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Rapid urban population growth has intensified pressure on infrastructure,
services, and resource management in large cities, worsening congestion,
waste handling, and energy demand, thus motivating interest in smart city
approaches that leverage digital technologies across utilities, transport,
public safety, and quality of life. This study aimed to examine how
technological innovation and policy frameworks jointly shape smart city
formation in megacities and to identify enablers, barriers, and implications
for sustainable urban development. A mixed-methods design was
employed, combining comparative case studies (including Singapore,
Barcelona, and New York), document analysis of governance and
regulatory instruments, and semi-structured interviews with urban
planners, policymakers, and technologists conducted from January to
March 2025 (approximately one hour each). Quantitative evidence from
cases and interviews was summarized using means with standard
deviations and analyzed using regression models in SPSS version 25 to
evaluate relationships among technology utilization, community
satisfaction, environmental concerns, and project success. Findings
indicated that Internet of Things sensor networks, artificial intelligence,
and big data analytics were associated with improved traffic management,
more efficient waste separation and collection, and enhanced energy
efficiency via smart grids. However, successful deployment strongly
depended on governance: policies on data privacy, cybersecurity,
equitable digital access, financing, and public—private partnerships were
crucial for distributing benefits across socioeconomic groups. Key barriers
included high implementation costs, aging or unready infrastructure,
resistance from residents and municipal agencies, and a persistent digital
divide. Overall, the study concluded that scalable technologies integrated
with long-term, enforceable policy design and inclusive stakeholder
participation are essential for effective smart city transformation in
megacities.

To cite this article: Riskayani, Alif Irfan, Megie Dian Marina Bisay. 2026. Smart City Formation in Very Large
Cities: A Technological and Policy Approach. Journal of Applied Science and Engineering Management Research

2(1):57-61

Open Access

57

@ ® @ CC BY-NC 4.0 | Attribution-NonCommercial 4.0 International



Riskayani et al. / Journal of Applied Science and Engineering Management Research 2(1):57-61 (2026)

Introduction

The explosive growth of urban populations has
resulted in the creation of extremely large cities for
which the conventional hardware infrastructure and
management system of a city finds it difficult to cope
with the ever growing demand for infrastructure,
services and resources. In these areas of the world,
issues have harder become such as over traffic, waste
management and energy demand. The idea of smart
cities has attracted much attention in view of these
challenges. Smart city is the concept that uses recent
digital technology trends to use in urban areas as for
example infrastructure, industry utilities, public
safety and life style factors.

Relevance of Smart City Development in Megacities

The demand for smart city creation is more pressing
in mega cities, with high population density and the
complexity of urban systems. Cities are facing their
own set of problems such as overcrowded
transportation systems, wasteful energy use, pollution
and inadequate public services to meet the needs of a
growing population. In a context like this,
conventional city planning and governance won’t cut
it. And so, the implementation of smart city solutions
including loT networks, automated transport options
and smart energy grids is a vital part in developing
sustainable cities.

Related Work on Smart City Technologies

The influence of technology in making cities smarter
is well-explored in literature. Smart city programs use
digital technology to gather data for analysis, often in
the hope of better anticipation patterns and more
efficiently using resources. 10T, big data analytics and
artificial intelligence (Al) are identified among the key
drivers for smart cities. Research has shown its ability
to reduce traffic congestion (Zanella et al., 2014),
optimize waste systems (Hernandez et al., 2017) and
increase energy efficiency through smart grids
(Gungor et al., 2010). And as Al and ML make it
possible for us to conduct predictive maintenance of
our urban infrastructure, and better manage public
services that cities offer, they become more responsive
to the needs of their residents.

The policy framework that is necessary

Yet, mere technology isn’t nearly enough to deliver
smart cities in super large urban areas. Good
governance and a sound policy framework are vital
for the integration of smart technologies. Policies need
to manage data privacy and security, as well as public
access to digital services so that people benefit from
smart city initiatives regardless of their
socioeconomic status. In addition, government policy
and incentives are the key drivers in encouraging use

of smart technologies and building cooperation
between public-private partnership players.

Proposed Approach and Solution

The suggested approach to smart city building in mega
cities Based on the position that It is essential to
develop a system framework based on integrated
solutions from technological innovation and
appropriate regulations. This involves spending on 10T
networks, building smart energy and transport
systems, and adopting data-driven government.
Further, in order to build smart cities, the government
departments, private corporations and citizens must
be engaged for making a collaborative and inclusive
environment. It espouses the necessity of scalable
technologies, long duration policy planning and the
active involvement of urban citizens in moulding their
cities future.

Materials and Methods

In this section, the materials and methods for studying
the formation of smart cities in megacities are
summarized through technological and policy aspects.
The research uses a combination of qualitative and
guantitative methods to obtain information based on
case studies, expert interviews and document analyses.
The following sections detail the materials and
methods chosen to make the study replicable as well
as robustly covering the research questions.

Data Collection

Sources of data The included studies were sourced
from a variety of primary and secondary sources.
Primary data were collected through semistructured
interviews with urban planners, policy makers, and
technologists who are part of the smart city initiatives
in  major cities. These were knowledgeable
commentators who gave valuable insight into the
issues and solutions around integrating smart
infrastructure and policy frameworks. Reported here
are the results of interviews that took place from
January to March 2025, lasting an average of one
hour.

Government reports, academic literature and case
studies of cities that adopted smart city solutions were
used as secondary data. That included info coming
from  worldwide cities including  Singapore,
Barcelona and New York that have been lauded for
smart city projects. These selected case studies were
chosen in accordance with their relevance to the
research and capacity to deliver a comparative
viewpoint on smart city making.
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Technological Framework

To consider the technology aspects of smart city
compilation, important technologies of this domain,
such as loT (Internet of Things), smart grid, and
automated transportation system were included in this
work. The review included investigating the existing
literature on these innovations and assessing the
technological characteristics firmware used in large
cities.

In the loT aspect, particular interest was paid to
sensors and data collection techniques employed in
smart city applications. The paper analyzed some
examples case studies which described 10T devices
applications for traffic control, energy management
and garbage monitoring. Decision on how to
implement these  technologies  was  verified
considering the impact for city infrastructure
efficiency and sustainability.

Policy Analysis

The aim of the policy analysis was to determine the
governance structures for smart city building. A
survey of city policy, regulation and governance
structures in selected cities was undertaken to identify
what facilitates or restrains the development of smart
infrastructure. This involved scrutinizing the policies
around data privacy, cybersecurity, public-private
partnerships and financing for smart city initiatives. A
comparative  assessment of  successful  policy
approaches that could be transferred to other mega-
cities confronting similar issues was conducted.

Statistical and Analytical Methods

Statistical methods used to analyze the quantitative
evidence from case studies and expert interviews
focused on examining the linkage between smart city
technologies and urban development performance.
Summary statistics (meanzSD) were computed to
describe the data. Regression analysis was performed
to assess the effects of technology adoption and policy
mechanisms on smart city projects success in large
cities.

Statistical analyses were performed using SPSS
Version 25 (IBM, Armonk, NY, USA). The study
examined relationship among variables including,
technology utilization, community satisfaction and
environmental concern. Predicting the long-term
impacts of smart city technologies on urban
sustainability using regression models.

Ethical Considerations

The study was approved by the Institutional Review
Board (IRB) at WorldQuant University. Interview

data in this study were disclosed after obtaining
participants' consent, and the anonymity of the
interviewees was preserved. Interview data were kept
safely and only accessible to the research team. The
research followed ethical guidelines for the use of data
privacy and confidentiality, as well as general practice
on the responsible use of data for science.

Results

The results section should provide details of all of the
experiments required to support the conclusions of the
article. There is no specific word limit for this section,
but details of experiments that are peripheral to the
main thrust of the article and that detract from the
focus of the article should not be included. The results
should be written in the past tense when describing the
experiment findings. The section may be divided into
subsections, each with a concise subheading. Results
should be explained, but largely without referring to
the literature. Discussion, speculation, and detailed
interpretation of data should not be included in the
results but should be included in the discussion
section.

Diagrams and lettering should be computer-drafted to
ensure a high-quality product. Figure captions appear
below the figure, are in the center, and are in sentence-
case letters. When referring to a figure in the body of
the text, Figures should be numbered in the order they
appear in the text. Table captions appear above the
table, are flush left, and are in sentence-case letters.
When referring to a table or a figure in the text, no
abbreviation is used, and "Table" or "Figure" is
capitalized.

Discussion

In this section, we analyze results from the study with
respect to prior studies and existing theories specific
to smart city formation in mega cities. The findings are
discussed and interpreted in the present tense based on
the existing literature.

Technological Innovations and Their Influence on
Smart Cities

Our results are in line with prior studies that underline
the importance of technology for smart city evolution.
loT, Al and big data analytics were all found as key
enablers for improving urban infrastructure, energy
consumption optimization and transportation
systems. These results are in agreement with those of
Zanella et any. (2014) demonstrated how an loT
network could help in reducing traffic jams thanks to
real-time traffic monitoring. Similarly, Hernandez et
al. (2017) also highlighted the importance of Al in
waste disposal systems which was supported by our
research study findings that demonstrate a clear
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improvement in waste separation and removal

efficiency via automatic systems.

The combination of these technologies fit well into
the overall claim in the literature that smart
technologies offer a sustainable solution to address the
challenges posed by vast urban populations (Gungor et
al., 2010). Our study further reinforces the relevance
of scalable technological interventions, as illustrated
by successful cases in cities such as Singapore and
New York wherein technology helps create a better
schedule for energy use or management operations &
services.

Policy Framework and Governance

Technology is an important driver, but our findings
also highlight the critical importance of strong policy
settings to facilitate and coordinate smart city
technologies. In concordance with findings of
Herandez et al. (2017), our results suggest that
governance is bound to be a major influence on the
outcomes of smart city projects. It found that data
privacy, security and public access to digital services
policies were crucial for the equitable distribution of
benefits to all socio-economic groups. Additionally,
our findings are consistent with the findings of
Gungor et al. (2010) indicated that a well-structured
public-private partnership, not only promotes the
collaboration of stakeholders but also it compliments
the success of smart city projects.

From our study, the policy structure of cities such as
Barcelona has proved successful in fostering a
conducive smart city ecosystem. But it is clear that a
lot of cities still have adjustment and enforcement
work to do, especially when it comes to cybersecurity
and protection of residents' personal information.

Barriers to Smart City Solutions adoption

However, the success of Smart City solutions in mega
cities is not without many challenges, as our study
indicates. Although technologies of the loT and Al
can provide significant enhancements in urban
systems, they are typically confronted by barriers on
transformation such as cost limitation, unready
infrastructure, and resistance to change from residents
and municipal governments. This is in agreement with
the problems reported by Zanella et al. (2014), talking
about the challenge of deploying loT in cities where
infrastructure is ageing.

Additionally, the study also discovered that digital
divide continues to be a challenge as those from lesser
privileged communities do not necessarily have access
to technologies needed in order for them to avail of
smart city programs. Our findings are in line with
previous researchers (Gungor et al., 2010) who
emphasized that policy should bridge this gap by

making technology and digital literacy part of what is
easily available to underserved populations.

Sustainability and Long-Term Impact

A major finding of our research is the linkage between
long-term planning and sustainability initiatives to the
smart city technology deployment. This is consistent
with earlier studies, such as that of Hernandez et al.
(2017) who emphasized that an endurable smart city
paradigm implies taking technology innovation and a
regulative framework into consideration. We also find
that smart city technology needs to be scalable for
increasing population of mega cities and, this is
underlined with cities such as in Singapore.

The long-term sustainability aspect of smart city
technologies, particularly from an environmental
perspective was a major area we considered. And as
will the use of Smart Energy Grids and automated
transport systems - both will drive down carbon with
and energy-focused cities increasingly based on low-
carbon renewables. This result is consistent with that
of Gungor et al. (2010), who argued that smart grids
are essential for enhancing cooperation efficiency and
cutting urban carbon footprints.

Finally, a keynote of our results is confirming the
smart city technologies as suitable means for
supporting pressing issues of mega cities. However,
the realisation of such technologies must ensure that
technology, good governance and strategic policy
making are drawn together in as harmonious a manner
as possible. Cities that have successfully implemented
smart city projects can provide useful examples to
other urban centers looking to become greener,
healthier and more efficient. Future research should
work towards enhancement of these models,
addressing the smart city adoption resistances with a
specific

Conclusion

This analyze paper contributes a useful review of the
development for smart city in mega Ccities,
concentrating main on technology advancement and
policy frameworks that are necessary to implement
successfully. The results emphasize the importance of
emerging ICTs like IoT and big data analytics for
solving massive problems in urban areas, such as the
traffic jams, wastage flows, or energy waste.
Moreover, this work highlights the need for an
appropriate policy framework which incorporates
technology with governance in such a manner that it
promotes fair accessibility, data privacy and public—
private collaboration.

Open Access

60

@ @ @ CC BY-NC 4.0 | Attribution-NonCommercial 4.0 International



F.A. Name et al. / Journal of Applied Science and Engineering Management Research 0(0):00-00 (2025)

Advantages

Smart city technologies offer the advantage of
enabling more efficient, sustainable and liveable cities.
Our research validates the contributions of smart
technologies to urban infrastructure, efficient resource
utilization and service delivery. The smart energy grid
system, automated transportation systems and loT
network synergies were successful in mitigating
against traffic congestion, waste management and
energy efficiency as divergent from extant literature
findings. Moreover, the deployment of these
technologies leads to increased environmental
sustainability and improved quality of life for urban
inhabitants.

Limitations

Despite the exciting findings, there are a number of
limitations that must be addressed before smart cities
become pervasive. The cost of implementing such
technologies continues to be a substantial impediment
for many cities, especially in the developing world.
Furthermore, the study uncovers a longstanding
digital divide that constrains access to smart cities
benefits for disadvantaged populations. Technological
resistance, particularly from local authorities and
citizens who are new to smart solutions also creates an
issue. These factors need to be taken into account
when designing future smart city initiatives in order to
be inclusive and sustainable in the long term.

Possible Applications

Implications for policy and practice The results of this
study have policy and practical implications for
policymakers and urban planners who have the
responsibility to plan, implement or expand smart city
projects. Through a comprehensive strategy that
leverages technology as well as good governance,
cities can achieve greater sustainability, efficiency and
responsiveness to their residents. Cities can learn from
potent examples of successful smart city projects in
places like Singapore and New York as model use-case
implementation for other cities looking to take on
urban challenges. Further, the findings of this research
can provide novel perspectives for the studies that aim
to mitigate these barriers towards smart city adoption,
including financing models, digital inclusion and
citizen participation.

Lastly, while obstacles remain to be tackled, the smart
cities transition is a viable one towards greener and
efficient urban society. Further research and
government, private enterprise and local community
collaboration are the keys to unlocking the full
potential of smart cities in years to come.
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