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Advances in Science, Technology & Innovation (ASTI) is a series of peer-reviewed books
based on important emerging research that redefines the current disciplinary boundaries in
science, technology, and innovation (STI) in order to develop integrated concepts for
sustainable development. It not only discusses the progress made towards securing more
resources, allocating smarter solutions, and rebalancing the relationship between nature and
people, but also provides in-depth insights from comprehensive research that addresses the
17 sustainable development goals (SDGs) as set out by the UN for 2030.

The series draws on the best research papers from various IEREK and other international
conferences to promote the creation and development of viable solutions for a sustainable
future and a positive societal transformation with the help of integrated and innovative
science-based approaches. Including interdisciplinary contributions, it presents innovative
approaches and highlights how they can best support both economic and sustainable
development, through better use of data, more effective institutions, and global, local, and
individual action, for the welfare of all societies.

The series particularly features conceptual and empirical contributions from various
interrelated fields of science, technology, and innovation, with an emphasis on digital
transformation, that focus on providing practical solutions to ensure food, water, and energy
security to achieve the SDGs. It also presents new case studies offering concrete examples of
how to resolve sustainable urbanization and environmental issues in different regions of the
world.

The series is intended for professionals in research and teaching, consultancies and industry,
and government and international organizations. Published in collaboration with IEREK, the
Springer ASTI series will acquaint readers with essential new studies in STI for sustainable
development.

ASTI series has now been accepted for Scopus (September 2020). All content published
in this series will start appearing on the Scopus site in early 2021.
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Preface

The book Transformative Urban Futures: Innovations in Smart City Development and Sus-
tainable Mobility stands as a key extension of the influential Future Smart Cities (FSC) and
Urban Transit and Sustainable Networks (UTSN) conferences series. These series have
solidified their standing as seminal and dynamic platforms that explore the convergence of
data-driven technologies, sustainable strategies, and advanced systems for urban planning and
development. Much like the conferences, this book serves as a catalyst in elucidating the
transformative power and innovative application of advanced Information and Communication
Technologies (ICTs) on a global scale, particularly in the context of smart urban development
and sustainable transportation. It provides valuable insights and captures the attention of
policymakers, practitioners, researchers, and business leaders, who, in unity, contribute their
extensive expertise towards shaping the visionary future of smart cities and their infrastructure,
systems, and services.

In this volume, a compilation of high-quality research papers illustrates the transformative
impact of emerging data-driven technologies, especially the Internet of Things and big data
analytics, as well as advanced transportation and mobility strategies and solutions, on the
wider urban landscape. These innovative contributions form an essential part of the joint
forthcoming editions of the FSC and UTSN conferences, aiming to showcase the global
significance of smart cities and their progress towards sustainability. The overarching goal is
to foster sustainable urban development, improve urban services, and enhance the quality of
life for citizens through the integration of emerging technologies and strategic sustainability. It
invites participants to engage with leading experts and innovators in the field, fostering the
exchange of novel ideas in a unique setting.

Themed “Smart City Innovations,” this collaborative edition tackles the imperative of
exploring and harnessing cutting-edge solutions. It responds to the pressing need for urban
environments to seamlessly integrate technological advancements with sustainable practices.
Addressing challenges such as rapid urbanization, ecological degradation, climate change, and
resource constraints, the joint conferences uniquely align technology with sustainability. This
dynamic intersection inspires groundbreaking strategies, laying the foundation for the future
development of cities that are not only technologically advanced but also resilient and envi-
ronmentally conscious.

The dual proceedings contribute to various domains, including renewable energy, city
design, climate change mitigation, virtual urbanism, mobility and accessibility, and sustainable
transportation. Tailored to resonate with policymakers, practitioners, researchers, and business
leaders, this book provides a comprehensive framework that bridges theoretical insights with
practical applications, offering actionable strategies to navigate the dynamic landscape of
urban development and innovation. These stakeholders, eager to drive transformative change
within the urban landscape, play a pivotal role in shaping the narrative and trajectory of cities
for future generations.

Lausanne, Switzerland Simon Elias Bibri
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A Word from the Editor

It is with great pleasure that I welcome you to the latest editions of Future Smart Cities (FSC)
and Urban Transit and Sustainable Networks. As the editor, I am delighted to present a
collection of insightful chapters that delve into the forefront of smart sustainable urban
development.
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unique perspective and adds value to the ongoing scholarly debate about shaping the cities
of the future.
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crucial role in bringing this volume to fruition. Their commitment to advancing knowledge in
the field of urban development is truly praiseworthy.

I invite you to explore the diverse and thought-provoking content within these pages. May
this edition inspire new ideas, foster collaboration, and contribute to the continued evolution of
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Introduction

In an era marked by rapid urbanization, ecological degradation, and technological advance-
ment, coupled with a growing urgency for sustainable development, the discourse surrounding
smart cities and sustainable mobility has become central to discussions on transformative
urban innovations. This edited volume stands as a compendium of scholarly insights and
investigations into the expansive tapestry and strategic trajectory of the evolving urban
landscapes. This collection explores urban innovations and sustainable mobility solutions,
weaving together a narrative that captures the complexities and possibilities inherent in the
dynamic relationship between technology, transportation planning, urban design, and envi-
ronmental consciousness.

Cities worldwide grapple with a complex web of challenges arising from factors such as
population growth, resource scarcity, and the impact reverberation of climate change. Against
this backdrop, the imperative to reimagine urban environments and mobility solutions
becomes not just a choice but a necessity. The introductory chapters of this volume unfold
against the canvas of these complexities and wicked problems, asserting that smart city
development and sustainable mobility are not disparate pursuits but integral components of a
cohesive urban future.

In tandem with the challenges inherent in urban complexities, the significance of inclusive
urban design and sustainable technology emerges as a crucial theme (Bibri 2022). As cities
evolve, the need to ensure accessibility, equity, efficiency, resilience, and social inclusivity in
urban environments becomes increasingly pertinent. Inclusive urban design and sustainable
technology principles can serve as catalysts for addressing urban complexities. It plays a key
role in fostering communities that are adaptable and responsive to the diverse needs of their
inhabitants. Understanding the symbiotic relationship among urban design, sustainable tech-
nology, and the social fabric is paramount for shaping smart cities of the future. This synergy
is also giving rise to novel approaches to sustainable urban development, which are enabled by
advancements in smart city technologies. These approaches include innovative concepts such
as sustainable smart cities and smarter eco-cities, where emerging technologies and models
such as Artificial Intelligence (AI), Artificial Intelligence of Things (AIoT), Urban Digital
Twin (UDT), and other manifestations of platform urbanism are increasingly being leveraged
to optimize resource management, reduce environmental impact, and enhance the quality of
life for residents through data-driven urban planning and governance (Bibri et al. 2024a, b).

Furthermore, the significance of efficient and effective transportation takes center stage.
Beyond the physical layout of urban spaces, the seamless and well-orchestrated movement of
people within a city not only shapes its structural development but also significantly con-
tributes to its overall growth, functionality, and vitality. Transportation development can
enhance mobility options for all residents, ensuring that diverse communities have equitable
access to efficient and sustainable modes of transportation. Addressing accessibility challenges
and promoting smart solutions become key components in fostering a more accessible urban
environment. Examining the interplay between urban design and transportation dynamics
offers a holistic perspective on shaping cities that prioritize accessibility and mobility for
everyone, regardless of their background or abilities. This approach is part of wider integrated
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models for strategic sustainable urban development, which seek to harmonize environmental
protection, economic growth, and social inclusion (Bibri 2021). These models emphasize the
importance of collaboration among governments, communities, and businesses to create
holistic solutions that can be adapted to different urban contexts worldwide.

In light of the above, this edited book is organized into four distinct parts, each delving into
specific facets of the book’s overarching theme, offering a comprehensive exploration of
diverse perspectives and research insights within the field.

The first part, Smart Cities and Sustainable Technologies, initiates the exploration by
contemplating the potential of smart cities through innovative technological lenses. The
chapters within this part transcend geographical boundaries, offering a panoramic view of
transformative applications. From harnessing advanced mapping applications to bolster urban
planning to conducting nuanced analyses of shared automated mobility solutions, the con-
tributors unravel the dynamic interplay between technology and urban living. Additionally, the
exploration extends to alternative energy solutions and knowledge-driven problem identifi-
cation within the realm of developmental initiatives, emphasizing the transformative influence
of technology in shaping the trajectory of sustainable urban environments. From the utilization
of advanced mapping applications empowering urban planning to insightful examinations of
sustainable transportation through the development of wind turbines for vehicle battery
recharge, the contributors skillfully unravel the dynamic interactions between technology and
urban living. Furthermore, explorations into alternative energy solutions and knowledge-
driven problem identification in the context of developmental initiatives underscore the
transformative power of technology in shaping the future of sustainable urban environments.

The second part, Smart Cities and Sustainability, broadens the discourse beyond techno-
logical considerations. Here, the focus expands to encompass the cultural and environmental
dimensions of smart and sustainable urban living. The Metaverse becomes a platform for
addressing climate change impacts through a digital lens, as well as for enhancing tourist
experience through virtual heritage, Cultural biases within smart city initiatives are scrutinized.
The second part positions smart cities not just as technological hubs but as holistic ecosystems
where human values and environmental sustainability converge.

The third thematic part, Urban Public Transport and Mobility Planning, delves into the
strategic orchestration of urban mobility. It transcends the realm of technology to address the
very fabric of urban life. Chapters within this part unravel the complexities of reorganizing
urban public transport strategically. They explore innovative solutions for urban mobility,
employ advanced spatial analyses to measure accessibility, and scrutinize transportation net-
work dynamics. The third part encapsulates the essence of sustainable mobility planning,
where technology aligns with strategic organization to redefine the urban mobility landscape.

The final thematic part, Transportation and Urban Challenges, confronts head-on the
multifaceted challenges embedded in contemporary urban landscapes. From probing behav-
ioral aspects through exploring the potential of Shared Automated Electric Vehicles (SAEVs)
to addressing urban transportation challenges, this part encapsulates the real-world hurdles of
urban transportation. It evaluates the potential success and implications of emerging trans-
portation technologies and introduces sustainable alternatives for addressing weather-related
issues in urban areas. The fourth part crystallizes the challenges and innovations needed for
urban transportation to seamlessly integrate with the city fabric.

As readers navigate through the chapters, they encounter a spectrum of methodologies,
from analytical studies and behavioral assessments to technological applications and design
strategies. This methodological diversity not only enriches the content but also mirrors the
multidimensional nature of smart city development and sustainable mobility challenges.
Moreover, the volume is not merely a snapshot of the present; it is a forward-looking
exploration, anticipating future trends and challenges. The contributors collectively envision
the sustainable, smart cities of tomorrow and provide a roadmap for scholars, urban planners,
policymakers, and practitioners alike.
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In essence, this edited book is more than a compilation of chapters; it is a profound
intellectual journey through the complexities, challenges, and transformative potentials
embedded in the nexus of smart city development and sustainable mobility. The pages of this
volume invite readers to embark on a journey of discovery, encouraging them to contemplate
the complex interweaving of urban living and mobility within the context of an ever-evolving
technological and environmental landscape.
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