
A Digital Path to Sustainable

Infrastructure Management



This page intentionally left blank



A Digital Path to Sustainable
Infrastructure Management:
Emerging Tools for the
Construction Industry

BY

AYODEJI E. OKE
Federal University of Technology Akure, Nigeria

AND

SEYI S. STEPHEN
Federal University of Technology Akure, Nigeria

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 2024

Copyright © 2024 Ayodeji E. Oke and Seyi S. Stephen.
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: 978-1-83797-704-8 (Print)
ISBN: 978-1-83797-703-1 (Online)
ISBN: 978-1-83797-705-5 (Epub)

http://www.copyright.com/


This book is dedicated to God who made all things beautiful.



This page intentionally left blank



Contents

List of Figures ix

About the Authors xi

Preface xiii

Part I: General Introduction of the Book

Chapter 1 General Introduction 3

Part II: Digital Tools and Sustainable Infrastructure
Management

Chapter 2 Digital Transformation for Sustainable Infrastructure
Management 17

Chapter 3 Digital Technologies for Sustainable Infrastructure
Management 27

Chapter 4 Connected Machines for Sustainable Infrastructure
Management 37

Chapter 5 Ecological Economics for Sustainable Infrastructure
Management 47

Chapter 6 Grid Computing for Sustainable Infrastructure
Management 57



Chapter 7 Mobile Cloud Computing for Sustainable Infrastructure
Management 67

Chapter 8 Smart Contract for Sustainable Infrastructure
Management 75

Chapter 9 Quantum Computing for Sustainable Infrastructure
Management 85

Chapter 10 Smart Computing for Sustainable Infrastructure
Management 93

Chapter 11 Cognitive Radio for Sustainable Infrastructure
Management 105

Chapter 12 Radio Frequency Identification (RFID) for Sustainable
Infrastructure Management 111

Chapter 13 Cyber Technology for Sustainable Infrastructure
Management 117

Chapter 14 Mechatronics for Sustainable Infrastructure
Management 125

Chapter 15 Digital Twin for Sustainable Infrastructure
Management 133

List of Books by the Authors 141

Index 143

viii Contents



List of Figures

Chapter 4
Fig. 1. Mode of Operations of Connected Machines. 39

Chapter 5
Fig. 1. Fourth Industrial Revolution (4IR) Aiding

Construction. 49
Fig. 2. Challenges Facing the Implementation of

Ecological Economies (EE) in Construction. 52

Chapter 6
Fig. 1. Showing a Typical eScience Scenario. 58
Fig. 2. Example of a Scalable and High-Level View

of a Grid Framework. 61

Chapter 10
Fig. 1. Showing What Self-monitoring, Analysing and

Reporting Technologies (SMARTs) Do. 95

Chapter 13
Fig. 1. Functional Construction Through the

Implementation of Digital Technology. 120

Chapter 14
Fig. 1. The Integration of Several Practices Into

Mechatronics. 127



This page intentionally left blank



About the Authors

Ayodeji E. Oke is an Author and a Lecturer with several years of teaching and
research involvement in higher institutions of learning across the world. He
founded the Research Group on Sustainable Infrastructure Management plus
(RG-SIM1) and he is currently the leader of the team. He has over 350 publi-
cations including eight (8) books in the area of Sustainable Infrastructure Man-
agement (SIM) with focus on Sustainable Development, Digital Construction,
Quantity Surveying, Value Management and other multidisciplinary research
areas. He is currently a member of the Department of Quantity Surveying,
Federal University of Technology Akure, Nigeria. He is also a Research Asso-
ciate at University of Johannesburg, South Africa and an Academic Fellow at
Universiti Sains Malaysia.

Seyi S. Stephen is a Construction Manager and a graduate of Federal University
of Technology, Akure, Nigeria. He is a Social Psychology and Behavioural Sci-
ences Enthusiast. He is a member of the Research Group on Sustainable Infra-
structure Management plus (RG-SIM1) and he is currently a research
coordinator. He also has a flair for literature and his areas of specialisation are
academic consultancy, psychological education and teaching. He has authored
books including Sustainable Construction in Era of the Fourth Industrial Revolu-
tion published by Taylor and Francis, Routledge, Value Management Imple-
mentation in Construction published by Emerald Publication and Smart Cities: A
Panacea for Sustainable Development published by Emerald Publication.



This page intentionally left blank



Preface

The construction industry over the years has improved its activities from basic to
advanced practices cutting across several construction stages (pre-construction,
construction and post-construction). Through the implementation of several
functional practices, the industry has been able to move towards construction that
involves the application of digital advancements (construction 4.0) into enhancing
project design, execution and management of developmental and infrastructural
projects. With innovations in the current Fourth Industrial Revolution era
(Industry 4.0 age) comes certain changes and deviations. It is, therefore, necessary
to manage these differences in the best ways as the construction industry aims for
the summit of project delivery with regards to traditional (cost, quality and
duration) and emerging project delivery indices. There are several management
practices already in place in construction such as risk management, value man-
agement, lean management and project management among others that are
designed to cater for shortcomings that might occur in construction irrespective of
the project phase as well as the method of execution. However, with constant
changes in development and growth experienced in the construction industry as it
works in line with meeting the incessant demands of the client, and considering
modifications that come with management practices, especially with newly
adopted technological advancements, it is important to consider how these
practices will affect construction process and how these effects can be managed in
this digital age.

Sustainable infrastructural management (SIM) is a concept that adopts sus-
tainability principles in the design, construction and management of infra-
structural projects using several sustainable practices and digital technologies. By
inculcating these practices into construction stages, the industry is set to maximise
potential in terms of benefits that come with the application of digital technolo-
gies in project delivery. While not neglecting challenges, barriers and other related
peculiarities about their functionalities, this book is designed to assist the readers
with general oversight of the gap these technologies and practices can fill in terms
of additions to both the stakeholders and the clients. Since this book is designed
for comprehensiveness, it starts with a general introduction to the chapters and
contents therein. Filling the knowledge gap in terms of processes, applications and
executions, the chapters explain succinctly the relationship between the adoption
of sustainable practices and construction in the digital age.

This book ‘A Digital Path to Sustainable Infrastructure Management’
explained the usage of digital tools and technologies such as connected machines,



grid computing, mobile cloud computing, smart contract, quantum computing,
smart computing, cognitive radio, cyber technology, Radio Frequency Identifi-
cation (RFID), mechatronics and digital twins for delivery of construction and
developmental projects. This book can be used as a research framework by
professionals in the architecture, engineering, construction and operation (AECO)
industries. With no limitations, the expected readers of this book include con-
struction and engineering professionals in various fields; undergraduate and
postgraduate students in the construction and built environment-related disci-
plines; stakeholders and policymakers in the architecture, engineering, construc-
tion and operation (AECO) industry; urban and regional planners; procurement
officers in ministries (private and public); construction workers/enthusiasts in both
developing and developed countries; building, civil and industrial stakeholders;
project managers; value creators across several fields; individuals concerned with
building a smart and sustainable city; and building contractors and regulatory
project personnel amongst other readers.

Ayodeji E. Oke
Seyi S. Stephen
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