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Preface

It is a profoundly erroneous truism...that we should cultivate the habit of thinking what we
are doing. The precise opposite is the case. Civilization advances by extending the number
of important operations, which we can perform without thinking about them.

—Alfred Whitehead

With new scientific discoveries and technological innovations, most notably big
data analytics and context-aware computing as powerful drivers for the next wave
of urban analytics and planning, we hope to fulfill Alfred Whitehead’s maxim of
achieving progress through the increasing automation and intelligence of solutions
for overcoming the challenges of sustainability and urbanization in the context of
smart sustainable cities of the future. To put it differently, noteworthy advances in
data science, computer science, and complexity science and the related technologies
and their novel applications inevitably bring with them wide-ranging common
visions on how cities as social fabrics epitomizing the microcosm of the world in
terms of encapsulating in miniature its characteristic features as to environmental
change, economic development, and social transformation will evolve in the future.
They moreover open entirely new windows of opportunity for the application of
engineering- and computing- inspired solutions to once intractable and wicked
urban problems. This relates to the role of science-based technology in modern
society in terms of advancing almost all human endeavors and activities. More
importantly, the primary goal of the construction of the techno-urban vision of
smart sustainable cities is to provoke thought and discussion, to create fertile
insights, to generate new opportunities, to depict possible futures, and crucially, to
align key stakeholders and mobilize resources into the same direction.

Key Aims and Major Themes

This scholarly book has been written as a timely and comprehensive reference for
several classes of readers who are interested in the interplay between computing,
ICT, sustainable development, sustainability science, urbanization, and urban
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design and planning. It is therefore intended to help to explore the field of smart
sustainable cities in its complexity, heterogeneity, and breadth, the many faces of a
topical subject that is of major importance for the future, and that encompasses so
much of modern urban life in an increasingly technologized, computerized, and
urbanized world. Indeed, sustainable urban development is currently at the centre of
debate in light of several ICT visions becoming concurrently achievable and
deployable computing paradigms, and shaping the way cities will evolve in the
future and tackle complex challenges with support of advanced technologies.
Widely acknowledged as the most influential and enticing strands of contemporary
computing and ICT, big data analytics and context-aware computing are certainly
reshaping and enriching our experiences of how cities can function and be man-
aged, planned, and developed. They are offering many new and unique opportu-
nities for more informed and strategic decision-making with respect to our
knowledge of how fast and best to address the challenges of sustainability and
urbanization that are facing major cities of the world, and that will continue to grow
in the years ahead. Therefore, there is a wide recognition and much enthusiasm
about the immense possibilities created by new and more extensive sources of
urban data to effectively monitor, understand, analyze, and plan cities to strategi-
cally improve their contribution to the goals of sustainable development through
such processes as automation, optimization, control, management, strategy devel-
opment, and policy design.

The primary goal of this book is to help readers view the challenges of sus-
tainability and urbanization in the context of smart sustainable cities of the future
from the perspective of big data analytics and context-aware computing. It is also to
understand the fundamental principles of extracting useful knowledge and inferring
context knowledge from large masses of data for enhanced decision-making and
insights pertaining to urban operational functioning, management, planning, and
development for the purpose of addressing those challenges. This book involves
innovative computer-based and data-analytic research on smart sustainable cities as
complex and dynamic systems. It provides theoretical and applied contributions
fostering a better understanding and development of such systems and the syner-
gistic relationships between the underlying physical and informational landscapes.
It offers contributions pertaining to the ongoing development of computer-based
and data science technologies for the processing, analysis, management, modeling,
and simulation of urban data and the associated application in the operating and
organizing processes of urban life—urban systems—that will advance different
aspects of sustainability and contain the multidimensional effects of urbanization.
Accordingly, this book focuses on city-related disciplines and sciences in relation to
big data and context-aware technologies and their novel applications. In this
respect, I give special importance to the general principles of such disciplines and
sciences in terms of how computer science and data science are reshaping them and
facilitating their amalgamation in the context of sustainability thanks to recent
discoveries in urban analytics and computing—that make it possible to acquire a
better understanding of urban systems and to enable an effective coordination of
urban domains, coupled with the breakthroughs at the level of the core enabling
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technologies underlying big data analytics and context-aware computing. These
include sensing technologies, data processing platforms, middleware architectures,
cloud and fog computing infrastructures, and wireless communication networks.
Such discoveries and breakthroughs are making it increasingly possible to build
novel systems based on that understanding and coordination for the purpose of
strategically advancing the contribution of smart (and) sustainable cities to the goals
of sustainable development.

To facilitate embarking on exploring the realm of smart sustainable cities of the
future, I have designed this book around three related aims: to help readers gain
essential underpinning knowledge about the topic of smart sustainable cities; to
help them develop a deeper understanding of this emerging techno-urban phe-
nomenon as they make connections between their own understandings of smart and
sustainable cities and emerging theoretical, analytical, and applied concepts; and,
more importantly, to encourage them to take part in the ongoing debate about smart
sustainable urban development. This is indeed gaining special importance in, and
whose prominence will increase throughout, the twenty-first century, as cities
across the globe are increasingly facing intractable and wicked problems due to the
imminent challenges of sustainability and urbanization.

Subject Treatment and What Makes the Book Unique in its Field

This book is the first of its kind with respect to the approach into probing the new
techno-urban phenomenon and flourishing field of smart sustainable cities—based
on a uniquely holistic and interdisciplinary perspective. In response to the growing
need for an inclusive analysis or a multi-perspectival approach to the study of the
phenomenon of smart sustainable cities, this book deals with the interdisciplinary
aspects of the rapidly evolving field of smart sustainable urban planning and
development in the context of technologically and ecologically advanced nations.
This field is still in its early stages and the subject matter draws upon a set of
influential theories and powerful discourses with practical applications—i.e. the
application of urban design and planning, sustainable development, sustainability
science, computer science, data science, and ICT as a foundation for future urban
practices. In view of that, this book adopts a unique and compelling approach to
cross-disciplinary integration entailing a variety of theoretical, applied, scientific,
and technological perspectives drawn from computer science, data science, com-
plexity sciences, ICT, socio-technical studies, environmental sciences, innovation
science, urban studies, policy, philosophy, ecology, and sociology. This is meant to
achieve a broader understanding of the multifaceted phenomenon of smart sus-
tainable cities, and also constitutes a means to facilitate collaboration among and
between an array of academic and scientific disciplines for the primary purpose of
generating the kind of interactional knowledge necessary for a more integrated
perspective on the topic of smart sustainable cities. This is a core contribution that
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supports the foundational ethos of interdisciplinarity associated with the blossoming
field of smart sustainable urban planning and development.

In specific terms, the focus in this book is on exploring the potential of ICT
of the new wave of computing to provide the technological infrastructures, solu-
tions, and approaches necessary for advancing the contribution of sustainable urban
forms to the goals of sustainable development based on an effective integration
of the design and planning concepts and principles of such forms with big data
analytics and context-aware computing in terms of the underlying core enabling
technologies and their novel applications and services being offered by smart and
smarter cities. While big data analytics and context-aware computing play a crucial
role for smart sustainable cities, it is worth pointing out that other ICT potentials
(robotics, cybernetics, etc.) also have a role to play in this regard. However, the use
of big data analytics and context-aware computing as prerequisite technologies for
realizing ICT of the new wave of computing entails that smart sustainable cities will
take the form of constellations of instruments—architectures, platforms, applica-
tions, and computational and data analytics capabilities across many spatial scales
that are connected through wirelessly ad hoc and mobile networks with a modicum
of intelligence. These networks can provide and coordinate continuous data on
different features of urban domains (activities, processes, structures, citizens, and
entities) in terms of the flow of decisions about the physical, infrastructural,
operational, functional, and socioeconomic forms of smart sustainable cities. This
constitutes a fertile environment conducive to monitoring, understanding, analyz-
ing, operating, managing, and planning smart sustainable cities. This is about
leveraging their informational landscape in addressing the challenges of sustain-
ability and urbanization. One of the salient driving factors for urban design and
planning embracing the wave of smartness lies in the immense opportunities being
created through the utilization of the innovative solutions and sophisticated meth-
ods increasingly enabled by big data and context-aware technologies that are being
designed and applied for supporting the goals of sustainable development. In all,
this book offers a novel, fresh, and all-encompassing approach to the exploration of
smart sustainable cities as an integrated and holistic urban development strategy. In
doing so, it combines academic, scientific, and practical relevance with urban,
technological, social, and environmental analysis, supported with critical and
reflective thinking.

Originality and Value

Up till now, no comprehensive book has, to the best of one’s knowledge, been
produced elsewhere—as to systematically exploring the field of smart sustainable
cities in terms of seamlessly amalgamating the design and planning principles of
sustainable urban forms with the novel applications of ICT of the new wave of
computing for urban sustainability, i.e. merging the physical and informational
landscapes of smart sustainable cities in ways that strategically assess, improve, and
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sustain their contribution to the goals of sustainable development. Nor has any book
approached the topic from the perspective of integrating data science, computer
science, complexity science, and the social sciences—more specifically, the
untapped potential of big data analytics and context-aware computing for over-
coming the imminent challenges of sustainability and urbanization in the context of
smart sustainable cities as complex systems. In this regard, this book combines big
data and context-aware technologies and their novel applications for the sheer
purpose of harnessing and leveraging the disruptive and synergetic effects of ICT
on modern cities in the needed transition towards, and the advancement of, sus-
tainable development. Especially, the effects of such technologies reinforce one
another as to their efforts for transforming the processes operating and organizing
urban life in a sustainable way by integrating data-centric and context-aware
solutions to enhance and integrate urban systems and to facilitate collaboration and
coordination among urban domains.

This seminal work provides the necessary material to inform relevant research
communities of the state-of-the-art research and the latest development in the area
of smart sustainable urban planning and development, as well as a valuable ref-
erence for scholars and practitioners who are seeking to contribute to, or already
working toward, the development, deployment, and implementation of smart sus-
tainable cities based on big data analytics and context-aware computing. In this
respect, the upshot of this book enables researchers to focus their work on the
identified challenges pertaining to and the existing gaps between smart cities and
sustainable cities as established urban development strategies. Practitioners can use
the outcome to identify common weaknesses and alternative solutions in sustain-
able urban planning and development initiatives and endeavors. While this book
can best be seen as being aimed at those with a background in both computation
and urban planning, it is primarily from a computation angle (it would be more
appropriate for giving computer scientists a vantage on planning than giving
planners a vantage on computation), yet with much valuable knowledge of rele-
vance to urban planners.

Furthermore, its strength lies primarily in the topicality of the issues it deals with
and the meaningfulness of the subjects it covers. Specifically, it covers topics of
immediate relevance and importance owing to their relation to the contemporaneous
phenomena of sustainable development, sustainability, urbanization, ICT, ubiqui-
tous computing, and data science, in addition to comprising many aspects of future
city life in terms of life quality, environmental quality, resource efficiency, mobility
and accessibility enhancement, and so on. These are associated with the ongoing
endeavors and initiatives for smartening up urban sustainability and integrating its
dimensions.
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Intended Readership

Smart Sustainable Cities of the Future is intended for several classes of readers,
namely students, researchers, academics, data scientists, computer scientists, tech-
nologists, ICT experts, urban planners, urbanists, engineers, architectural designers,
urban professionals, urban policy analysts and makers, and decision makers and
leaders, whether they are new or already working or involved in the area of smart
sustainable urban planning and development, as well as for all of those interested in
a wide-ranging overview of contemporary urban innovations in the field.
Specifically, I have written this book with two kinds of readers in mind. First, I am
writing to students taking graduate and postgraduate courses or pursuing Master’s
and Ph.D. programs in the areas of smart cities, sustainable cities, urban design and
planning, urban computing, urban informatics, urban science, urban sustainability,
sustainable urban management, and so forth. Those familiar with smart cities and
sustainable cities and the relationship between these two concepts or urban
development approaches will certainly get more out of this book, and find much
more that appeals to them in it than those without that grounding. However, those
with more limited knowledge are supported with detailed explanations of the rel-
evant conceptual, theoretical, discursive, and applied foundations with reference to
the field of smart sustainable urban planning and development. This is meant to
appease the uninitiated reader. Second, I anticipate that this book will be a useful
resource for all of those involved or with interest in smart sustainable urban
planning and development (scholars, scientists, practitioners, decision makers,
futurists, etc) that are looking for an accessible and essential reference as to the
interplay between the scientific and technological developments and the physical,
social, and environmental dimensions of smart sustainable cities. In all, people in
many academic disciplines and professional fields will find the wide-ranging
coverage of the diverse strands comprising, and the multiple perspectives associated
with, the flourishing field of smart sustainable cities to be of interest and value. My
hope is that this book will also be suited to people of other societies than tech-
nologically and ecologically advanced nations.

Perspectives and Prospects

This book benefits indirectly from the work of many people working within, and at
the intersection of, the fields of smart cities and sustainable cities. Thus, I am
indebted to other writings in the sense of inspiring me into a quest for the immense
opportunities created by endeavoring to integrate smart cities and sustainable cities
as urban development strategies to achieve the required level of sustainability under
what is labeled “smart sustainable cities of the future” in an increasingly comput-
erized and urbanized world. This has led me to espouse an intellectually distinctive
approach into writing this book so that it can offer a tremendous value with
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auspicious effects and be differentiated from other books on the topic on focus with
regard to their emphases and scopes of scholarship, as well as to their research
perspectives. This is manifested in identifying and leveraging the potential of
explicitly bringing together the smart city and sustainable city endeavors in a form
of a holistic urban development strategy, and in focusing on and amalgamating big
data analytics and context-aware computing specifically. While this book has an
ambitious goal, clearly it is not possible to deal with every aspect of smart sus-
tainable cities in a single book, nor can it cover all of the chosen topics in equal
depth. Nevertheless, it will be a great asset to relevant research and scientific
communities, as well as to those who are interested in the notion of smart sus-
tainable cities as a new techno-urban innovation or vision.

This book highlights the increasing urgency to link future discoveries in com-
puting and emerging developments in ICT with the agenda and goals of sustainable
development in the realm of smart sustainable cities, a promising urban develop-
ment approach that emphasizes decoupling urban well-being and health and the
quality of life of citizens from the energy use and concomitant environmental risks
associated with urban operations, functions, services, designs, and policies. Indeed,
current and future investments in ICT of the new wave of computing ought to be
justified by environmental concerns and socioeconomic needs, thereby enabling
livable and healthy human environments in conjunction with minimal demand on
resources and minimal environmental impacts—rather than by sheer technical
advancement and unjustified industrial competitiveness. What is mostly needed
nowadays are techno-urban innovations and visions that are not driven by distant
and overblown computing and ICT research agendas focused mainly on techno-
logical superiority motivated by short-term profits, narrow outlooks, and unsus-
tained disruptive effects—but rather driven by the pursuit of the persistent delivery
of robust solutions for promoting urban sustainability and stimulating research
opportunities within the field.

Furthermore, this book expects to elicit fertile insights and provide new per-
spectives in the event of amalgamating big data analytics and context-aware
computing as advanced forms of ICT in the context of urban sustainability. This is
meant to bring people from different academic disciplines and professional fields or
working on cross connections of computing, ICT, sustainability science, sustainable
development, and urban design and planning (including scholars, academics,
researchers, scientists, experts, planners, architects, engineers, administrators, and
policy makers) on a common platform to design, develop, disseminate, and con-
cretize new ideas and concepts to significantly improve the field of smart sustain-
able cities and to promote related programs and initiatives based on big data
analytics and context-aware computing.

Additionally, I consider that this book provides a form of grounding for further
discussions to debate over the point that ICT of the new wave of computing has
disruptive, substantive, and synergetic implications, in particular on forms of urban
functioning, management, and planning that are necessary for urban sustainability
practices in the future. This book also presents a basis for encouraging in-depth
research on smart sustainable cities, thorough qualitative analyses, and empirical
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studies focused on establishing, uncovering, and substantiating the assumptions
underlying the substance behind the smart wave of sustainable urban planning and
development initiatives and endeavors in an increasingly computerized and
urbanized world.

Finally, I believe that I have achieved an important goal with this book—by
creating a valuable and strategic resource for the research community and industry
involved in the domain of smart sustainable urban development. Especially, I
believe that there is an urgent need for a comprehensive book on smart sustainable
cities given that the field is remarkably heterogeneous with a large number and wide
variety of research questions and opportunities yet to explore. I will be pleased if
this book contributes to a better understanding of smart sustainable cities of the
future, and helps in stimulating their development and implementation. All in all, I
hope that this book will be enlightening, thought-provoking, and, more importantly,
making good reading for the target audience. And ultimately, the first edition will
be well received.

Trondheim, Norway Simon Elias Bibri
May 2017
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