city development and
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regular IST projects (Brorstrom et al, 2018; Jiang et al., 2020).
Therefore, the Gol must establish new standards and procedures
in differential auditing and investigation. Moreover, it has been
stated that the characteristics of smart city development projects
differ in all aspects of knowledge, implementation, and process
accomplishment (Coyne et al., 2000; Farzaneh et al., 2020; Ribeiro
and Nagano, 2021). Therefore, the GoI’s auditors should change
the auditing process by establishing management’s capability and
competence elements at the central and regional levels with
adequate capacity. Fourth, the authors demonstrate the need for
knowledge dissemination and sharing nationally to develop smart
cities, especially those focusing on distinctive strategic efforts and
accomplishments (Morewedge and Giblin, 2015; Tan et al., 2022).
We understand that when there is no broad regime of fundamental
knowledge for the nationwide design and development of smart
cities, the probability of technical failure is high (van Gerven et al.,
2017; Leydesdorft et al., 2019; Sahadewo et al., 2020). Moreover,
the low level of fundamental knowledge further encourages the
inability of the Gol and targeted regions and municipalities to
transform conventional society into an intelligent one. Therefore,
the Gol must combine two fundamental forms of knowledge to
accelerate the successful development process of smart cities.

2 This study’s critical perspective

2.1 The need for substantive knowledge

This study argues that the challenge to accomplishing or
completing a project is the adequacy of fundamental knowledge,
including various properties needed to form a unified vision
(Bibri, 2018; Leydesdorff et al., 2019). Furthermore, there must be
substantial knowledge on properties, states of affairs, and events,
indicating a readiness to design, build, and realize (Hecker, 2012;
Leydesdorff et al., 2019; Pratama and Imawan, 2019) the GoI’s
smart city projects. Thus, this study demonstrates the need for
boundaries for accomplishing GoI’s smart city projects, requiring
four knowledge classes: all that is related to IST, collective cognition
regarding the regime, transformation, and shifting balance. With
these, various industries will be developed intelligently, and socio-
cultural factors will affect the success. Moreover, the knowledge
classes have been divided into properties; these properties could
be theories, concepts, critical reasonings, etc. Then, each property
in each knowledge class should have its state of affairs, meaning
the relationships validated by events (Vuki¢c et al, 2020; Yeo
et al, 2021; Yigitcanlar et al, 2021). Finally, comprehending
these knowledge classes, properties, states of affairs, and events
construct the substance for accomplishing GoI’s smart city projects.
Hence, we analyze the need for the Gol to induce knowledge of
the transformation process, substantive knowledge, and shifting
balance of required knowledge.

However, this research indicates that the Gol and targeted
regions and municipalities ignore substantive knowledge and all
its detailed aspects, which negatively affects the completion of
smart city projects (Leydesdorff et al., 2019; Burns and Andrucki,
20215 Repette et al., 2021). The Gol must build synergies between
optimal substantive knowledge to achieve collective cognition.
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Thus, developing smart cities in Indonesia becomes low-cost
because of a comprehensive understanding without fallacy and
over-generalization (Morewedge and Giblin, 2015; Lim C. et al,
2021; Yigitcanlar et al., 2021). Using substantive knowledge, the Gol
carries out the smart city projects’ subsequent efforts on smart city
implementation. In a contradictory manner, the Gol stated that the
performance evaluation of the flourishing smart city was not only
to fulfill public administration. The evaluation should also examine
what societies potentially get regarding enhanced welfare and social
prosperities (Bibri, 2018; Grossi et al., 2020; Nilsson et al., 2020) due
to capturing smart city properties and their state of affairs. In brief,
this article demonstrates that successful smart city development is
not about getting a legitimized public administration. Instead, it
should be transformed into realizing a prosperous welfare society.

2.2 Wide-regime-shifting balance of the
need for smart city knowledge

This study uses the work of Coyne et al. (2000), van Gerven
et al. (2017), and Sahadewo et al. (2020) to combine the wide-
regime concept and to shift balance theory toward critical reasoning
in forming smart city knowledge. Along this line, establishing
smart city knowledge should be anchored and broadened by the
Gol and the regions, adapting to different urban problems in
each region. Specifically, each agent, such as the regional leader,
the director of the IST project, or the branch manager of a
bank, concurrently discusses and evaluates the concept, innovation,
and progress of the smart city project, reaching commensurate
knowledge in succeeding smart city development due to its ongoing
long-term project. Nevertheless, the study argues that not all
agents have synchronized their knowledge yet, including at the
region-central levels. Consequently, their cognitive roadmap of
smart city realization (Behrens et al., 2018; Bibri, 2018; Brorstrom
et al, 2018) is leading to haphazard principles and endless
execution (Thollander et al., 2019; Zhu et al., 2019; Burns and
Andrucki, 2021). Thus, the Gol should widely and continuously
embrace all involved agents and apply adaptive and genuine
solutions to significant urban problems. In conclusion, the Gol and
targeted regions and municipalities could reach smart city project
completion cognitively and realistically by simultaneously adapting
the concept with a variety resources and obstacles.

Consequently, with the expansion of a regime-shifting-balance
through the Gol’s active involvement and various related entities
to achieve knowledge alignment in the development of smart
cities, ensuring the optimal balancing of resources and integrating
ICT with good quality of life, and transforming the project into
a national cognitive concept, the Gol could anchor smart city
knowledge with all agents as well as lead to a high-transformation
process jointly by transforming all available resources with the
high-measure output into a new optimal balance of smart city
implementation (Coyne et al., 2000; Brorstrom et al.,, 2018; Pratama
and Imawan, 2019). Thus, the Gol could fulfill the fundamental
objectives of a smart city, which is integrating ICT involvement
with a decent quality of life for its citizens (Bamwesigye and
Hlavackova, 2019; Kankanhalli et al., 2019). However, without
the combined role of the wide regime and shifting balance,
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smart city projects are restrained as public administration and
budgeting legitimization rather than conceptualized as collective
national cognition, referring to the coordination and shared
understanding between the central Gol, local governments, and
agents involved in smart city development at the national level.
In this context, all parties must have equivalent knowledge and
high coordination to achieve successful nationwide smart city
development. Furthermore, a smart city project could never be
evaluated because of the GoI’s lack of substantive knowledge
in all properties’ levels of relationships (Hecker, 2012; Behrens
et al, 2018; Santos et al, 2019). Thus, the Gol’s smart city
development could not achieve a prosperous society, conceding
that it faces a misalignment of substantive knowledge (Thollander
et al., 2019; Jiang et al., 2020; Yigitcanlar et al., 2021). Therefore,
this study reveals that the benchmark of smart city success is
not fundamentally the practical thinking of IST regular projects.
Therefore, the main focus of the Gol is an obligation to enhance the
maturity of the substantial knowledge of the Gol and the regions as
the agents involved, and encompass all involved agents to increase
their synchronization in terms of the knowledge endowment for
smart city development and implementation. Finally, the authors
argue that the Gol, regions, and Gol-related agents involved in
smart city development projects should enhance their wide-regime-
shifting balance to ascertain the future success model for smart
city development.

3 Research method

3.1 Material sources and participants

In this study, we employed critical interpretive synthesis by
condensing collected data to understand the required knowledge
of the smart city projects’ doers in Indonesia. We collected data
by conducting semi-structured interviews to explore thematic
topics. Participants were civil servants and business representatives
selected based on their involvement in regional and municipal
Gol smart city developments. These selection processes involved
identifying potential participants and elucidating the research
objectives and interview procedures. Thus, participants were
chosen based on established interests and criteria. In addition,
the interviews were conducted in person or via telephone or
video calls, and their outcomes were transcribed for subsequent
analysis by involving eight participants from various governmental
institutions, six from the provinces and regencies, an auditor,
and an executive officer of non-governmental organizations
(NGOs). All interviews were recorded and all participants gave
their informed consent. This study presents the participants in
Table 1 and the resulting matrix coding in Table 2. Moreover, this
research adjusted the questions to fit the participants’ backgrounds.
Therefore, the authors could achieve collected data content
validity and credibility because of the relevant interviewees. We
believe that the data collection design using random purposive
sampling of the selected participants is sufficient to formulate
this study’s condensation of logical reasoning (Saunders et al,
2018) on the GoI’s smart city developments, leading to technical
failure. Additionally, this article presents the reporting of research
results after reaching optimal saturation (Saunders et al., 2018;
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TABLE 1 Participant data.

10.3389/frsc.2023.1288714

Respondents code Institution Echelon/level Gender Duration ‘
R-01 ICT Corporation Vice president Male 03.21.50
R-02 Auditor 11 Male 02.17.26
R-03 Region ICT Department 111 Male 02.38.33
R-04 Region ICT Department 1I Male 03.40.13
R-05 11T Male
R-06 Region ICT Department I Male 02.29.29
R-07 il Male
R-08 I Female
Total 18.23.31

TABLE 2 Matrix coding.

Regions lack commitment to smart cities 0.00 0.00 2.86 1.82 0.00 2.75 0.00 0.00
Gol treats smart cities like ICT 1.39 1.78 0.00 0.43 0.00 0.43 0.00 0.00
GoT’s lack of knowledge hinders development 0.00 0.00 1.61 0.00 6.44 4.37 0.00 4.16
A smart city is not prosperous without international standards. 0.00 0.00 0.85 0.00 0.00 0.77 0.64 1.63
The vital role of knowledge in smart city development. 1.20 2.96 0.00 0.00 9.91 0.00 0.00 4.49
Regional issues hinder the national smart city 0.23 0.00 1.39 6.58 3.97 2.61 0.00 0.00
Gol’s commitment shapes smart city success. 0.00 0.00 1.84 0.00 0.00 0.00 2.11 1.63
A smart city aims for efficient governance and prosperity. 0.00 1.92 1.82 0.00 0.00 0.60 0.50 0.00
Smart city development enhances regional adaptation. 0.00 2.28 0.00 1.99 1.14 0.00 0.00 11.90
Building smart cities: prosperity through knowledge 2.09 0.00 1.32 0.00 1.92 1.66 0.00 0.00

Kee and Schrock, 2020), such that the logical construction
of uniquely themed formulation from analysis and discussion
comes from a triangulation perspective. Furthermore, we reviewed
corroborative documents such as the smart city masterplan,
progress report, and budgeting document to strengthen the
analysis. We believe that these unique themes are constructively
formed reasons.

4 Analysis and discussion

4.1 Behaviors in equivalencing with regular
procurement

This study notes that the Gol considers smart city development
equivalent to traditional procurement, such as physical asset
purchasing (Peng et al.,, 2017; Rao and Prasad, 2018; Shin et al,,
2021). Meanwhile, it highlights the different characteristics of
intangible and physical asset purchases or developments. Hence, it
supports the phenomenon as implied by the participants below.

Regions are trapped in regular routines; there is no

budgetary program for the non-smart cities. Most regions’
and cities heads presume smart city projects to be regular
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ICT, from initiating, developing, and rendering. Hence, the
low commitment between the Gol and regions accomplishes
the smart city projects while uncapitalized by comprehensive
knowledge boundaries (R-03: 35; R-06: 51; R-04: 20’).

The Gol treated smart city development projects as an
ICT procurement. Therefore, those project mechanisms should
follow regular regulations for physical asset procurements (R-
04; 54'; R-06; 60'; R-02; 3').

This study indicates that the Gol handles smart city
development as if it were procuring or purchasing ICT hardware
(Peng et al, 2017; Shin et al, 2021). In addition, the Gol,
through its Ministry of Information and Communication,
only provides technical guidance to develop a master plan
for the smart city. Thus, this infers that the development
of smart cities in several regions and municipalities is not
based on IT strategies, investment strategies, evaluation and
measurement of project management, managing application
acceptance, the
technical or task control or merely oriented toward finance

etc. Instead, development is based on
and administration (Jamroga and Agotnes, 2007; Hao et al,
2021). Likewise, the authors highlight that the Gol, mandating
this development to regions and municipalities, does not seek

to innovate smart city development disruptively, particularly

frontiersin.org


https://doi.org/10.3389/frsc.2023.1288714
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

Panjaitan et al.

in the administrative reengineering process and to capture
foresight orientations.

The researchers show that the development of smart cities in
several regions and municipalities is unclear because of the absence
of an ecosystem mindset. Another reason is that the Gol should act
to use the collective cognition of citizens for the implementation of
smart cities, for example, governmental administrative processing.
In other words, the Gol should treat the community with a
cognitive development approach, as a finished smart city is useful
for processing activities at low costs (Morewedge and Giblin, 2015;
Ning and Liu, 2015; Nikki Han and Kim, 2021). On the other hand,
the Gol does not employ analysts and designers of smart cities
who are developing smart cities in regencies or municipalities. This
study assumes that knowledge is the most necessary quality for the
success of smart city development (Peng et al., 2017; Ruhlandt,
2018; Ribeiro and Nagano, 2021). Therefore, developing smart
cities in Indonesia cannot transform the existing equilibrium into
anew balance.

4.2 The voids of required substantive
knowledge boundaries

This study found that the Gol ordered smart cities to be built
under complete technical guidance. Thus, it represents a Quo Vadis
for information systems development. In contrast, information
systems development must adhere to knowledge concentrating on
the managerial field and an agreement on reference standards
(Lytras et al., 2021; Mouazen and Hernandez-Lara, 2021; Sharif and
Pokharel, 2022). Therefore, the authors collected transcripts of the
interviewed participants below.

A development project would provide success if the Gol, as
principal, determined the knowledge boundaries to accomplish
stage-by-stage activities. Moreover, the Gol ordered regions
and municipalities to develop smart cities without transferring
knowledge comprehensively for managing and promoting
standard uses of information system developments (R-05; 9;
R-03; 23; R-08; 9'; R-06; 13").

We work on smart city development with undefined
standardized references internationally. So, for example, we
are not required to refer to the denominator of software
requirement systems from IEEE, ISO, etc. Thus, how can
the performance of smart city development projects be
acknowledged as successful? (R-07; 33’; R-03; 46'; R-08; 93';
R-06; 17').

Knowledge endowments are the primary driver for
problem-solving. In the context of smart city development,
the Gol should have accommodated holistic knowledge used
to transform society’s social welfare process. Thus, social
transformation requires integrative knowledge emphasizing
the importance of intellectual and epistemic values (R-05; 42';
R-08; 17'; R-02; 12).

This study shows that the development of intangible assets,
such as smart cities, places knowledge supremacy over the
development of physical assets. In other words, substance
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knowledge occupies the fundamental strategy for completing
the development project (Ng et al, 2022). The authors argue
that intangible asset development requires cognitive development
for the developer and potential users. The role of cognitive
development is to unite all citizens thoughts toward the
missions and goals of regions’ and municipalities problem-
solving. Furthermore, this research demonstrates the importance of
substantive knowledge, which the Gol must transfer to regions and
municipalities (Thollander et al., 2019; Tan and Taeihagh, 2020).
Thus, knowledge can be used to produce smart city development
that could transform society toward mutual prosperity. However,
in a contradictory way, the voids of knowledge substance would
produce highly deviant smart city products, further resulting in
non-optimal and maladaptive uses for enhancing social welfare.

This study reveals that the smart city development in
Indonesia highlights the vital role of knowledge, especially
in managing and setting standards for creating information
systems (Wanzenbock and Piribauer, 2016; Sharif and Pokharel,
2022). Furthermore, if the Gol commands the smart city
development with complete substantive knowledge, regions
and municipalities catch up with the ease of mechanistic
constructivism and structuralism. In other words, the authors
argue that there is a philosophical understanding of knowledge
evolution to accommodate the knowledge needs of designers
in developing smart city applications. Consequently, the end
product of smart city projects is not in logical fallacies.
Meanwhile, managerial certainty to implement smart cities in
the future can probably harvest the community’s welfare because
regions and municipalities can transform the accommodated
substantive knowledge into an automatic tool for achieving a
new societal balance (van Gerven et al,, 2017; Kankanhalli et al.,
2019).

4.3 Letting development progress without
commitment

This study highlights that the order to build intangible assets,
such as smart cities, has a morally appropriate status when the
principal, as the commander, has a reliable understanding of the
substantive knowledge (Jameson et al., 2019; Ribeiro and Nagano,
2021). Thus, this commander acts with high commitment. Next,
the authors use the interview transcripts below to diagnose the
potential success of smart city development.

We identified and internalized regional problems shifting
to smart city development. However, we doubt that our
problem identification and internalization are relevant for the
Gol’s facilitation of all regions and municipalities in Indonesia.
Consequently, what we did to develop a smart city impacted the
Gol's commitment to implementing this information system.
Thus, we developed the smart city without giving it our all
(R-04; 83/; R-06; 13"; R-03: 3').

Whether the Gol shows total commitment, directs regions
and municipalities to develop smart cities with definite
missions and goals, and manages IT for enterprising regional

administration, definitive information system standards for
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the referenced development process determine social welfare
to be achieved, and evaluation and measurement of regional
development (R-07; 63; R-08; 57'; R-03; 25").

This research documents that the Gol, with its voids of
substantive knowledge, are not fully committed to the smart city
development conducted by regions and municipalities (Ardito
et al,, 2019). Meanwhile, regions and municipalities understand
what they should do to develop smart ecosystems comprehensively.
In short, the Gol should have supported regions and municipalities
with comprehensive knowledge of smart city development (Vuki¢
et al, 2020; Ribeiro and Nagano, 2021; Tan et al., 2022).
However, this support has not been offered. Thus, this study
infers that the Gol did not offer substantive knowledge to
regions and municipalities’ designers and developers of smart
cities. Simultaneously, the Gol did not exert social influence on
citizens within substantive knowledge to construct their cohesive
mindset ecosystems. Finally, the authors reveal that the Gol’s
lack of knowledge support and social influence marks their
low commitment.

The authors consider that the smart city can shift to a new
balanced equilibrium. However, this shifting balance requires the
Gol to understand smart city development well (Nilsson et al,
2020; Sahadewo et al., 2020). The GolI's orders for the regions
and municipalities to develop smart cities were not accompanied
by management and standardization of denominator knowledge
for such development (Lytras et al., 2021; Sharif and Pokharel,
2022). Thus, this study infers that the Gol has a low commitment
to the voids of substantive knowledge transferred to regions and
municipalities. On the other hand, this study reveals that the Gol
has low moral status due to the lack of comprehensive knowledge
that smart city designers and developers must acquire in the regions
and municipalities. Consequently, regions and municipalities have
low commitment because of the incompleteness of their acquired
substantive knowledge. Furthermore, regions and cities with
acquired knowledge can transform the current balance of social
welfare (Ismagilova et al., 2019; Mora et al., 2019; Lofgren and
Webster, 2020). Finally, this study suggests that the Gol has low
principled moralities in developing the smart city.

4.4 Working for a future without a signifier

This study noted that the Gol did not leverage the smart
city development with a signifier of mindset ecosystems. It
also considers that the Gol should have implanted these
mindset ecosystems for regions’ and municipalities’ designers and
developers of smart cities and for citizens, who are the potential
users (Farzaneh et al., 2020; Repette et al., 2021; Mohanty et al,,
2022). Thus, this study provides the following evidence from the
interview transcripts:

A smart city should have improved local citizens
prosperity, but we only capture the Gol's orders as a

‘ service orientation for people. What we meant by smart
‘ city development is the defragmentation of the governmental
‘ administrative process to be more efficient as a signifier. Then,
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regional residents could gain benefits. Thus, this signifier is not
included in the Gol’s orders to enhance social welfare (R-06:
22/; R-02: 36'; R-03: 3').

The development of the smart city should improve
regions and municipalities’ adaptation, including citizens’
living. Meanwhile, adaptation needs identified signifiers to
leverage the process of gaining prosperity. Thus, this smart
city development is built correctly by its transformative power
with the identified signifiers, not focused on service orientation
(R-05; 42'; R-08; 17; R-02; 12/).

While we work in regions and municipalities to
build a smart city, we may occupy the expedient arena
in increasing the local communities’ prosperity. However,
being unaccommodated with knowledge supremacy, these
expedients probably build smart city information systems to be
documented artifacts (R-06; 67’; R-05; 85’; R-03; 347).

This study finds substantially different levels of benefit from
developing smart cities. It indicates that the meaning of a smart city
is fundamentally redesigned business or administrative processes
that run in such a way as to increase the community’s prosperity
(Okafor et al,, 2022; Shruti et al., 2022). However, the Gol
emphasizes the only services to the public are more efficient, fast,
convenient, and secure. Therefore, this study infers that these
different conceptions continue the process of developing a smart
city that is not equipped with substantive knowledge for managing
the development and referenced standards needed for creating a
smart city. Furthermore, the absence of substantive knowledge
has voided a signifier in the smart city information system and
its implementation, which is useful to increase people’s prosperity
(Jiang et al., 2020; Guma and Monstadt, 2021; Yigitcanlar et al.,
2021).

From a foresight perspective, the authors showed that the
development of smart cities requires inducing a signifier as a
lever in its capacity as an information system in which the
potential users can contribute to innovation for long-term benefits
(Appio et al., 2019; Michalec et al., 2019; Israilidis et al., 2021).
Thus, the leverage capacity of an information system depends
on the intellectual content that catalyzes innovations toward a
higher level of adaptability. Furthermore, this study underlines
that this signifier is the substantive knowledge that underlies
smart city development and further promises certainty for society’s
future prosperity. On the other hand, this study explains that
the development of smart cities that the Gol initiates without
hinting at an ontology of substantive knowledge and a signifier
negatively impacts their moral status. Therefore, this study suggests
that regions and municipalities that develop smart cities under
the mandate of the Gol are in the highest convenience status,
even if they are practically immoral or improper (Shamsuddin and
Srinivasan, 2021; Anzel et al., 2022).

5 Findings and implications

This study finds that the smart

run simultaneously in 50 regions and municipalities but

city program was

unaccompanied by efforts from the Gol to provide requisite
knowledge to decision-makers. The impact is the development

frontiersin.org


https://doi.org/10.3389/frsc.2023.1288714
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

Panjaitan et al.

of pseudo-smart cities that disintegrate between concepts and
programs. The Gol did not offer regions and municipalities the
knowledge necessary to finish the smart city project (Ismagilova
et al, 2019; Lofgren and Webster, 2020; Guma and Monstadt,
2021). The first failure is that the smart city is not limited to only
digital applications but is a new method to manage sectoral and
environmental performances by combining information system
applications. For example, a smart city integrates the properties
and state of affairs for substantive knowledge in regions and
municipalities. Regions and municipalities facilitate the changes
for citizen’s electric cars by switching the gasoline pumps to
a centralized electric power supply. The second failure is the
proposed values of smart city development, such as not installing
modest devices such as the cloud. Smart city development is more
comprehensive than that of infrastructures. The third failure is that
the smart city is an information system program to change human
behavior pervasively in disrupted activities. Finally, we summarize
that these three failures impact the smart city brand failure,
including its implementation (Rutter, 2002; Shamsuddin and
Srinivasan, 2021). Hence, this study demonstrates that traumatic
and conflicted risks will arise in the future; this smart city program
should be improved according to the best practices worldwide.

Secondly, this research finds that 50 smart city projects in
Indonesia have not been fully integrated, owing to poor learning
outcomes among developers (Appio et al, 2019; Bloomfield,
2019; Armstrong and Manitsky, 2022). We explain that Central
GoT’s substantive knowledge does not enable positive outcomes
of smart city projects. For example, nationally integrated data
and information would probably be complex because each
region or municipality did not support its development with
dynamic interconnectivity, such as that facilitated by an application
programming interface (API). Furthermore, the absence of genetic
epistemology that the Gol should have conducted affects the
region’s or municipality’s low-kinetic knowledge capabilities. On
the other hand, this study notes the existing constraints in terms
of a fiscal budget for smart city development, showing that the Gol
does not compensate for the capitalization of intangible assets (Zhu
etal, 2019; Fan et al., 2021; Gardner et al., 2021). Thus, this study
concludes that it is no longer possible for the smart city project to be
continued. Finally, we reveal that the voids of genetic epistemology
from the Gol constructing adverse mindset ecosystems are the
underlying problem in ascertaining gained social welfare.

Thirdly, this study found an imperfect knowledge transfer
process between Central Gol and the regions. Due to these
imperfections, regional actors of smart city development among
regions and municipalities are not equally equipped with
knowledge, impacting various emerging risks (Galdon-Clavell,
2013; Moustaka et al., 2019; Ismagilova et al., 2020). These
risks become even more remarkable when the Gol does not
conduct collective cognitive development for these smart city
developers, such as regions and municipalities. Furthermore,
this study identifies the emergence of continued problems.
First, the regions and municipalities misunderstand smart cities’
substantive knowledge, which they have slipped into digitization
and digitalization. Second, the expected implementation of smart
cities by regions and municipalities becomes abstract because of
conceptually biased measurement standards. Furthermore, a smart
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city risk is the end product of an application program that never
produces an ideal and perfect achievement to shift an economic
system, society, and life to be truly intelligent in the conditional
states of innovative ecosystems and ecologies (Angelidou, 2015; Tka
and Donnelly, 2017; Gonzalez Benson, 2020).

This study suggests two innovative policies. First, that
the Gol conduct a zero-based review analysis for all current
smart city developments in 50 regions and municipalities
(Angelidou, 2015; Pawar et al, 2021). Moreover, it notifies
that this massive development of smart cities produces many
variant information systems, such as database management
systems, interconnectivity, interoperability, security, and other
layers. From a knowledge perspective, the authors demonstrate
that the primary agenda in smart city development is genetic
epistemology to facilitate collective cognition between regions,
municipalities, and their residents. Moreover, it structuralizes
regions, municipalities, and their netizens with a comprehensive
mindset ecosystem of smart city development and implementation
(Nilsson et al., 2020; Catalan-Matamoros and Penafiel-Saiz, 2021).
Finally, the zero-based review analysis should ascertain the gaining
process to achieve a prosperous society, in which smart city
development should be stopped before a new shifted balance is
definitively achieved.

Secondly, this study’s findings imply that the highest intellectual
development should be rooted in redesigning the Nationally United
Smart City. Then, we argue that smart city development should
aim to develop regions and municipalities that are more adaptive
in achieving mutual prosperity at the regional level (Kummitha
and Crutzen, 2017; Burns and Andrucki, 2021; Mu et al., 2022).
Therefore, the authors reveal that the massive production of smart
cities does not ensure the formation of long-term marginal benefits
for the Gol. Instead, the long-term marginal benefits are achieved
when the Gol transforms the governmental administrative process
through multiple avenues (Caragliu and Del Bo, 2019; Gonzalez
Benson, 2020). Finally, we reveal that a dexterous axis strategy is
the union of smart city development, constructing a cost reduction
generic strategy. Therefore, the centralistic approach will reduce
long-term marginal costs for these smart city developments. Hence,
the Gol could carry out a nationally simultaneous deployment of
this smart city information system for each region or municipality
because all related supply chains have been arranged in a national
unit-level analysis. Furthermore, the Gol is prohibited from
forsaking the dynamic adaptive structuration proposed by regions
or municipalities.

6 Concluding remarks

This study concludes that smart city developments in some
Indonesian regions and municipalities are technical and knowledge
failures. Moreover, it reveals that smart city developments are
not accompanied by the following holdings: (1) knowledge of the
transformation process, (2) the need for substantive knowledge,
and (3) the shifting balance of required knowledge for information
system analysts and developers. Moreover, the Gol did not
construct the minimized requirements of knowledge boundaries
and processes for project doers and citizens to align with the
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GoI's mission and goal of smart city development, including
their attitudes and behaviors. In other words, the Gol did
not provide regional-municipal project doers and their societies
with the knowledge processes and boundaries of the smart city
developments. Furthermore, this study finds four-dimensional
findings of abnormally collective cognitive states in smart city
development within project developers and doers. The Gol treated
smart city development like physical assets procurement, there
were voids of knowledge in the transformation processes, there
was a need for required substantive knowledge, development was
allowed to progress without commitment, and work was continued
without a signifier. Thus, we infer that smart city development
is an intangible asset, requiring knowledge supremacy to be
placed into the collective cognitions of the information system
developers and doers. Finally, this research states that the Gol
should conduct a zero-based review analysis and redesign the need
for knowledge processes and boundaries, bringing the nationwide
project developments into a united smart city.

The primary contributions of this research lie in providing
a deeper understanding of how knowledge of the transformation
process can be held and managed within the context of smart city
development. Secondly, the authors demonstrate the need for a
knowledge-shifting balance to finish smart city developments in
Indonesian regions and municipalities. In other words, it explains
an absolute need for a knowledge curriculum for structuring
smart city developers and doers. Thirdly, the authors recommend
substantive knowledge for smart city developers, doers, and
bureaucratic staff to shift their knowledge capacities to accomplish
smart city developments. For example, the knowledge capacities
are architecture programming interface, extensive data analysis,
deep learning, and artificial intelligence. Additionally, this research
offers new insights into the challenges encountered in smart
city development in Indonesia and how these challenges can be
overcome through strategic-fit choices.

This study bears some limitations. Firstly, it focuses on
smart city development in Indonesia, which may limit the
generalizability of its findings to other country contexts. Indonesia
is a developing country with high political pressures, low income
per capita, and natural resources that can be exploited. Secondly,
this study concentrates on knowledge of the transformation
processes and boundaries, ignoring Indonesian societies’ beliefs,
attitudes, and behaviors that significantly affect the success of
smart city developments. Finally, the authors explain that smart
city developments should focus on socio-cultural and political
outcomes and returns should not be calculated with a monetary
focus. In other words, the Gol probably measures the smart city
project developments by measuring profitability as they would

References

Angelidou, M. (2015). Smart cities: a conjuncture of four forces. Cities 47, 95-106.
doi: 10.1016/j.cities.2015.05.004

Anzel, A., Beer, H., and Currie, G. (2022). The paradox of impact measurement in
cultural contexts. Cult. Trends 32, 1-17. doi: 10.1080/09548963.2022.2081487

Appio, F. P, Lima, M., and Paroutis, S. (2019). Understanding Smart Cities:
innovation ecosystems, technological advancements, and societal challenges.

Frontiersin Sustainable Cities

10.3389/frsc.2023.1288714

with businesses. Thus, this paper neglects the performance-based
measurements of smart city development with political and socio-
cultural approaches, opening the way for future research.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Author contributions

JP: Formal analysis, Funding acquisition, Investigation,

Supervision, =~ Writing—original ~ draft,  Conceptualization.
IB: Conceptualization, Funding acquisition, Methodology,
Supervision, ~ Writing—original ~ draft, Investigation. IU:

Data curation, Formal analysis, Investigation, Methodology,
Project administration, Validation, Writing—original draft. ES:
Data curation, Formal analysis, Investigation, Methodology,
Project administration, Supervision, Validation, Visualization,
Writing—original draft. SS: Conceptualization, Investigation,
Writing—original draft, Writing—review & editing, Supervision.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was supported by the University of Gadjah Mada, Research
Directorate — 2022.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Technol.
2.018

Forecast. Soc. Change 142, 1-14. doi: 10.1016/j.techfore.2018.1

Ardito, L., Ferraris, A., Messeni Petruzzelli, A., Bresciani, S., and Del Giudice,
M. (2019). The role of universities in the knowledge management of smart city
projects. Technol. Forecast. Soc. Chan. 142, 312-321. doi: 10.1016/j.techfore.2018.0
7.030

frontiersin.org


https://doi.org/10.3389/frsc.2023.1288714
https://doi.org/10.1016/j.cities.2015.05.004
https://doi.org/10.1080/09548963.2022.2081487
https://doi.org/10.1016/j.techfore.2018.12.018
https://doi.org/10.1016/j.techfore.2018.07.030
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

Panjaitan et al.

Armstrong, R., and Manitsky, D. (2022). The fallacies of non-agility: approaching
organizational agility through a dialectical practice perspective. Manag. Learn. 54,
13505076221100924. doi: 10.1177/13505076221100924

Bamwesigye, D., and Hlavackova, P. (2019). Analysis of sustainable transport for
smart cities. Sustainability 11, 2140. doi: 10.3390/su11072140

Behrens, T. E., Muller, T. H., Whittington, J. C., Mark, S., Baram, A. B., Stachenfeld,
K. L, et al. (2018). What is a cognitive map? Organizing knowledge for flexible
behavior. Neuron 100, 490-509. doi: 10.1016/j.neuron.2018.10.002

Bibri, S. E. (2018). A foundational framework for smart sustainable city
development: Theoretical, disciplinary, and discursive dimensions and their synergies.
Sustain. Cities Soc. 38, 758-794. doi: 10.1016/j.s¢s.2017.12.032

Bloomfield, J. (2019). Progressive politics in a changing world: challenging the
fallacies of blue labour. Pol. Q. 91, 1-9. doi: 10.1111/1467-923X.12770

Broccardo, L., Culasso, F., and Mauro, S. G. (2019). Smart city governance:
exploring the institutional work of multiple actors towards collaboration. Int. J. Public
Sector Manag. 32, 367-387. doi: 10.1108/IJPSM-05-2018-0126

Brorstrom, S., Argento, D., Grossi, G., Thomasson, A., and Almgvist, R. (2018).
Translating sustainable and smart city strategies into performance measurement
systems. Public Money Manag. 38, 193-202. doi: 10.1080/09540962.2018.1434339

Burns, R., and Andrucki, M. (2021). Smart cities: who cares? Environ. Plan. Econ.
Space 53, 12-30. doi: 10.1177/0308518X20941516

Caragliu, A., and Del Bo, C. F. (2019). Smart innovative cities: the impact of
Smart City policies on urban innovation. Technol. Forecast. Soc. Chan. 142, 373-383.
doi: 10.1016/j.techfore.2018.07.022

Catalan-Matamoros, D., and Pefafiel-Saiz, C. (2021). The print media in times of
anti-vaccine lobby: a content analysis of national newspaper reporting in Spain. West.
J. Commun. 85, 692-713. doi: 10.1080/10570314.2021.1971287

Coyne, J. A, Barton, N. H, and Turelli M. (2000). Is
shifting balance process important in evolution? Evolution 54,
doi: 10.1111/j.0014-3820.2000.tb00033 .x

Fan, T., Schwab, A., and Geng, X. (2021). Habitual entrepreneurship in digital
platform ecosystems: a time-contingent model of learning from prior software project
experiences. J. Bus. Vent. 36, 106140. doi: 10.1016/j.jbusvent.2021.106140

Farzaneh, M., Mehralian, G., and Isaai, M. T. (2020). Collective knowledge
construction: a socio-cognitive approach. VINE J. Inform. Knowl. Manag. Syst. 51,
573-591. doi: 10.1108/VJIKMS-11-2019-0186

Galdon-Clavell, G. (2013). (Not so) smart cities?: the drivers, impact and
risks of surveillance-enabled smart environments. Sci. Public Pol. 40, 717-723.
doi: 10.1093/scipol/sct070

Gardner, P., Bull, L. A, Gosliga, J., Dervilis, N., and Worden, K. (2021). Foundations
of population-based SHM, Part III: heterogeneous populations - mapping and transfer.
Mech. Syst. Signal Proc. 149, 107142. doi: 10.1016/j.ymssp.2020.107142

Gebauer, H., Fleisch, E., Lamprecht, C., and Wortmann, F. (2020). Growth

paths for overcoming the digitalization paradox. Bus. Horiz. 63, 313-323.
doi: 10.1016/j.bushor.2020.01.005

Wright's
306-317.

Gonzalez Benson, O. (2020). Welfare support activities of grassroots refugee-
run community organizations: a reframing. J. Commun. Pract. 28, 1-17.
doi: 10.1080/10705422.2020.1716427

Grossi, G., Meijer, A., and Sargiacomo, M. (2020). A public management perspective
on smart cities:‘Urban auditing’for management, governance and accountability. Public
Manag. Rev. 22, 633-647. doi: 10.1080/14719037.2020.1733056

Guay, A., and Pradeu, T. (2020). Right out of the box: How to situate metaphysics
of science in relation to other metaphysical approaches. Synthese 197, 1847-1866.
doi: 10.1007/s11229-017-1576-8

Guma, P. K, and Monstadt, J. (2021). Smart city making? The spread of
ICT-driven plans and infrastructures in Nairobi. Urban Geography 42, 360-381.
doi: 10.1080/02723638.2020.1715050

Hao, J., Zhao, L., Milisavljevic-Syed, J., and Ming, Z. (2021). Integrating and
navigating engineering design decision-related knowledge using decision knowledge
graph. Adv. Eng. Inform. 50, 101366. doi: 10.1016/j.ae1.2021.101366

Hecker, A. (2012). Knowledge beyond the individual? Making sense of a
notion of collective knowledge in organization theory. Org. Stud. 33, 423-445.
doi: 10.1177/0170840611433995

Ika, L. A, and Donnelly, J. (2017). Success conditions for international
development capacity building projects. Int. J. Project Manag. 35, 44-63.
doi: 10.1016/j.ijproman.2016.10.005

Ismagilova, E., Hughes, L., Dwivedi, Y. K., and Raman, K. R. (2019). Smart cities:
advances in research—An information systems perspective. Int. J. Inform. Manag. 47,
88-100. doi: 10.1016/j.ijinfomgt.2019.01.004

Ismagilova, E., Hughes, L., Rana, N. P, and Dwivedi, Y. K. (2020). Security,
privacy and risks within smart cities: literature review and development
of a smart city interaction framework. Inform Syst. Front. 24, 393-414.
doi: 10.1007/s10796-020-10044-1

Frontiersin

10.3389/frsc.2023.1288714

Ismagilova, E., Hughes, L., Rana, N. P., and Dwivedi, Y. K. (2022). Security,
privacy and risks within smart cities: literature review and development
of a smart city interaction framework. Inform. Syst. Front. 24, 393-414.
doi: 10.1007/s10796-020-10044-1

Israilidis, J., Odusanya, K., and Mazhar, M. U. (2021). Exploring knowledge
management perspectives in smart city research: a review and future research agenda.
Int. . Inform. Manag. 56, 101989. doi: 10.1016/j.ijinfomgt.2019.07.015

Jameson, S., Richter, C., and Taylor, L. (2019). People’s strategies for perceived
surveillance in Amsterdam Smart City. Urban Geography 40, 1467-1484.
doi: 10.1080/02723638.2019.1614369

Jamroga, W., and Agotnes, T. (2007). Constructive knowledge: what agents
can achieve under imperfect information. J. Appl. Non-Clas. Logics 17, 423-475.
doi: 10.3166/jancl.17.423-475

Jiang, H., Geertman, S., and Witte, P. (2020). Avoiding the planning support
system pitfalls? What smart governance can learn from the planning support
system implementation gap. Environ. Plan. B Urban Anal. City Sci. 47, 1343-1360.
doi: 10.1177/2399808320934824

Kankanhalli, A., Charalabidis, Y., and Mellouli, S. (2019). IoT and AI
for smart government: a research agenda. Gov. Inform. Q. 36, 304-309.
doi: 10.1016/j.8iq.2019.02.003

Kee, K. F., and Schrock, A. R. (2020). Telephone interviewing as a qualitative
methodology for researching cyberinfrastructure and virtual organizations. Second Int.
Handbook Int. Res. 351-365. doi: 10.1007/978-94-024-1555-1_52

Kim, D., and Kim, S. (2022). Role and challenge of technology toward a smart
sustainable city: Topic modelling, classification, and time series analysis using
information and communication technology patent data. Sustain. Cities Soc. 82,
103888. doi: 10.1016/j.5¢s.2022.103888

Kummitha, R. K. R, and Crutzen, N. (2017). How do we understand smart cities?
An evolutionary perspective. Cities 67, 43-52. doi: 10.1016/j.cities.2017.04.010

Leydesdorff, L., Wagner, C. S., Porto-Gomez, I, Comins, J. A., and Phillips, F.
(2019). Synergy in the knowledge base of US innovation systems at national, state, and
regional levels: the contributions of high-tech manufacturing and knowledge-intensive
services. J. Assoc. Inform. Sci. Technol. 70, 1108-1123. doi: 10.1002/asi.24182

Lim, C., Cho, G.-H., and Kim, J. (2021). Understanding the linkages of smart-
city technologies and applications: key lessons from a text mining approach
and a call for future research. Technol. Forecast. Soc. Chan. 170, 120893.
doi: 10.1016/j.techfore.2021.120893

Lim, S. B., Malek, J. A., and Yigitcanlar, T. (2021). Post-materialist values of smart
city societies: International comparison of public values for good enough governance.
Fut. Int. 13, 201. doi: 10.3390/f113080201

Linde, L., Sjodin, D., Parida, V., and Gebauer, H. (2020). Evaluation of digital
business model opportunities: a framework for avoiding digitalization traps. Res.
Technol. Manag. 64, 43-53. doi: 10.1080/08956308.2021.1842664

Lofgren, K., and Webster, C. W. R. (2020). The value of big data in government: the
case of ‘smart cities’. Big Data Soc. 7, 2053951720912775. doi: 10.1177/205395172091
2775

Lytras, M. D., Visvizi, A., Chopdar, P. K., Sarirete, A., and Alhalabi, W. (2021).
Information management in smart cities: turning end users’ views into multi-item scale
development, validation, and policy-making recommendations. Int. J. Inform. Manag.
56, 102146. doi: 10.1016/j.ijinfomgt.2020.102146

Michalec, A., Hayes, E., and Longhurst, J. (2019). Building smart cities, the just way.
A critical review of “smart” and “just” initiatives in Bristol, UK. Sustain. Cities Soc. 47,
101510. doi: 10.1016/j.5¢s.2019.101510

Mohanty, S. P., Gopalkrishnan, S., and Mahendra, A. (2022). The intertwined
relationship of shadow banking and commercial banks’ deposit growth: evidence from
India. Int. J. Innovat. Sci. 14, 570-587. doi: 10.1108/IJIS-01-2021-0022

Mora, L., Deakin, M., Reid, A., and Angelidou, M. (2019). How to overcome
the dichotomous nature of smart city research: proposed methodology and results
of a pilot study. J. Urban Technol. 26, 89-128. doi: 10.1080/10630732.2018.152
5265

Morewedge, C. K., and Giblin, C. E. (2015). Explanations of the endowment effect:
an integrative review. Trends Cogn. Sci. 19, 339-348. doi: 10.1016/j.tics.2015.04.004

Mouazen, A. M., and Hernandez-Lara, A. B. (2021). The role of sustainability in
the relationship between migration and smart cities: a bibliometric review. Digital Pol.
Regul. Gov. 23, 77-94. doi: 10.1108/DPRG-04-2020-0051

Moustaka, V., Theodosiou, Z., Vakali, A., Kounoudes, A., and Anthopoulos, L. G.
(2019). Enhancing social networking in smart cities: privacy and security borderlines.
Technol. Forecast. Soc. Change 142, 285-300. doi: 10.1016/j.techfore.2018.10.026

Mu, R, Haershan, M., and Wu, P. (2022). What organizational conditions, in
combination, drive technology enactment in government-led smart city projects?
Technol. Forecast. Soc. Change 174, 121220. doi: 10.1016/j.techfore.2021.121220

Ng, M. K., Koksal, C., Wong, C., and Tang, Y. (2022). Smart and sustainable
development from a spatial planning perspective: the case of shenzhen and greater
manchester. Sustainability 14, 3509. doi: 10.3390/su14063509


https://doi.org/10.3389/frsc.2023.1288714
https://doi.org/10.1177/13505076221100924
https://doi.org/10.3390/su11072140
https://doi.org/10.1016/j.neuron.2018.10.002
https://doi.org/10.1016/j.scs.2017.12.032
https://doi.org/10.1111/\hbox {1467--923X}.12770
https://doi.org/10.1108/IJPSM-05-2018-0126
https://doi.org/10.1080/09540962.2018.1434339
https://doi.org/10.1177/0308518X20941516
https://doi.org/10.1016/j.techfore.2018.07.022
https://doi.org/10.1080/10570314.2021.1971287
https://doi.org/10.1111/j.\hbox {0014--3820}.2000.tb00033.x
https://doi.org/10.1016/j.jbusvent.2021.106140
https://doi.org/10.1108/VJIKMS-11-2019-0186
https://doi.org/10.1093/scipol/sct070
https://doi.org/10.1016/j.ymssp.2020.107142
https://doi.org/10.1016/j.bushor.2020.01.005
https://doi.org/10.1080/10705422.2020.1716427
https://doi.org/10.1080/14719037.2020.1733056
https://doi.org/10.1007/s11229-017-1576-8
https://doi.org/10.1080/02723638.2020.1715050
https://doi.org/10.1016/j.aei.2021.101366
https://doi.org/10.1177/0170840611433995
https://doi.org/10.1016/j.ijproman.2016.10.005
https://doi.org/10.1016/j.ijinfomgt.2019.01.004
https://doi.org/10.1007/s10796-020-10044-1
https://doi.org/10.1007/s10796-020-10044-1
https://doi.org/10.1016/j.ijinfomgt.2019.07.015
https://doi.org/10.1080/02723638.2019.1614369
https://doi.org/10.3166/jancl.17.423-475
https://doi.org/10.1177/2399808320934824
https://doi.org/10.1016/j.giq.2019.02.003
https://doi.org/10.1007/978-94-024-1555-1_52
https://doi.org/10.1016/j.scs.2022.103888
https://doi.org/10.1016/j.cities.2017.04.010
https://doi.org/10.1002/asi.24182
https://doi.org/10.1016/j.techfore.2021.120893
https://doi.org/10.3390/fi13080201
https://doi.org/10.1080/08956308.2021.1842664
https://doi.org/10.1177/2053951720912775
https://doi.org/10.1016/j.ijinfomgt.2020.102146
https://doi.org/10.1016/j.scs.2019.101510
https://doi.org/10.1108/IJIS-01-2021-0022
https://doi.org/10.1080/10630732.2018.1525265
https://doi.org/10.1016/j.tics.2015.04.004
https://doi.org/10.1108/DPRG-04-2020-0051
https://doi.org/10.1016/j.techfore.2018.10.026
https://doi.org/10.1016/j.techfore.2021.121220
https://doi.org/10.3390/su14063509
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

Panjaitan et al.

Nikki Han, M. J., and Kim, M. J. (2021). A critical review of the smart city in
relation to citizen adoption towards sustainable smart living. Habitat Int. 108, 102312.
doi: 10.1016/j.habitatint.2021.102312

Nilsson, D., Fielding, K., and Dean, A. J. (2020). Achieving conservation impact
by shifting focus from human attitudes to behaviours. Conserv. Biol. 34, 93-102.
doi: 10.1111/cobi.13363

Ning, H., and Liu, H. (2015). Cyber-physical-social-thinking space-based science
and technology framework for the Internet of Things. Sci. China Inform. Sci. 58, 1-19.
doi: 10.1007/s11432-014-5209-2

Okafor, C. C., Aigbavboa, C., and Thwala, W. D. (2022). A bibliometric evaluation
and critical review of the smart city concept — making a case for social equity. J. Sci.
Technol. Pol. Manag. 14, 487-510. doi: 10.1108/JSTPM-06-2020-0098

Pawar, A., Kolte, A., and Sangvikar, B. (2021). Techno-managerial implications
towards communication in the internet of things for smart cities. Int. J. Perv. Comp.
Commun. 17, 237-256. doi: 10.1108/IJPCC-08-2020-0117

Peng, G. C. A,, Nunes, M. B., and Zheng, L. (2017). Impacts of low citizen awareness
and usage in smart city services: the case of London’s smart parking system. Inform.
Syst. e-Bus. Manag. 15, 845-876. doi: 10.1007/s10257-016-0333-8

Praharaj, S., Han, J. H., and Hawken, S. (2018). Urban innovation through policy
integration: Critical perspectives from 100 smart cities mission in India. City Cult. Soc.
12, 35-43. doi: 10.1016/j.ccs.2017.06.004

Pratama, A. B., and Imawan, S. A. (2019). A scale for measuring perceived
bureaucratic readiness for smart cities in Indonesia. Public Admin. Pol. 22, 25-39.
doi: 10.1108/PAP-01-2019-0001

Rao, S. K, and Prasad, R. (2018).
smart city implementation.  Wireless
doi: 10.1007/s11277-018-5618-4

Rathore, M. M., Ahmad, A., Paul, A., and Rho, S. (2016). Urban planning and
building smart cities based on the Internet of Things using big data analytics. Comp.
Net. 101, 63-80. doi: 10.1016/j.comnet.2015.12.023

Repette, P., Sabatini-Marques, J., Yigitcanlar, T., Sell, D., and Costa, E. (2021). The
evolution of city-as-a-platform: smart urban development governance with collective
knowledge-based platform urbanism. Land 10, 33. doi: 10.3390/land10010033

Impact of 5G technologies on
Pers.  Commun. 100, 161-176.

Ribeiro, S. X., and Nagano, M. S. (2021). On the relation between knowledge
management and university-industry-government collaboration in Brazilian national
institutes of science and technology. VINE J. Inform. Knowl. Manag. Syst. 53, 808-829.
doi: 10.1108/VJIKMS-01-2020-0002

Ruhlandt, R. W. S. (2018). The governance of smart cities: a systematic literature
review. Cities 81, 1-23. doi: 10.1016/j.cities.2018.02.014

Rutter, M. (2002). Nature, nurture, and development: from evangelism through
science toward policy and practice. Child Dev. 73, 1-21. doi: 10.1111/1467-8624.00388

Sahadewo, G. A., Drope, J., Li, Q., Witoelar, F., and Lencucha, R. (2020). In-and-out
of tobacco farming: shifting behavior of tobacco farmers in Indonesia. Int. J. Environ.
Res. Public Health 17, 9416. doi: 10.3390/ijerph17249416

Santos, S. C., Morris, M. H., Caetano, A., Costa, S. F., and Neumeyer, X. (2019).
Team entrepreneurial competence: multilevel effects on individual cognitive strategies.
Int. ]. Entrep. Behav. Res. 25, 1259-1282. doi: 10.1108/IJEBR-03-2018-0126

Frontiersin

11

10.3389/frsc.2023.1288714

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B.,
et al. (2018). Saturation in qualitative research: exploring its conceptualization and
operationalization. Qual. Quant. 52, 1893-1907. doi: 10.1007/s11135-017-0574-8

Shamsuddin, S., and Srinivasan, S. (2021). Just smart or just and smart cities?
Assessing the literature on housing and information and communication technology.
Hous. Pol. Debate 31, 127-150. doi: 10.1080/10511482.2020.1719181

Shari, N. F. M, and Malip, A. (2022). State-of-the-art solutions of
blockchain technology for data dissemination in smart cities: a comprehensive
review. Comp  Commun. 189, 120-147. doi: 10.1016/j.comcom.2022.0
3.013

Sharif, R. A., and Pokharel, S. (2022). Smart city dimensions and associated
risks: review of literature. Sustain. Cities Soc. 77, 103542. doi: 10.1016/j.s¢s.2021.10
3542

Shin, S.-Y., Kim, D., and Chun, S. A. (2021). Digital divide in advanced smart city
innovations. Sustainability 13, 4076. doi: 10.3390/su13074076

Shruti, S., Singh, P. K., Ohri, A., and Singh, R. S. (2022). Development of
environmental decision support system for sustainable smart cities in India. Environ.
Prog. Sustain. Energy 41, e13817. doi: 10.1002/ep.13817

Tan, J., Qi, C., Gao, X., Lu, J., and Tan, Q. (2022). Conflict or collaboration—
the impact of knowledge endowment heterogeneity on remix in open collaborative
communities. Front. Psychol. 13, 941448. doi: 10.3389/fpsyg.2022.941448

Tan, S., and Taeihagh, A. (2020). Smart city governance in developing countries: a
systematic literature review. Sustainability 12, 899. doi: 10.3390/su12030899

Thollander, P., Palm, J., and Hedbrant, J. (2019). Energy efficiency as a wicked
problem. Sustainability 11, 1569. doi: 10.3390/su11061569

Townsend, A. M. (2013). SMART CITIES: Big Data, Civic Hackers, and the Quest for
a New Utopia. New York, NY: W.W. Norton & Company, Inc.

van Gerven, L., Kuiper, J. ], Janse, J. H., Janssen, A. B., Jeuken, M., Mooij,
W. M, et al. (2017). How regime shifts in connected aquatic ecosystems are
affected by the typical downstream increase of water flow. Ecosystems 20, 733-744.
doi: 10.1007/s10021-016-0061-4

Vuki¢, ., Martinci¢-Ipsi¢, S., and Mestrovi¢, A. (2020). Structural analysis of
factual, conceptual, procedural, and metacognitive knowledge in a multidimensional
knowledge network. Complexity. 2020, 1-17. doi: 10.1155/2020/9407162

Wanzenbock, I, and Piribauer, P. (2016). RandD networks and regional
knowledge production in Europe: evidence from a space-time model: RandD
networks and regional knowledge production in Europe. Papers Reg. Sci. 97, S1-S24.
doi: 10.1111/pirs.12236

Yeo, Y. X, Pestell, C. F, Bucks, R. S, Allanson, F., and Weinborn,
M. (2021). Metacognitive knowledge and functional outcomes in adults with
acquired brain injury: a meta-analysis. Neuropsychol. Rehabil. 31, 453-478.
doi: 10.1080/09602011.2019.1704421

Yigitcanlar, T., Kankanamge, N., and Vella, K. (2021). How are smart city concepts
and technologies perceived and utilized? A systematic geo-Twitter analysis of smart
cities in Australia. J. Urban Technol. 28, 135-154. doi: 10.1080/10630732.2020.1753483

Zhu, S., Li, D., and Feng, H. (2019). Is smart city resilient? Evidence from China.
Sustain. Cities Soc. 50, 101636. doi: 10.1016/j.5¢s.2019.101636


https://doi.org/10.3389/frsc.2023.1288714
https://doi.org/10.1016/j.habitatint.2021.102312
https://doi.org/10.1111/cobi.13363
https://doi.org/10.1007/s11432-014-5209-2
https://doi.org/10.1108/JSTPM-06-2020-0098
https://doi.org/10.1108/IJPCC-08-2020-0117
https://doi.org/10.1007/s10257-016-0333-8
https://doi.org/10.1016/j.ccs.2017.06.004
https://doi.org/10.1108/PAP-01-2019-0001
https://doi.org/10.1007/s11277-018-5618-4
https://doi.org/10.1016/j.comnet.2015.12.023
https://doi.org/10.3390/land10010033
https://doi.org/10.1108/VJIKMS-01-2020-0002
https://doi.org/10.1016/j.cities.2018.02.014
https://doi.org/10.1111/1467-8624.00388
https://doi.org/10.3390/ijerph17249416
https://doi.org/10.1108/IJEBR-03-2018-0126
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1080/10511482.2020.1719181
https://doi.org/10.1016/j.comcom.2022.03.013
https://doi.org/10.1016/j.scs.2021.103542
https://doi.org/10.3390/su13074076
https://doi.org/10.1002/ep.13817
https://doi.org/10.3389/fpsyg.2022.941448
https://doi.org/10.3390/su12030899
https://doi.org/10.3390/su11061569
https://doi.org/10.1007/s10021-016-0061-4
https://doi.org/10.1155/2020/9407162
https://doi.org/10.1111/pirs.12236
https://doi.org/10.1080/09602011.2019.1704421
https://doi.org/10.1080/10630732.2020.1753483
https://doi.org/10.1016/j.scs.2019.101636
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

	Diagnosing the voids of knowledge in the transformation process in managing and standardizing smart city development: the case of the government of Indonesia
	1 Introduction
	2 This study's critical perspective
	2.1 The need for substantive knowledge
	2.2 Wide-regime-shifting balance of the need for smart city knowledge

	3 Research method
	3.1 Material sources and participants

	4 Analysis and discussion
	4.1 Behaviors in equivalencing with regular procurement
	4.2 The voids of required substantive knowledge boundaries
	4.3 Letting development progress without commitment
	4.4 Working for a future without a signifier

	5 Findings and implications
	6 Concluding remarks
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


