
Studies in Computational Intelligence

Volume 974

Series Editor

Janusz Kacprzyk, Polish Academy of Sciences, Warsaw, Poland



The series “Studies in Computational Intelligence“ (SCI) publishes new develop-
ments and advances in the various areas of computational intelligence—quickly and
with a high quality. The intent is to cover the theory, applications, and design
methods of computational intelligence, as embedded in the fields of engineering,
computer science, physics and life sciences, as well as the methodologies behind
them. The series contains monographs, lecture notes and edited volumes in
computational intelligence spanning the areas of neural networks, connectionist
systems, genetic algorithms, evolutionary computation, artificial intelligence,
cellular automata, self-organizing systems, soft computing, fuzzy systems, and
hybrid intelligent systems. Of particular value to both the contributors and the
readership are the short publication timeframe and the world-wide distribution,
which enable both wide and rapid dissemination of research output.

Indexed by SCOPUS, DBLP, WTI Frankfurt eG, zbMATH, SCImago.
All books published in the series are submitted for consideration in Web of

Science.

More information about this series at http://www.springer.com/series/7092

http://www.springer.com/series/7092


Abdalmuttaleb M. A. Musleh Al-Sartawi
Editor

The Big Data-Driven Digital
Economy: Artificial
and Computational
Intelligence

123



Editor
Abdalmuttaleb M. A. Musleh Al-Sartawi
Accounting Finance and Banking
Ahlia University
Manama, Bahrain

ISSN 1860-949X ISSN 1860-9503 (electronic)
Studies in Computational Intelligence
ISBN 978-3-030-73056-7 ISBN 978-3-030-73057-4 (eBook)
https://doi.org/10.1007/978-3-030-73057-4

© The Editor(s) (if applicable) and The Author(s), under exclusive license
to Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://orcid.org/0000-0001-9755-5106
https://doi.org/10.1007/978-3-030-73057-4


Preface

This book presents chapters that discuss contemporary issues related to the digital
economy, mainly in relation to the challenges and opportunities by artificial
intelligence and computational intelligence in big data-driven digital economies.
The main theme of the book arises from the dynamic relationship between the
advancement in information and communication technologies and the development
of real-world issues that has been continuously accelerating the progress of the
digital economy. As such, data has become an increasingly valuable driver tran-
sitioning societies to post-Fordist data-driven economies characterized by rapid
innovation and the high value placed on education. Today, big data is an economic
resource not unlike oil; those who are able to collect, retain, transform and use data
are in power. Therefore, intelligence gathered by the process of analysing and
learning from data improves our knowledge through artificial intelligence (AI) and
computational intelligence (CI). CI systems form a set of human information
processing methodologies which have been developed to address complex
real-world big data-driven problems which can no longer be solved and optimized
using traditional techniques. It a major role in developing successful intelligent
systems, including games and cognitive developmental systems. Recently, there
more attention has been given to issues such as convolutional neural networks as it
has become the fundamental basis of AI, where nearly most successful AI systems
are based on CI.

In lieu of the United Nation’s efforts to spread the benefits of the digital econ-
omy globally, this book discusses and debates the implications of both AI and CI in
the era of the digital economy and provides a holistic perspective on a wide range of
topics including intelligence education, economics, finance, sustainability, ethics,
governance, cybersecurity and knowledge management. Moreover, the chapters
investigate various computational intelligence concepts which are currently shaping
the digital economy such as artificial intelligence and blockchain. These complex
and multifaceted technologies have implications on businesses as well as engi-
neering in the wave of the Fourth Industrial Revolution, whereby the combination
of the two provides the depth and breadth of the digital economy. In addition, due
to the high premium placed on education, the book looks into AI and CI approaches
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and algorithms for developing the digital learning and intelligent pedological
systems.

Due to the holistic nature of the topics, this book is of interest to economists,
financial managers, engineers, ICT specialists, digital managers, data managers,
policymakers, regulators, researchers, academics and students. What differentiates
this book from others is that it brings together two important areas, intelligence
systems and big data in the digital economy, with special attention given to the
opportunities, challenges and threats for education, business growth and economic
progression of nations. It hereby focuses on how societies can take advantage and
manage data, as well as the limitations they face due to the complexity of resources
in the form of digital data and intelligence. Unlike other books, the chapters offer an
in-depth insight into approaches which will support economic development
strategies and add to the efforts made by the UN towards achieving their goal.

Organization of the Book:

The Call for Papers asked for submissions in one main category, i.e. full research
papers, and accordingly attracted many submissions from around the world.
Submissions were reviewed in a double-blind process by academics in the relevant
fields.

The book is organized into thirty-four chapters and covers various topics as
follows. Chapter 1 evaluates how big data advancements could positively impact
the supply chain inefficiencies. It also discusses what challenges organizations have
to face for implementing big data framework in their organization structure. The
chapter takes into consideration the issues of global supply chain vis-à-vis the
Indian Supply Chain Industry.

Chapter 2 aims to critically present a comprehensive literature to review the
mobile computing for enhanced living environments and mobile health applications
published from 2016 to 2020. The main contribution of this paper is to present a
comprehensive literature review on mobile computing technology applicability to
support older adults and to promote the overall public health and well-being.

Additionally, Chapter 3 discusses an approach based on the genetic folding
(GF) algorithm to discriminate between positive and negative Arabic reviews in
social media. Sentiment analysis is a set of techniques for collecting subjective
opinions from a document.

On the other hand, Chapter 4 examines the e-learning system, Moodle, adoption
by the students in three Gulf universities “Saudi Arabia, United Arab Emirates and
Kingdom of Bahrain” and examines the students’ perceptions towards this system
from the framework of two theories: the theory of reasoned action (TRA) and the
theory of planned behaviour (TPB).

Chapter 5 gives us another perspective on a company’s earnings per share in the
digital economy in a developing country. Accordingly, the chapter examines
whether relational capital (RC) affects the relationship between intellectual capital
(IC) and earnings per share (EPS), for 50 industrial companies on the Amman Stock
Exchange (ASE).
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Along similar lines, Chapter 6 discusses earnings management practices and
then rereviews the previous studies that discussed the role of machine learning in
uncovering earnings management practices. The study also suggests future research
directions.

Chapter 7 was able to critique literature and blend two schools of thoughts:
artificial intelligence and IT governance to comprehend the role of one over the
other. Seldomly, these two research domains have been addressed in the literature:
through an important area of discussion. Also, implications and future research
agendas are also depicted in this paper. Such a research topic is unique and sig-
nificant since this opens the doors to a new phenomenon in financial performance.

Moreover, Chapter 8 presents a literature review paper which proposes a con-
ceptual framework for decision-making style within virtual platforms for improving
service quality. Thus, making one proposition viable for future quantitative
empirical evidencing, bearing theoretical and managerial implications.

Similarly, Chapter 9 aims to express a review of current literature revealing a
want to know the impact of participants’ social capital for enhancing their virtually
shared knowledge, in turn for improving their readiness to learn as they participate
in an online (virtual) community. Furthermore, there is further elaboration on the
theoretical and practical implications.

In line with the educational topics in the digital economy, Chapter 10 critically
reviews some of the recently published articles tackling the concept and the
importance of game-based learning to come up with some practical recommenda-
tion that can be used in developing the mechanism of applying the concept and how
we can use it during the COVID-19. The study recommends that to develop
teaching methods and students’ skills as well by investing more in AI techniques
which will create more usable games in teaching and learnings during and after
COVID-19.

Furthermore, in the digital economy blockchain is a public ledger that is secured
and trusted and automatically records and verifies huge number of digital trans-
actions. While paper 11 highlights the importance of blockchain technology and
provides an overview on how blockchain can be implemented in the healthcare
sector, paper 12 examines how the digitization of financial services can play a major
role in increasing inclusive growth and entrepreneurship with a special emphasis on
the Indian and Egyptian cases.

Likewise, financial sectors use artificial intelligence (AI) nowadays to manage
transactions, invest in capitals and manage housing to achieve well-being. Chapter
13 gives an overview of artificial intelligence during the coronavirus, also known as
the COVID-19 pandemic.

On the other hand, Chapter 14 explores the advanced technology of augmented
reality (AR) as a digital tool of Industry 4.0. As such, it investigates the potential
use of AR for the on-board training of seafarers, as a new technological tool aiming
to increase their safety and operational effectiveness.

Moreover, with regard to the gaming industry in the digital economy, Chapter 15
identifies the extent of emotion impact on the consumer electronic game procure-
ment decision. Qualitative research method has been followed in this research via

Preface vii



case study strategy. Interviews were conducted with a group of respondents who are
used to play electronic games in Omani malls.

Chapter 16 throws light on another study conducted in Oman, where it analyses
the role of Higher Education Institutions (HEIs) on the E-Innovation of Oman. It
was found that there are several conditions for the expansion of the contribution of
universities to regional development of E-Innovation system. These conditions are
predominantly related to a broad set of factors that relate to characteristics of HEIs,
characteristics of the regional firms, aspects of the collaborative relationship and
characteristics of environmental context in which HEIs and firms are embedded.

In the light of the advancements in technology, Chapter 17 aims to predict the
foreign currency exchange rate over twenty-two different currencies based on the
US dollar. This chapter proposes three machine learning algorithms, such as ridge
regression, lasso regression, decision tree and a deep learning algorithm named
bidirectional long short-term memory (Bi-LSTM) to predict the foreign currency
exchange rate.

With regard to corporate governance issues in the digital economy, Chapter 18
provides a new perspective to social media disclosure. The chapter addresses
several research questions, mainly the association between boards of directors’
composition: board diversity and board independence, and the level of social media
financial disclosure in the UAE.

Chapter 19 explores organizational strategies for the development of digital
skills. It analyses the manager’s DS perception of a multinational firm present in 18
countries and operating in a manufacturing sector.

Chapter 20 brings to the attention of readers the importance of sustainable
development. It discusses the concept of citizen science which refers to a scientific
project, managed by researchers, where volunteers are involved in studying and
acquiring data related to a natural phenomenon. The chapter contributes to the
literature discussing three topics related to citizen science and proposing recom-
mendations to address these actions, based on a literature review. The study has
certain implications for practitioners and researchers. In the same vein, Chapter 21
explores the outcomes of smart tourism on-site applications for sustainable tourism.

Similarly, Chapter 21 presents the conceptual framework of financial inclusion
with linking to individuals, SMEs and banks as these entities considering as
demand and supply sides of financial inclusion. The chapter addresses the definition
and main factors of financial inclusion, and also the importance and influence of
financial inclusion in economic development and sustainability.

Chapter 23 continues the exploration of the theme of sustainability in relation to
smart cities. The chapter determines the various vital functions concerning mobility,
water and energy supply, transport networks and waste management are reviewed
to respond to new ecological issues and the comfort requirements of city dwellers.

Chapter 24, however, illustrates the issues and opportunities for accounting in
the digital economy, whereby it proposes how to use the artificial intelligence
practically to automate removing the audit weaknesses. This, in turn, leads to
earnings manipulation detection, reduces detection risk and control risk and
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enhances audit quality by minimizing the risk accounting information and earnings
manipulation detection.

Chapter 25 identifies the role of digital transformation in increasing the effi-
ciency of the performance of banks listed on the Palestine Stock Exchange, iden-
tifying the digital transformation in banks and the role of digital transformation in
increasing the efficiency of bank performance to enhance competitive advantage
and achieve a stable financial situation. Meanwhile, Chapter 26 investigates the
impact of financial technology on the performance of Bahraini banks.

Moreover, Chapter 27 is a conceptual paper which investigates the effect of
behavioural factors on job performance and the mediating effect of employee
engagement between behavioural factors and job performance in Jordanian com-
mercial banks.

Chapter 28 combines the two important topics of education and social media. It
investigates the effect of WhatsApp on the academic performance of mass com-
munication education students.

Chapter 29 analyses the expected effect of using big data technology on the
performance of human resources management in Jordanian universities.

For business growth, it is essential for companies to manage knowledge and
integrate external information in individual innovation capacity. As such, paper 30
provides an evaluation of the capacity of individual innovation in the literature of
information systems. This chapter reviews the individual innovation framework to
reduce any uncertainties by enhancing awareness of individual innovation.

Chapter 31 explores broadband marketing strategy mainly buzz marketing to
build customers’ relationship management (CRM). The chapter analyses the mar-
keting strategy of virgin, the case study, vis-à-vis university student’s needs and
requirements.

In the digital economy, the advent of the Internet has revolutionized the pro-
curement’s sourcing processes in firms among multiple sectors and industries. It has
stimulated cost-effective ways besides various innovative applications that enter-
prises could leverage from it. Chapter 32 investigates the main factors which are
impacting the supply chain performance. These factors are E-procurement, supplier
relationship and supplier integration.

Chapter 33 explores virtual reality (VR) in education, particularly in relation to
disciplines such as Science, Technology, Engineering and Mathematics (STEM)
fields. This chapter critically compares educational VR methods and discusses some
challenges of the use of VR in education.

Finally, Chapter 34 investigates the role of artificial intelligence and digital
economy tools in developing electronic human resource management systems. This
chapter discusses the capabilities and the features of the electronic human resource
management systems and the difficulties which can be addressed by adopting
artificial intelligence tools.

Abdalmuttaleb M. A. Musleh Al-Sartawi
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