Technology and Talent Strategies for
Sustainable Smart Cities - Digital
Futures



This page intentionally left blank



Editors

Dr Sumesh Singh Dadwal

Sr Lecturer in strategy, London South
Bank University, UK. Dadwals@lsbu.
ac.uk

Prof. Hamid Jahankhani
Professor and Programme leader,
Northumbria University, UK.
Hamid.jahankhani@north
umbria.ac.uk

Editorial Advisory Board

Dr Arshad Jamal
Northumbria University, UK.
arshad.Jamal@northumbria.ac.uk

Dr Anwar Haq
Northumbria University, UK.
anwar.haq@northumbria.ac.uk

Dr Gordon Bowen

Associate Professor in Management,
Anglia Ruskin University, UK.
Gordon.bowen@aru.ac.uk

Dr Imad Yasir Nawaz

Sr Lecturer in business, Associate Dean
of Business, Northumbria University,
UK. imad.nawaz@northumbria.ac.uk

Dr Bilan Sahidi
University of Sunderland in London,
UK. Sahidi.Bilan@sunderland.ac.uk

Dr Farooq Habib
Cranfield University, UK.
farooqhabib1969@gmail.com


mailto:Dadwals@lsbu.ac.uk
mailto:Dadwals@lsbu.ac.uk
mailto:Hamid.jahankhani@northumbria.ac.uk
mailto:Hamid.jahankhani@northumbria.ac.uk
mailto:Gordon.bowen@aru.ac.uk
mailto:imad.nawaz@northumbria.ac.uk
mailto:arshad.Jamal@northumbria.ac.uk
mailto:anwar.haq@northumbria.ac.uk
mailto:Sahidi.Bilan@sunderland.ac.uk
mailto:farooqhabib1969@gmail.com

This page intentionally left blank



Technology and Talent
Strategies for Sustainable
Smart Cities: Digital Futures

EDITED BY

SUMESH SINGH DADWAL
London South Bank University, UK

HAMID JAHANKHANI
Northumbria University, UK

GORDON BOWEN
Anglia Ruskin University, UK

AND

IMAD YASIR NAWAZ
Northumbria University, UK

emerald
r’ PUBLISHING

United Kingdom — North America — Japan — India — Malaysia — China



Emerald Publishing Limited
Emerald Publishing, Floor 5, Northspring, 21-23 Wellington Street, Leeds LS1 4DL

First edition 2023

Editorial matter and selection © 2023 Sumesh Singh Dadwal, Hamid Jahankhani, Gordon
Bowen and Imad Yasir Nawaz.

Individual chapters © 2023 The authors.

Published under exclusive licence by Emerald Publishing Limited.

Reprints and permissions service
Contact: www.copyright.com

No part of this book may be reproduced, stored in a retrieval system, transmitted in any form or
by any means electronic, mechanical, photocopying, recording or otherwise without either the
prior written permission of the publisher or a licence permitting restricted copying issued in the
UK by The Copyright Licensing Agency and in the USA by The Copyright Clearance Center.
Any opinions expressed in the chapters are those of the authors. Whilst Emerald makes every
effort to ensure the quality and accuracy of its content, Emerald makes no representation
implied or otherwise, as to the chapters’ suitability and application and disclaims any warranties,
express or implied, to their use.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-83753-023-6 (Print)

ISBN: 978-1-83753-022-9 (Online)
ISBN: 978-1-83753-024-3 (Epub)

Y

)
S

INVESTOR IN PEOPLE


https://www.copyright.com

Contents

List of Figures and Tables xi
List of Reviewers XVil
About the Editors Xix
About the Contributors XXi
Preface XXix
Acknowledgement XXXIx
Chapter 1 IoT (Internet of Things), Cloud Computing and the
Elementary Building Blocks of Smart Sustainable Cities 1
Sumesh Singh Dadwal

Chapter 2 Financing of Sustainable Smart Cities: Indian Experience 35
Anil Kumar Angrish

Chapter 3 The Role of Digital Agriculture in Transforming Rural

Areas Into Smart Villages 57
Mohammad Raziuddin Chowdhury, Md Sakib Ullah Sourav and

Rejwan Bin Sulaiman

Chapter 4 Rural Areas, Smart Villages and Digital Agriculture:

Case Study of Coimbatore’s SMART Water Management System 79
Archana Shankar and Rebecca Natrajan

Chapter 5 Role of the Governance and Good Governance to Build a
Smart Economic and Smart City — A Case Study of Bangladesh 103

Md Hussin Alam



viii Contents

Chapter 6 Towards Sustainable Smart Cities: Current Trends and
Development

Pawan Kumar, Bindu Aggarwal, Ranjeet Verma and Gursimranjit
Singh

Chapter 7 Smart City Digital Twins: Overview of Implementation
Challenges and Recommendations for Citizens Training

Judy Njuguna, Dilshad Sarwar, Ebenezer Laryea and Amin
Hosseinian-Far

Chapter 8 Decision-Making in Smart Cities: Blockchain
Technology

Gordon Bowen, Richard Bowen, Deidre Bowen, Atul Sethi and
Yaneal Patel

Chapter 9 Investigating the Influence of Blockchain in Building
Trust Network — Smart Transport Networks in a Smart City

Zhenyu Shan, Anwar ul Haq, Usman Javed Butt, Farooq Habib,
Arshad Jamal and Murtaza Farooq Khan

Chapter 10 Microgrid TestBed for Temporal Forecasting Patterns
of Failure for Smart Cities

Akram Qashou, Sufian Yousef, Amaechi Okoro and Firas Hazzaa

Chapter 11 CNN (Convolution Neural Network) Based Intelligent
Streetlight Management Using Smart CCTV Camera and Semantic
Segmentation

Md Sakib Ullah Sourav, Huidong Wang, Mohammad Raziuddin
Chowdhury and Rejwan Bin Sulaiman

Chapter 12  Security Challenges of Digital Transformation in Smart
Cities: Case of Banking Sector
Ali Katouzian Bolourforoush and Hamid Jahankhani

Chapter 13 Employing AI and ML for Data Analytics on Key
Indicators: Enhancing Smart City Urban Services and
Dashboard-Driven Leadership and Decision-Making

Md Aminul Islam and Md Abu Sufian

117

135

151

171

189

229

247

275



Contents ix

Chapter 14 The Role of Psychometric Tests and Behavioural

Profiling in Civil Service Exams in Developing Countries for Smart
Societies 327
Imad Yasir Nawaz

Index 347



This page intentionally left blank



List of Figures and Tables

Chapter 2
Fig. 2.1.
Fig. 2.2.

Chapter 3
Fig. 3.1.

Chapter 5
Fig. 5.1.
Fig. 5.2.

Chapter 6
Fig. 6.1.

Chapter 7
Fig. 7.1.

Chapter 9
Fig. 9.1.

Chapter 10
Fig. 10.1.

Ilustrative List of Smart Solutions.

Strategic Components of Area-based Development
Under Smart City Mission in India.

Methodology of Our Proposed Smart Village With
Digital Agriculture Applications in Four Areas.

Smart City Model.
Governance at the National Level.

Proposed Conceptual Model for Sustainable Smart
Cities.

Internal and External Stakeholders of Smart City
Projects.

Summary of the Systematic Literature Review
Process.

A Solar Cell Is a Current Source Connected in
Parallel With a Diode.

37

53

65

105
107

124

142

174

198



xii

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Chapter 11
Fig.

Fig.

Fig.
Fig.
Fig.

List of Figures and Tables

10.2.
10.3.

10.4.
10.5.
10.6.
10.7.

10.8.

10.9.

10.10.

10.11.

10.12.
10.13.

10.14.
10.15.
10.16.
10.17.

11.1.

11.2.

11.3.
11.4.
11.5.

Methodology Block Diagram.

GRU (Gated Recurrent Unit) and LSTM
(Long Short Term Memory) Structurer.

The Alpha Angle of the Sun Position.
Five Minutes Step for Only One Day.
Thoe Hourly Extraterrestrial Solar Radiations.

Solar Radiations for One Day and Defuse Solar
Radiations.

Global Solar Radiations and Defuse
Solar Radiations.

5 minutes Step Solar Radiation.

The Sun Position Alpha Angle and Theta
Angle and Sun Position With General Power.

The Sample Traffic From the Generated Big Data
Signal.

Pattern Clustering With K-Mean.

The Input Training and Target Training
Input Testing and Targeted Testing for the
Prediction Process (LSTM).

Prediction (LSTM Model and Parameters).
Prediction (GRU Model and Parameters).
Qs Values Using GRU.

Qs Values Using LSTM.

Proposed Framework Overview (a) and
Step-by-Step Working Principle (b) of Automatic
Streetlight Controlling Using Semantic
Segmentation.

Sample Image and Its Corresponding Masked
Image From CamVid Dataset.

Mean-IoU Score of Proposed Models.

Model Loss Over 20 Epochs.

Three Test Images and Their Corresponding

Original Mask and Predicted Mask Images
are Shown in (a), (b) and (c).

209

210
211
211
212

213

214
215

216

217
218

219
220
221
223
223

234

236
239
239

240



Chapter 13

Fig

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

. 13.1.

13.2.
13.3.
13.4.
13.5.
13.6.
13.7.

13.8.

13.9.

13.10.
13.11.
13.12.
13.13.
13.14.
13.15.
13.16.

13.17.
13.18.
13.19.
13.20.
13.21.
13.22.
13.23.
13.24.
13.25.
13.26.

List of Figures and Tables

The Smart City Dashboard of Lyon, Munich, and
Vienna.

Fourth Industrial Revolution.
Digital Fabrication Technologies.
Smart Dashboard of Vienna City.
Primary Platform.

Example of City Revenue Data.

Employment/Workforce Data Example for
California (In-Flow and Outflow Commute Data,
for Example).

Example of How Many Buildings Reported
Their Benchmarking Data Each Year for a
Particular City in a City Dashboard
(ArcGIS Dashboards, 2022).

Sustainability Dimensions Framework by Bibri.
Programme for Importing the Packages.
Loading Data Set.

Importing Request.

Database Access.

Information the Dataset.

Importing Using Panda.

Data Visualization and Analysis (Based on Dataset
Types) And Exploratory Analysis.

The Use of Solar Panels by The Government.
Normality Using Histogram.

Data Pre-processing Method (Mallick, S. (2022)).
Dealing with Missing Values Field.

Split the values into x and y.

Standardize Features.

Mathmetical Notation of Logistic Regression.
Data Modelling Stage.

Logistics Regression.

Support Vector Machine Model Result by
Performance Metrics.

xiii

276
278
279
281
283
287

289

290
292
293
294
294
295
295
295

296
297
299
300
300
301
302
303
307
308

310



Xiv

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

List of Figures and Tables

13.27.

13.28.

13.29.
13.30.
13.31.
13.32.

13.33.
13.34.
13.35.
13.36.

13.37.
13.38.

Chapter 1
Table 1.1.

Table 1.2.

Table 1.3.
Table 1.4.

Chapter 2
Table 2.1.

Table 2.2.

Table 2.3.
Table 2.4.

Decision Tree Model Result by Performance
Metrics.

Bernoulli Naive Bayes Model Result by
Performance Metrics.

Model Evaluation.
Accuracy Comparison.
Artificial Neural Network (ANN).

ANN confusion metrics accuracy result and ROC
/AUC curve.

Correlation Analysis by Heatmap.
Average of Key Factors by Governance.
Time Series Graph.

Relationship Between Unemployment and
Number of Solar Panels Used.

Unemployment Rate Trends Over Years.
Average Right Energy Over Years.

Concept and Subsystems and Domains of a
Smart City.

Important Domains of Sustainable Smart Cities
in Hierarchical Order.

ICT/10T Elements of Smart City Design.

Hierarchy of Levels/Layers of a Cloud
Infrastructure for Smart Cities.

Current Status of Projects and Amount Involved
Under Smart Cities Mission in India as on
10 January 2023.

Funding Pattern Envisaged for Smart Cities
Mission in 2015.

Sources of Finance for Smart City Mission in India.

Average Coupon Rate and Maturity Pattern of
Municipal Bonds.

311

312
313
314
315

315
316
317
318

319
320
321

25

27

38

39
39

43



Table 2.5.
Table 2.6.

Chapter 5
Table 5.1.

Table 5.2.

Chapter 7
Table 7.1.

Table 7.2.

Chapter 9
Table 9.1.

Chapter 10

Table 10.1.
Table 10.2.

Table 10.3.
Table 10.4.

Table 10.5.

List of Figures and Tables

Shortfall in the State Funds to Smart City Mission.
Rich ULBs.

Definitions of Governance and Good Governance
by World Bank.

Compared Governance and Good Governance.

Smart City Development Challenges From Strategy,
Collaboration, and Technological Infrastructure
Perspectives.

A Summary List of Digital Twin Challenges From
a More Technical Perspective.

Definitions of Key Terms.

Nomenclature.

While the Definitions of the Used Notations and
Their Ranges, Are Illustrated in the Below Table.
LSTM and GRU Final Comparative Results.
Maximum Efficiency for GRU and LSTM
Algorithms.

Exact Optimal Values for the Future Predicted
of the P, QOs, and Efficiency for Using LSTM,
GRU Algorithms.

Xy

45
50

110
111

144

145

174

206

207
222

224

224



This page intentionally left blank



List of Reviewers

Dr Anil Angrish
Dr Aliar Hossain

Dr Pawan Kumar
Dr Vipin Nadda

Dr Carolina
Redolfi

Dr Muhammad
Saad Khan

Dr Janakan
Sothinathan

National Institute of Pharmaceutical Education and
Research, India. anil_angrish@yahoo.co.in

Northumbria University, UK. aliar.hossain@
northumbria.ac.uk

LPU, India. thegreatpk@gmail.com

University of Sunderland, UK. vipin.nadda@
sunderland.ac.uk

Northumbria University, UK. carolina.redolfi@
northumbria.ac.uk

Northumbria University, UK. m.s.m.khan@
northumbria.ac.uk

Northumbria University, UK. j.sothinathan@
northumbria.ac.uk


mailto:anil_angrish@yahoo.co.in
mailto:aliar.hossain@northumbria.ac.uk
mailto:aliar.hossain@northumbria.ac.uk
mailto:thegreatpk@gmail.com
mailto:vipin.nadda@sunderland.ac.uk
mailto:vipin.nadda@sunderland.ac.uk
mailto:carolina.redolfi@northumbria.ac.uk
mailto:carolina.redolfi@northumbria.ac.uk
mailto:m.s.m.khan@northumbria.ac.uk
mailto:m.s.m.khan@northumbria.ac.uk
mailto:j.sothinathan@northumbria.ac.uk
mailto:j.sothinathan@northumbria.ac.uk

This page intentionally left blank



About the Editors

Dr Sumesh Dadwal has 23 years of experience in teaching, academic research,
eLearning and educational quality management, associated with various UK
universities. Currently, he is working as a Senior Lecturer in Strategy with
London South Bank University, UK. Previously Dr Dadwal has worked at
number of British Universities such as the Northumbria University, University of
Glyndwr, UWL, Birkbeck College, University of London, University of Ply-
mouth, University of Falmouth, Ulster University, the University of Roe-
hampton and Bucks New University, UK. He has previously worked as a project
engineer in construction projects and quality analyst in the Supply chain. He has
also been associated with QAA, UK, the higher education quality assurance
agency of the United Kingdom. Sumesh specialises in international strategies,
technological strategy and business models, innovation and technology in mar-
keting, digital marketing, entrepreneurship and business in Emerging markets. He
is an active researcher undertaking analysis in the service sector, promotional
strategies in emerging markets, augmented reality marketing and consumer
behaviour and utilising various qualitative and quantitative techniques. He has
authored various research papers, recently edited two books, authored many
book chapters in other edited books and has led research activities at various
levels. His recent publications include many book chapters and journal articles,
and he has edited several research books.

Professor Hamid Jahankhani gained his PhD from Queen Mary College, Uni-
versity of London. In 1999 he moved to the University of East London (UEL) to
become the first Professor of Information Security and Cyber Criminology at the
university in 2010. Hamid’s principal research area for several years has been in
the field of cyber security, information security and digital forensics. In partner-
ship with the key industrial sectors, he has examined and established several
innovative research projects that are of direct relevance to the needs of the UK
and European information security, digital forensics industries, Critical National
Infrastructure and law enforcement agencies. Professor Jahankhani is the
Editor-in-Chief of the International Journal of Electronic Security and Digital
Forensics, www.inderscience.com/ijesdf and International Journal of Electronic
Democracy, www.inderscience.com/ijed, both published by Inderscience and
General Chair of the annual International Conference on Global Security, Safety
and Sustainability (ICGS3). Hamid has edited and contributed to over 15 books
and has over 150 conference and journal publications together with Various BBC


http://www.inderscience.com/ijesdf
http://www.inderscience.com/ijed

xx  About the Editors

radio interviews. Hamid has supervised the completion of 13 PhD and profes-
sional doctorate students and overseen 67 PhD students progressing. In summer
2017, Hamid was trained as the GCHQ ‘cyber is’ to train the next generation of
cyber security experts through GCHQ CyberFirst initiative.

Gordon Bowen has a Doctorate in Business (University of Hull) and is a Char-
tered Marketer from the Chartered Institute of Marketing (UK). He is an
Associate Professor in Management at Anglia Ruskin University and works as an
Associate Lecturer at various universities and higher education institutions,
including Warwick University, University of Gloucestershire, Northumbria
University, Cumbria University, Regent’s University London, Ulster University,
University of Hertfordshire, University of Wales Trinity St. David and Grenoble
Graduate Business School. His research interests are strategy, marketing, digital
marketing and SMEs (Small Medium Enterprises), and he supervise PhD and
DBA students in these areas. Gordon has many completions at PhD and DBA.
Gordon has reviewed articles for journals and conferences including MDPI
Sustainability, European Academy of Management Conference and International
Journal of Technology Management. He has published edited books on social
media and Cybersecurity and Al (Artificial Intelligence), which are recognised
internationally. Educational consultancy is another area of expertise and he
works with national and international organisations to develop degree pro-
grammes and partnerships. The other aspect of academic work that Gordon is
involved in is external examiner (national and international) for doctoral theses.
Gordon has held senior positions in the telecommunications industry, including
strategy development, business development, technical training and director of
sales training. He has also advised SMEs on business matters.

Imad Nawaz is the programme leader for MSc Business with course offered with
seven specialist pathways including International Management, Marketing Man-
agement, Human Resource Management, Financial Management and Entrepre-
neurship. He is an experienced Lecturer and management professional who has
taught students from diverse social and cultural backgrounds both at undergrad-
uate and postgraduate levels. Imad has worked in various academic, commercial
and non-profit organisations in the United Kingdom and abroad. He is a Human
Resource Management Practitioner and holds qualifications in the same area. Imad
is also a Graduate Member and Associate Member of the Chartered Institute of
Personnel Development (CIPD) and associated with many other professional
associations and networks in the United Kingdom and abroad. He also delivered
various corporate trainings and undertook consultancies in the area of business,
management and education in the United Kingdom and Middle Eastern region
particularly Qatar and the United Arab Emirates. His interactive teaching style and
being an expert in psychometric assessments assist him in understanding students’
learning styles and adopting an approach which is comprehensible and relatable by
all the students. Imad is also a reviewer for research papers and Journals. Being a
practitioner and research active helps Imad to incorporate research and organisa-
tional practices in his teachings which not only helps students to stay informed but
makes their learning an exciting experience.



About the Contributors

Dr Bindu Aggarwal, is currently an Associate Professor of Marketing in the
University School of Business at Chandigarh University, Gharaun, Mohali,
Punjab, India. She has teaching experience of 18 years. She completed her PhD in
marketing from the Lovely Professional University, Punjab, India, in the year
2021. Her areas of interest include marketing, human resource management,
current issues in management and psychology. She is a dedicated researcher and
has presented more than 35 research papers related to marketing, human resource
management and psychology at conferences/seminars held at national and
international levels. She has also published papers in various reputed national and
international journals.

Md Hussin Alam, is an academician, researcher and entrepreneur. He has
completed his MSc in International Business from Canterbury Christ Church
University, Canterbury, Kent, UK. He was awarded two times the best students
rector scholarship from the university of Wroclaw, 2019-2020 and 2020-2021. He
was PhD student in political science at the Institute of Political Science, Uni-
versity of Wroclaw, Poland. He has presented research papers at over 30 inter-
national conferences. Hussin Alam received the young star entrepreneur award
from Television reporters’ unity of Bangladesh (Europe) in 2023. He received this
for unexceptional contribution education sector in Bangladesh and Poland. He is
the only Bangladeshi who founded the British Graduate college in Wroclaw,
Poland.

Dr Anil Kumar Angrish, is an Associate Professor (Finance and Accounting) in
the Department of Pharmaceutical Management, NIPER SAS Nagar (Mohali).
He has teaching and research experience of more than 20 years. He has authored/
co-authored 85 publications in reputable journals, newspapers, magazines and
books. He has conducted studies for organisations like the WTO Cell, Union
Ministry of Health and Family Welfare, Government of India, the Competition
Commission of India (CCI), and the Department of Pharmaceuticals. In the last
20 years, he has served as a member of more than 70 institutional and outside
Committees such as the Investment Committee, Patent Licencing Committee,
IPR Committee and Agreement Handling Committee, to name a few. As
organiser/co-organiser, he has coordinated about 10 seminars/conferences/
symposiums/workshops. He has been invited as a speaker by more than 100
institutions/organisations. He has guided more than 150 MBA/MBA (Pharm.)
students for their major research projects.



xxii  About the Contributors

Mr Ali Katouzian Bolourforoush, has an excess of 10 years of experience in
technical support and customer success management. As part of his effort to have
manifested a solid foundation and understanding of cyber security that was
directly related to the sector he was employed at, he embarked on Northumbria’s
part time master’s programme. That then paved the way for him to exceed and be
promoted at work. He is currently working as an account Manager dealing with
large international enterprises.

Richard Bowen, has worked at some of the largest and fastest growing technology
companies and startups, including Amazon, Microsoft, Facebook and Instacart.
He now plies his trade at Chime after working at Robomart, a Silicon Valley
startup, as Interim Chief Operating Officer and now Board Member. Rich is also
an early-stage startup advisor and mentor, investor, board member, research
author and visiting Lecturer, with over 15 years of industry diverse operations
experience, with a balance of business experience and academia. Rich holds a first
class, with honours BA in Business and Management and is a doctoral candidate.
Rich was recently nominated to attend Stanford University Executive Education
Programme, focused on the Emergence of Chief Operating Officers.

Deidre Bowen, holds a master’s in applied management (Henley Business School)
with distinction, is a qualified solicitor and completed her degree at Oxford
University. She is currently the Director of Delivery at Mental Health, UK,
responsible for leading and developing all UK-wide programmes. Her research
interests are strategy, organisational culture, SMEs sustainability and leadership.
More recently, Deidre has explored the impact of the pandemic on the mental
health of both young people and adults. Deidre plays an active role in promoting
women and leadership in business and she was a key-note speaker at an event held
at Sheffield University.

Mr Usman Javed Butt, has extensive industry and academic experience. He
worked in the industry as a Network Engineer and Systems Administrator and
has hands on experience of managing and configuring Windows/Unix servers and
Cisco devices. He is a Certified Ethical Hacker (CEH), Certified Information
Security Management (CISMP) awarded by British Computer Society (BCS),
trained on Certified Information Systems Security Professional (CISSP) both
GCHAQ certified courses and also trained on CompTIA Security+. He is currently
managing the portfolio of MSc. Cyber Security technologies and Web and Mobile
programmes and involve in delivering Network Security, Ethical Hacking and
Web Application Security modules. He also holds a Fellowship from the Higher
Education Academy (FHEA) and is currently doing a PhD in Cyber Security. He
is also research active and has an interest in penetration testing, Ransomware and
BlockChain technologies.

Mohammad Raziuddin Chowdhury, completed his master’s in data science from
Jahangirnagar University, Bangladesh, in 2022. His bachelor’s degree was in
Electrical and Electronics Engineering from American International University,
Bangladesh. He has worked in multiple electronics manufacturing units. He is an



About the Contributors — xxiii

aspiring researcher hoping to make his mark in Artificial Intelligence (AI) and
Machine Learning research.

Dr Farooq Habib, currently teaches Strategic Procurement, Industrial Negotiation
and Commercial Contract Management, Inventory and Operations Management,
Lean Six Sigma and Supply Network Resilience at Cranfield University (UK and
Oman Campus). Farooq holds or has held Visiting Faculty positions at business
schools in Birkbeck College, University of London (UK), University of Buck-
ingham (UK) and University of Bedfordshire (UK and Vietnam Campus). Prior
to these roles, he held senior management positions for more than 15 years in
export-oriented organisations operating globally within the textiles, food and
beverage sectors. Farooq has co-authored various academic papers, book chap-
ters and project reports. He regularly engages in high-quality research, evidenced
by publications in leading academic and practitioner journals and conferences in
the arena of logistics, procurement and supply chain management. Farooq is a
member of review boards of leading academic journals.

Dr Firas Hazzaa, received his PhD in Cyber security from Anglia Ruskin uni-
versity in Cambridge/United Kingdom in 2019. He works as a Lecturer in the
ministry of the higher education in Iraq. He is associated fellow of the UK higher
education Academy. His research interest includes IoT security and cryptog-
raphy. He has published many papers in this field and collaborates with different
researchers and industry in cyber security to develop new ideas and research. He is
an expert, consultant and researcher in areas of cyber Security, cryptography,
power management, wireless networks, etc.

Professor Amin Hosseinian-Far, is a Professor of Systems Thinking in the
Department of Business Systems and Operations at the University of North-
ampton. He is Chair of the research Centre for Sustainable Business Practices
(CSBP) at the University. His research interests are at the intersections of systems
thinking (mainly hard systems thinking), information systems, analytics and
modelling, with applications in various fields. Over the years, Amin has
contributed to more than 100 peer-reviewed publications.

Md Aminul Islam, Data Science, University of Gloucestershire, talukder.rana.13@
gmail.com. Md Aminul Islam, an engineer, teacher and researcher, studied several
domains, including business, social science, education and computer science holds BSc
and MSc in Computer Science and is currently doing research in AI. Aminul has
certification in education and training, networking, blockchain and cloud and wrote
eight books for college students in Bangla. He won a few gold awards in leadership,
research and extracurricular activities. He has a membership of IEEE, the British
Computer Society, the Royal Statistical Society and STEMResearchAl. As a
philanthropist through charities like Rotary International holding leadership positions
from club president, DRR and MDIO Secretary is continuing to contribute to the
development of the community. His focus of research is AI, ML and Edtech.
Currently, he is going through Deep Learning Projects at University of Gloucester-
shire, UK.



xxiv  About the Contributors

Dr Arshad Jamal, is a Dean QAHE at Northumbria University London. He holds
a PhD Degree in Information Systems and Computing from Brunel University,
UK. He received his MSc Degree in Interactive Systems Engineering from Royal
Institute of Technology, Sweden; MSc Degree in Software Engineering from the
National University of Sciences and Technology, Pakistan; an MA Economics
from the University of the Punjab, Pakistan; and a Postgraduate Certificate in
Professional Studies in Education from Kingston University, UK. His research
articles have been published in various peer-reviewed journals including the
Journal of Knowledge Management. His research interests include knowledge
management, social media, social media marketing, digital marketing, informa-
tion privacy and human-computer interaction. He has reviewed papers in jour-
nals, namely, IJIM and JEIM and conferences including ICIS 2011, AMCIS
2009-2010, EMCIS 2012 and ECIS 2012.

Mr Murtaza Farooq Khan, is an aspiring barrister, with a particular interest in
company, revenue and IT law. He holds an LLB Single Honours from SOAS
University of London and is presently taking the Bar Professional Training
Course at the University of Law, London. In pursuit of his career at the Bar,
Murtaza holds two major scholarships, from the Middle Temple and the Uni-
versity of Law. He is also involved in blockchain technology — having produced a
White Paper, a self-balancing index and a variety of research reports for orga-
nisations involved in the private sector.

Dr Pawan Kumar, is a Doctor of Philosophy from Punjabi University, Patiala,
with specialisation in the field of Marketing and currently working as a Professor
in Mittal School of Business, Lovely Professional University, Phagwara, Punjab.
He has 16 years of experience in business academic research. His areas of interest
in research include sustainability, entrepreneurship, e-commerce, consumer
behaviour, marketing research, etc. He has more than 40 publications in the
reputed Journals particularly in Q1 and Q2 Journals to his credit in various
research papers in Scopus indexed journals namely: The TQM (Total Quality
Management) Journal from Emerald, Visions: Journal of Business Perspectives
from Sage, International Journal of Business and Globalisation, International
Journal of Business Information Systems from Inderscience and other national/
international journals of repute.

Dr Ebenezer Laryea, Ebenezer is an Associate Professor in International Sus-
tainable Development Law at the University of Northampton and Director of the
Systems, Analytics and Business Intelligence research group. Ebenezer’s research
activities focus primarily on how stakeholders can be supported, using a systems
theoretical approach, to pivot towards more sustainable commercial practices
which do not impact the environment negatively and protect human rights.

Dr Rebecca Natrajan, is a passionate Lecturer, researcher and a personal
branding facilitator. Currently she is working as a Programme Leader at
Northumbria University London campus for MSC business with students in the
Faculty of Business and Law. Various roles played by her include SFHEA (Senior
Fellow of the Higher Education Academy) mentor, Dissertation supervisor and



About the Contributors  xxv

Senior Lecturer. Her success stories include facilitating the first QAHE’s student
magazine, which was highly appreciated by the students. She also created the
Global business club and Personal branding club out of which seven students
started their business successfully. Rebecca enjoys people building and commu-
nity engagement activities and she was invited by British High commissioner for
Mauritius in the year 2019 where she delivered Master class to all business del-
egates in the Blockchain Fintech conference. Her interests are Blockchain, six
sigma, marketing, women and social entrepreneurship, learning and teaching.

Judy Njuguna is an emerging researcher whose work focuses on emerging tech-
nologies and their security considerations. With a master’s degree in Business
Analytics and a background in Accounting, Judy brings a fresh perspective to the
Information Technology field that makes her contribution a promising addition.

Mr Amaechi Okoro, He is currently an Associate Lecturer at Anglia Ruskin
University, Chelmsford, UK, as he was contracted to teach Microelectronics and
Robotics. He was the Innovation leader at the SHELL-ECO MARATHON
competition held in South Africa 2018, sponsored by SHELL, where each
participating schools are to design and produce an energy-efficient prototype
vehicle that can run miles with minimum amount of fuel. He was the Technical
Director at the Nigerian Institute of Electrical and Electronics Engineer (NIEEE),
Federal University of Petroleum Resources chapter 2018 teaching fellow students
how to bridge the gap between theory and practical with basic electronics and
how to build circuits. His work history and passion for innovation make him
more efficient and enhanced in achieving and setting high standards in the field of
the electronics industry as evidenced by his awards as the most innovative student
of the year during his undergraduate study in 2018.

Yaneal Patel, has Master of Science (MSc) Accounting and Finance from Uni-
versity of Roehampton. He is a Senior Lecturer and Associate Dean with QAHE
(affiliated to Middlesex university, UK). He has wide experience in teaching,
industry and research.

Dr Akram Qashou, gained his PhD in Electrical and Electronic Engineering from
Anglia Ruskin University. His technical skills in electrical products are related to
power generation, power distribution and power back up. Akram’s Knowledge is
in electrical power system analysis, preparation of single line diagram, short
circuit calculation/fault, system stability, motor starting and voltage drop calcu-
lations, extending the electricity all house using the method pipe, and extending
basic the electric is panels and risers, fire system, medium voltage substation,
extending the condition electric, extending the electric ground and surfaces that
connect from the panel electric.

Dr Dilshad Sarwar is an Associate Professor and Head of Business Systems and
Operations in the Faculty of Business and Law at the University of Northampton.
She is also actively involved in the research Centre for Sustainable Business
Practice (CSBP) at the University.



xxvi  About the Contributors

Mr Atul Sethi, has extensive experience in business and academia, with a total of
28 years in business and lecturing in education. His qualifications include BA
Hons (Business Studies, Sussex University), MCIP (Masters in Chartered Institute
of Personnel and Development, Sussex University), PGCE (Postgraduate Cer-
tificate in Education, Greenwich University), MA (Marketing, London Metro-
politan University). Atul is a visiting Lecturer for Strategy, Marketing and
Business Research. His portfolio of clients includes Thames Valley University,
Surrey University, Sussex University, London Metropolitan University, Ulster
University (London Campus) and Roehampton University Business School.

Zhenyu Shan, is undertaking is master’s degree from Cranfield University, UK.
He is an expert in technology and international supply chain management.

Dr Archana Shankar, completed doctorate in the area of Organisational Behav-
iour from Faculty of Management Studies (FMS), University of Delhi, New
Delhi, India, 2015. She also holds a BE Computer Science Engineering (2006,
Anna University, Chennai, India) and an MBA in Human Resource and Systems
(2008, Anna University, Chennai, India). She has been awarded FHEA (Fellow
Higher Education Academy, UK), April 2021, and CIPD Level 5 in Learning and
Development, January 2021. She has over 13 years of teaching and research
experience, with books and articles in leading publications. Her areas of interests
include leadership, organisational culture, quality management, organisational
development and change management. Her vast academic experience includes
roles such as Teaching, Dissertation supervision, HEA (Higher Education
Academy) mentoring, HEA Reviewer, Head of Student Placement and Entre-
preneurship Development Cell and Faculty Editor for Newsletter and Magazine.
She presently works with QAHE — Northumbria University, London Campus,
London, UK, as a Programme Leader, International Project Management (FT)
teaching postgraduate students. She has also held an additional responsibility as
Student Retention and Engagement Coach for the Campus.

Dr Gursimranjit Singh, is working as an Assistant Professor in the Department of
Humanities and Management at Dr B.R. Ambedkar National Institute of
Technology Jalandhar, Punjab, India. He received his Doctoral in Management
from the I.K. Gujral Punjab Technical University, Kapurthala, Jalandhar, India.
His area of research includes green marketing, sustainability, brand management,
technology models, entrepreneurship and contemporary issues in marketing. He
has published several research articles in International Journals of repute. He is an
avid researcher and has also published several book chapters published with 1GI
Global and Taylor and Francis. Further, he has presented research papers at
various international conferences.

Md Sakib Ullah Sourav, is currently pursuing his master’s degree in management
science and engineering at Shandong University of Finance and Economics,
Jinan, Shandong, China, and has received his bachelor’s degree in Electrical and
Electronic Engineering from East West University Bangladesh in 2018. Previously
he worked as a Foreign Faculty at Delhi Public School, Sonepat, India, under
UN fellowship. He has been engaged in academic research since 2017 and is



About the Contributors  xxvii

mostly interested in image processing, machine learning, computational intelli-
gence, engineering design and others. Mr Sourav is the founder of a non-profit
educational research organisation called STEM in Bangla. He will be starting his
PhD in Concordia University Montreal Canada from September 2023.

Md Abu Sufian, University of Leicester, UK. Email: masl24@student.le.ac.uk,
abusufian.tex.cu@gmail.com. As a skilled Data Analyst and Business Analyst,
Sufian has a comprehensive understanding of the factors that drive business
decisions, such as market trends, competition and regulatory requirements having
experience providing high-level insights from data to influence and support key
decision-making strategies, including identifying both functional and non-func-
tional requirements for projects. His expertise in descriptive-analytical and sta-
tistical data analysis allows him to work under pressure and deliver results within
tight deadlines. Also, universities’ different data analytics projects and HSBC
project work define his project management as well as data management skills.

Rejwan Bin Sulaiman, is a highly accomplished individual who is currently pur-
suing his PhD degree in Computer Science from the University of Bedfordshire,
located in the United Kingdom. Prior to this, he earned an MSc in Computer
Science from the same institution in 2019, after completing his BSc from Wrex-
ham Glyndwr University in 2018. In addition to his academic qualifications, he
holds several professional certifications, including C|EH, CCNA and AWS,
which testify to his deep knowledge and expertise in the field. Rejwan’s research
interests primarily focus on the cutting-edge fields of Cyber security, Artificial
Intelligence and Machine Learning, where he has made significant contributions.
His innovative work has been presented in various conferences and journals, and
he regularly participates in scientific meetups to share his insights and learn from
others in his field. Recently, Rejwan has been working as a Lecturer at North-
umbria University. He is also leading a dynamic research group at STEMRe-
search.ai, where he continues to drive innovation and advance the boundaries of
knowledge in his field.

Dr Anwar Ul Haq, is a Senior Lecturer in QA Higher Education working in
partnership with Northumbria University London Campus. He has extensive
expertise and more than 20 years of experience in academia and industry and has
worked with organisations like Accenture and Vodafone as part of an integration
team developing large-scale corporate systems. He has a research interest in the
infusion of technology in education, business and strategy domains and has a
number of publications in these areas.

Dr Ranjeet Verma, is a Doctor of Philosophy from National Institute of Tech-
nology, Kurukshetra with specialisation in the field of Marketing and General
Management at the Postgraduate level and graduated from Kurukshetra Uni-
versity, Kurukshetra, and currently working as a Professor in University school of
Business, Chandigarh University, Mohali, Punjab. Dr Ranjeet has more than 20
years of teaching and administrative experience, published more than 20 research
papers in National and International journals of repute (Scopus Indexed),
Authored seven Books titled Brand Management, Fundamentals of



xxviii  About the Contributors

Management, Basics of Economics and Management, Micro Business Environ-
ment, Macro Business Environment, Business Environment and Production and
Operations Management and presented papers in more than 20 national and
international conferences.

Huidong Wang, is currently serving as an Associate Professor at School of
Management Science and Engineering at Shandong University of Finance and
Economics, Jinan, Shandong, China. He received his PhD from Chinese Acad-
emy of Sciences in 2010. His research focuses are in the areas of decision-making,
computational intelligence, machine learning, etc.

Dr Sufian Yousef, won the Royal Academy of Engineering award to be seconded
to GEC Marconi for one year during 1999. His main theme of expertise is elec-
tronic design of telecommunication networks in wireless status. His research
interest focused on electronic systems design and mobile communications at
different generations through considering QoS, security, physical layer measure-
ments of fading, modulation techniques, noise cancellation, coding theory, Ad
Hoc mobile networks, fourth generation mobile network issues and all electronic
engineering related designs including TETRA systems design and RF MEMs
design. Sufian was also involved in a number of consultancy and supervision
contracts in the United Kingdom where he designed full electronic controller for
Glazing Vision in Brandon, designed wireless electronic system for domestic
security, designed wireless communication system for emergency rescue to
Sedgewall Ltd. Currently he is involved in designing sensors and mobile multi-
protocol switches using RF MEMs. He is a leader of a consortium for bidding
regularly on FP6, FP7 and 14-20 EU (European Union) Horizon. Sufian has also
supervised 12 PhD students for completion.



Preface

Information and communication technology and social media are creating
awareness and new stories about the role of technologies in creating sustainable
cities, energy-efficient cities, smart cities, smart communities, green rooms and so
on. Is there is any real potential, or it is a conflict of interest — ‘technology claims
that technology is the best solution for you’.

Currently, half of the world’s population lives in cities, and this number is
going to cross 70% by the year 2050. Rapid urbanisation is creating problems of
optimal capacity, energy consumption, social inequality, traffic congestion, water
contamination, education and health-related issues, pollution and suitable
development (International Telecommunication Union (ITU), 2021).

Governments, communities and planners are considering the use of ICT
(Information and Communication Technology), renewable energies and a host of
other technologies to build sustainable and smart cities for their citizens. Sus-
tainable smart cities intend to improve the efficiency of operations in the cities,
green energy, water supply, sanitation and waste management, inclusive housing,
healthcare and education, optimise the flow of air, water, people and traffic,
improve quality of life, efficiency policing, innovations and the overall attempt to
meet economic, social, environmental and cultural needs of the present as well as
that of the future. The use of technologies can accelerate the efficient achievement
of UN specified 17 Sustainable Development Goals (SDGs) goals. However, are
our cities ready for this as per capacity, needs, sustainability and smartness is
concerned?

A sustainable smart city is an innovative city that uses Information and
Communication Technologies (ICTs) and other technological means to improve
the quality of life, the efficiency of urban operations and services and competi-
tiveness, while also meeting the economic, social, environmental and cultural
needs of current and future generations (UNECE and ITU, 2021). A sustainable
Smart city is ‘more sustainable, efficient, inclusive, pleasant, with better livability,
workability inclusiveness, sustainability, responsive and continuously improves
the quality of life’ (Hamza, 2021) (Woetzel, 2021) (Woetzel, 2021) (Amazon Web
Services, 2018).

A smart city has three layers; technology enables Internet of Things (IOTs),
smart applications of data analytics for better decision-making and behaviour
change to continuously enhance the quality of life (Woetzel, 2021). The quality of
life has many dimensions such as safety, time and convenience, health,
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environmental quality, social connectedness and civic participation, jobs, and the
cost of living and so on.

Are the technologies themselves enough to create real differences in countries,
cities and communities as per MDGs and create a healthier planet, or do we need
some complementary actions such as the role of awareness and actions of
stakeholders, leaders, governments and communities? Do people bother about
MDG and the triple bottom line — people, planet and profits? What kind of cities
does people need and would love to have in the future? What about the agenda of
sustainable and smart cities? How can we inspire actions?

It has been widely argued that the application of the technology will save
energy, cloud technologies can save forests, Blockchain can bring ethics and
authenticity saving millions from frauds and so on; however, what about the use
of energy itself in the running of the technologies?

Audience

This book will aid in the knowledge of policymakers, governments, researchers,
entrepreneurs and practitioners, to design, develop and implement technology to
create and develop sustainable smart cities. Using many theoretical and practical
approaches, this innovative book aims to further explore the use of disruptive
technology.

Key Features of the Book

This book will be a unique interdisciplinary project inculcating and integrating
ideas of public policies, business and techno-entrepreneurs with those with a
stream of technology. This book will be a useful source for academics,
researchers, governments, city planners and techno-entrepreneurs to understand
and apply the principles and the practices of technology empowered strategies to
develop integrated sustainable and smart cities in developed, developing and
least-developed countries. This book brings in ideas from east and west in one
place and is useful in light of UNOs Millennium Development Goals, in partic-
ular of least-developed countries, developing countries and emerging markets.
This book has a focus to humanise technological applications in a green and
sustainable way for smart cities and futures.

Organisation of This Book

This book has explored the concept, model and practice of conceptualising and
developing smart cities. This book is written from a strategic point of view. It has
also covered a range of functional areas of smart sustainable cities. An integrated
approach is taken to organise this book from top to lower levers of organisations.
Though each chapter on its own has independent standing and can be read for its
relevance to relevant functional areas, however, an integrated approach has been
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taken organising each chapter to ensure smooth flow, coherence and process
approach.

This book is organised into 14 chapters. A brief description of the chapter is
given in the next sections.

Chapter 1 — IoT (Internet of Things), Cloud Computing and the Elementary
Building Blocks of Smart Sustainable Cities

As the size of the population is growing and the capacity of the planet earth is
limited, human beings are searching for sustainable and technology-enabled
solutions to support society, ecology and economy. One of the solutions has
been developing smart sustainable cities. Smart sustainable cities are cities as
systems, where their infrastructure, different subsystems and different functional
domains are virtually connected to the information and communication tech-
nologies (ICT) and internet via sensors and devices and the Internet of Things
(IoT); to collect and process real-time Big Data and make efficient, effective and
sustainable solutions for a democratic and liveable city for its various stake-
holders. This chapter explores the concepts and practices of sustainable smart
cities across the globe and explores the use of technologies such as IoT, Block-
chain technology, Cloud computing, etc. their challenges and then presents a view
on business models for sustainable smart cities.

Chapter 2 — Financing of Sustainable Smart Cities: Indian Experience

India launched Smart City Mission in 2015 with an objective of development
of 100 smart cities with a completion deadline in 2019 that was extended till June
2023. This chapter focuses on financing of sustainable smart cities in India. This
chapter summarises financing options explored by the government in the begin-
ning, challenges faced in financing of Smart City Mission in India over a period
due to various developments such as pandemic and delay in execution of projects
under the Smart City Mission, among others. Finally, suggestions have been
given for making financing means effective and sustainable. These suggestions are
based on the gaps between the ‘financing means thought of” in the beginning and
‘financing means actually applied’ while executing Smart City Mission in India.
Financing part is worth exploring in the background that India had the fiscal
deficit at 3.9% of Gross Domestic Product (GDP) in 2015-2016 and most
recently, the country had the fiscal deficit at 6.71% of GDP in FY22. And the
country also dealt with the pandemic like other economies and provided Covid-19
vaccine free of cost to all citizens. Insights are useful for any other economy with a
similar sustainable and Smart City Mission while facing resource constraints.

Chapter 3 — The Role of Digital Agriculture in Transforming Rural Areas into
Smart Villages

A rural economy can contribute significantly to producing employment,
fostering economic growth and fostering sustainable development. The Smart
Villages strategy delves into a vast range of policies and there can be no one-size-
fits-all approach that can fit the context of each community and cater to their
unique circumstances. There is no single route to being smart. From the
perspective of any nation, rural areas present a comparable set of problems, such
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as a lack of proper health care, education, living conditions, wages and market
opportunities. Some nations have created and developed the concept of smart
villages during the previous few decades, which effectively addresses these issues.
The landscape of traditional agriculture has been radically altered by digital
agriculture, which has also had a positive economic impact on farmers and those
who live in rural regions by ensuring an increase in agricultural production. We
explored current issues in rural areas, and the consequences of smart village
applications, and then illustrate our concept of smart village from recent examples
of how emerging digital agriculture trends contribute to improving agricultural
production in this chapter.

Chapter 4 — Rural Areas, Smart Villages and Digital Agriculture — Case Study of
Coimbatore’s SMART Water Management System

The purpose of this chapter is to develop academic answers to the key rural
areas and smart villages and digital agriculture. This chapter analyses the
National level initiatives of Government of India Mission to convert rural areas
into smart cities. The Union Ministry of urban development collaborates with the
State Government and nominates a particular city or cities in their state.
Financial Incentives or benefits will be provided to enhance the quality of the city.
Coimbatore is a cosmopolitan city where it is also a combination of rural villages
and urban township. The main objective of this chapter is to identify and explore
the initiatives of SMART CITIES MISSION a joint venture activity initiated by
Government of India and State Government of Tamil Nadu. The results clearly
indicate how digital technologies play a pivotal role in enhancing the quality of
eco-friendly initiatives and improving smart villages and agriculture. The key
recommendations are the lessons learnt from other smart cities initiatives in other
states and how Coimbatore can be an example and adopt key takeaways from
other states and cities around the world.

Chapter 5 — Role of the Governance and Good Governance to Build a Smart
Economic and Smart City — A Case Study of Bangladesh

This chapter discusses the role of government to ensure good governance and
good citizen policy choices that benefit the smart city and economy in
Bangladesh. The concept of governance recognises the power dependency that
exists between institutions that are engaged in collective action. Government,
according to UNESCAP, is a process through which choices are made and
executed or rejected. Corporate governance, international governance, national
governance and municipal governance are just a few examples of how the term
governance may be employed. Governance was also cited by UNESCAP as a
player in government. To build a smart city and economy national level of
governance focuses on freedom of media, country history and traditions, civil
society, private sector and good government. All those elements are important to
build a smart economy and smart city.

Chapter 6 — Towards Sustainable Smart Cities: Current Trends and Development
This chapter analyses a conceptual model for sustainable smart cities that
integrates the three main components — technology, Sustainability and citizen. As
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the world continues to urbanise, cities face increasing pressure to become more
sustainable, efficient and livable. Sustainable smart cities are emerging as a
promising solution to this challenge, leveraging technology and data to improve
urban systems and services while reducing environmental impact. This chapter
provides an overview of the concept of sustainable smart cities and its implica-
tions for urban development. It explores the key features of sustainable smart
cities, including their focus on technology, data and citizen engagement, and the
challenges they are facing in terms of infrastructure, data management, social
equity, environmental sustainability, governance and regulations. This chapter
also highlights the implications of sustainable smart cities for urban planners,
policymakers and other stakeholders, emphasising the need for collaborative
approaches that engage citizens and stakeholders in the design and implementa-
tion of smart city initiatives.

Chapter 7 — Smart City Digital Twins: Overview of Implementation Challenges and
Recommendations for Citizens Training

A Digital Twin (DT) is a digital replica of an artefact that is updated on real
time or semi-real time basis. In 2017, Gartner listed DT as one of the top 10
emerging technologies of the year. Since then, there have been numerous attempts
to develop architecture and reference models for DTs (Digital Twin), and in some
studies DT construction for real world case studies is reported. Digital Twin has
evolved to a dynamic model, especially in the design of systems and products. It
comes into existence digitally during the creation phase, takes a physical form in
the manufacturing phase, continues through its operational life and is eventually
disposed of as explained by Grieves and Vickers. This chapter attempts to provide
a contextualised background on Digital Twins for Smart Cities. In the first phase
of creating the physical twin, the designed and developed physical system is
embedded with the digital twin and any changes experienced in the physical twin
throughout the lifetime of the lifecycle of the product or the system impact the
digital twin. In the next phase of the system or product development, the pre-
dictions of its behaviour during the creation phase are tested out in the operation
phase. If done correctly then all the Unpredicted Undesirable (UU) and Unpre-
dicted Desirable (UD) would result in a low chance of significant challenges
occurring in the system. The culminating process, also known as the disposal
stage, focuses on the impact the system has on its surroundings once decom-
missioned. This chapter also discusses various stakeholders involved in devising
and/or employing DTs in a Smart City. This chapter concludes with a set of
recommendations for the training requirements of final DT users.

Chapter 8 — Decision-Making in Smart Cities — Blockchain Technology
Successful smart cities’ implementation will require organisational leadership
decision-making competences. The foundation of smart cities is digital technol-
ogies; many of these technologies are emerging technologies that require IT skills,
which are scarce and will exacerbate the battle for talent between organisations.
Filling the talent gap will necessitate global hiring, which has implications for
organisational culture, cultural diversity and organisational leadership. Organ-
isational cultural mix is an important contributor to leadership decision-making.
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However, decision-making is underpinned by trust. Blockchain is an emerging
technology that has the potential to engender organisational trust in
decision-making and, by extension, in the leadership with the ‘right’ organisa-
tional culture. Smart cities will be required to leverage emerging technologies to
give business performance a competitive advantage and use emerging technolo-
gies applications to build a sustainable competitive advantage.

Chapter 9 — Investigating the Influence of Blockchain in Building Trust Network —
Smart Transport Networks in a Smart City

This chapter aims to investigate and identify blockchain-related innovation
trends that can improve trust networks in Smart city’s transport and supply chain
networks. Trust networks are crucial in building and maintaining the trust of
citizens in smart cities. By promoting transparency and accountability, facilitating
collaboration and innovation, enhancing citizen participation and protecting
privacy and security, trust networks can help to ensure that smart cities are
developed and implemented responsibly and sustainably. A systematic literature
review identifies 60 conceptual and empirical studies while focusing on the
automotive sector. This research focuses on the current problems and developing
procurement and supply chain strategies, and the potential benefits of using
blockchain in these areas. It suggests ways for the Smart city’s transport and
supply chain networks to utilise the blockchain to improve operations and supply
chain strategy and identifies innovation trends related to blockchain. This study
also includes a systematic literature review and Blockchain Transformation and
Influence model as a basis to enhance trust networks in the Smart Transport
Networks in a Smart City.

Chapter 10 — Microgrid TestBed for Temporal Forecasting Patterns of Failure for
Smart Cities

The malfunction variables of power stations are related to the areas of
weather, physical structure, control and load behaviour. This chapter explores the
most useful factors that affect the accuracy of the Smart Grid short-term pre-
diction process. Predicting temporal power failure is difficult due to its unpre-
dictable characteristics. As a high accuracy is normally required, the estimation of
failures of short-term temporal prediction is highly difficult. This study presents a
method for converting stochastic behaviour into a stable pattern, which can
subsequently be used in a short-term estimator. For this conversion, K-means
clustering is employed, followed by Long-Short-Term Memory (LSTM) and
Gated Recurrent Unit (GRU) algorithms are used to perform the Short-term
estimation. The environment, the operation and the generated signal factors are
all simulated using mathematical models. Weather parameters and load samples
have been collected as part of a dataset. Monte-Carlo simulation using MATLAB
programing has been used to conduct an experimental estimation of failures. The
estimated failures of the experiment are then compared with the actual system
temporal failures and found to be in good match. Therefore, for any future power
grid there is a ready testbed to estimate the future failures.



Preface  xxxv

Chapter 11 — CNN (Convolution Neural Network) Based Intelligent Streetlight
Management Using Smart CCTV Camera and Semantic Segmentation

One of the most neglected sources of energy loss is streetlights that generate
too much light in areas where it is not required. Energy waste has enormous
economic and environmental effects. In addition, due to the conventional manual
nature of operation, streetlights are frequently seen being turned ‘ON’ during the
day and ‘Off” in the evening, which is regrettable even in the twenty-first century.
These issues require automated streetlight control in order to be resolved. This
study aims to develop a novel streetlight controlling method by combining a
smart transport monitoring system powered by computer vision technology with a
closed circuit television (CCTV) camera that allows the light-emitting diode
(LED) streetlight to automatically light up with the appropriate brightness by
detecting the presence of pedestrians or vehicles and dimming the streetlight in
their absence using semantic image segmentation from the CCTV video stream-
ing. Consequently, our model distinguishes daylight and nighttime, which made it
feasible to automate the process of turning the streetlight ‘ON’ and ‘OFF’ to save
energy consumption costs. According to the aforementioned approach, geo-
location sensor data could be utilised to make more informed streetlight man-
agement decisions. To complete the tasks, we consider training the U-net model
with ResNet-34 as its backbone. Validity of the models is guaranteed with the use
of assessment matrices. The suggested concept is straightforward, economical,
energy-efficient, long-lasting and more resilient than conventional alternatives.

Chapter 12 — Security Challenges of Digital Transformation in Smart Cities: Case
of Banking Sector

Banking traces back to 2000 BC in Assyria, India and Sumeria. Merchants
used to give grain loans to farmers and traders to carry goods between cities. In
ancient Greece and Roman Empire, lenders in temples provided loans and
accepted deposits while performed change of money. The archaeological evidence
uncovered in India and China corroborates this. The major development in
Banking came predominantly in the mediaeval, Renaissance Italy, with the major
cities Florence, Venice, and Genoa being the financial centres. Technology has
become an inherent and integral part of our lives. We are generating huge amount
of data in transfer, storage and usage, with greater demands of ubiquitous
accessibility, inducing an enormous impact on industry and society. With the
emergence of smarter cities and societies, the security challenges pertinent to data
become a greater, impending impact on consumer protection and security. The
aim of this chapter is to highlight if, SSI (Self Sovereign Identity) and Pass-
wordless authentication using FIDO-2 protocol assuages security concerns such
as authentication and authorisation, while preserving the individual’s privacy.

Chapter 13 — Data Analytics on Key Indicators for the Smart City’s Urban Services
and Dashboards for Leadership and Decision-Making by Machine Learning

This chapter culminates in data analytics on key indicators for the city’s urban
services and dashboards for leadership and decision-making. A single web page
with consolidated information, real-time data streams pertinent to planners and
decision-makers as well as residents’ everyday lives, and site analytics as a method
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to assess user interactions and preferences are among the proposals for urban
dashboards. Integrating technology and data analytics is revolutionising how
cities manage their urban services. This chapter explores the use of data analytics
to evaluate key performance indicators for smart cities, and the potential benefits
of using dashboards for leadership and decision-making. The results of the
analysis provide valuable insights into the strengths and weaknesses of these
services and can be used to guide decision-making processes. In addition to data
analytics, this chapter also examines the use of interactive dashboards to visualise
and communicate the results of these performance indicators to decision-makers.
Dashboards can provide real-time data, allowing leaders to quickly understand
the current state of their urban services and make informed decisions to enhance
these services. The results of this study demonstrate the potential for data ana-
Iytics and dashboards to significantly improve the management of urban services
in smart cities. By utilising these cutting-edge tools, cities can increase their effi-
ciency, provide better services to their citizens and promote sustainable and
habitable communities.

Chapter 14 — The Role of Psychometric Test and Behavioural Profiling in Civil
Service Exams in Developing Countries for Smart Societies

The changing environment and competitive market forces have brought many
changes in the business sector that has put organisations under immense pressure.
Therefore, to gain a competitive advantage various transformations and new
developments are found in the area of recruitment and selection to make precise
decisions. Therefore, the use of psychometric assessments and behavioural
profiling has increased significantly worldwide as organisations of all sizes and
natures have found these assessment tools valid and effective. Although behav-
ioural profiling and psychometric assessments are accepted worldwide, however,
developing countries particularly the public sector still relies on conventional
recruitment methods and the adaptation of contemporary behavioural profiling
and psychometric assessments is a challenge. Therefore, this chapter evaluates
how the adaptation of behavioural profiling and psychometric assessments in the
civil service exams in developing countries can improve the selection process. It
also explores the potential challenges and argues how the adaptation of behav-
ioural profiling and psychometric assessments can help to improve the quality of
public services, capacity building and achieving sustainability goals.

Conclusion

This book will be a unique interdisciplinary project inculcating and integrating
ideas of public policies, business and techno-entrepreneurs with those with a
stream of technology. This book will have inputs from fields of technologies, ICT,
IoT (Internet of Things), big data analytics, blockchain, robotics, business, city
planning, sociology of communities, sustainable development and an integrated
approach to sustainable smart city futures.
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Feedback

The editor and the authors look forward to readers’ constructive feedback. Please
let us know your view of this book and suggested areas of improvement by
emailing the editors.
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