lownloaded: 6/1/2026 4:52:13 AM

lbn Haldun University P Address: 195.33.244.114

Leveraging Strategic
Management for a
Sustainable Digital
Economy

Mehtap Ozsahin

https://orcid.org/0000-0003-2527-4166

Gebze Technical University, Turkey

Vladimir Simovic
Institute of Economic Sciences, Serbia & Australian University,
Kuwait

Alper Erturk
Australian University, Kuwait

IGI Global

Scientific Publishing
Publishing Tomorrow's Research Today



Jownloaded: 6/1/20

lbn Haldun University P Address: 195.33

Vice President of Editorial Melissa Wagner

Director of Acquisitions Mikaela Felty
Director of Book Development Jocelynn Hessler
Production Manager Mike Brehm
Cover Design Jose Rosado

Published in the United States of America by
IGI Global Scientific Publishing
701 East Chocolate Avenue
Hershey, PA, 17033, USA
Tel: 717-533-8845 | Fax: 717-533-7115
Website: https://www.igi-global.com E-mail: cust@igi-global.com

Copyright © 2026 by IGI Global Scientific Publishing. All rights reserved. No part of this publication may be reproduced,
stored or distributed in any form or by any means, electronic or mechanical, including photocopying, without written permission
from the publisher. Use of this publication to train generative artificial intelligence (Al) technologies is expressly prohibited.
The publisher reserves all rights to license its use for generative Al training and machine learning model development.

Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or compa-
nies does not indicate a claim of ownership by IGI Global Scientific Publishing of the trademark or registered trademark.

Library of Congress Cataloging-in-Publication Data

Names: Ozsahin, Mehtap, DATE- editor | Simovi¢, Vladimir M. editor |
Ertiirk, Alper, DATE- editor

Title: Leveraging strategic management for a sustainable digital economy /
edited by: Mehtap Ozsahin, Vladimir Simovic, Alper Erturk.

Description: Hershey PA : IGI Global Scientific Publishing, [2026] |
Includes bibliographical references. | Summary: "This book aims to serve
as a comprehensive resource exploring the interplay between strategic
management practices and the pursuit of a sustainable digital economy"--
Provided by publisher.

Identifiers: LCCN 2025028995 (print) | LCCN 2025028996 (ebook) | ISBN
9798337350523 hardcover | ISBN 9798337350530 paperback | ISBN
9798337350547 ebook

Subjects: LCSH: Information technology--Management | Business--Data
processing | Organizational change | Strategic planning

Classification: LCC HD30.2 .L477 2026 (print) | LCC HD30.2 (ebook)

LC record available at https://lccn.loc.gov/2025028995

LC ebook record available at https://lccn.loc.gov/2025028996

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

All work contributed to this book is new, previously-unpublished material.

The views expressed in this book are those of the authors, but not necessarily of the publisher.

This book contains information sourced from authentic and highly regarded references, with reasonable efforts made to ensure
the reliability of the data and information presented. The authors, editors, and publisher believe the information in this book
to be accurate and true as of the date of publication. Every effort has been made to trace and credit the copyright holders of all
materials included. However, the authors, editors, and publisher cannot assume responsibility for the validity of all materials
or the consequences of their use. Should any copyright material be found unacknowledged, please inform the publisher so that
corrections may be made in future reprints.



lbn Haldun University P Address: 195.33.244 114

Detailed Table of Contents

Preface......cooooooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee ettt e e e e e e e e reeeeaeeeeaeaaaaeas XVvi

Chapter 1
Passion, Platform, and Power: A Strategic Framework for Digital Empowerment 1
Noprita Herari, Universitas Negeri Jakarta, Indonesia
Nik Adzrieman Abd Abdul Rahman, Universiti Utara Malaysia,
Malaysia
Mega Ayu Permatasari, Universitas Negeri Jakarta, Indonesia

In an era shaped by algorithms, platforms, and digital precarity, success can no
longer be defined solely by employment speed, income, or visibility. This chapter
introduces the Passion—Platform—Power (PPP) Framework as a human-centered and
strategic model for redefining success through digital empowerment. Positioning
passion as a strategic asset, platforms as both enablers and gatekeepers, and power
as sustainable impact grounded in ethics and agency, the chapter bridges creativity,
strategic management, and higher education. Through an applied Four-Year Digital
Passion Roadmap, portfolio-based learning, and digital risk literacy, it demonstrates
how universities can transform student journeys from coursework to career. Rather
than promoting compulsory monetization, the passion economy is framed as a
space for cultivating future-ready skills, integrity, and resilience. The chapter
offers educators, managers, and policymakers an actionable framework to prepare
empowered individuals capable of shaping meaningful, ethical, and sustainable
futures within the global digital ecosystem.



lbn Haldun University P Address: 195.33.244 114

Chapter 2
Al-Enhanced Strategic Foresight: Anticipating Risks and Opportunities in
the Sustainable Digital ECONOMY .......c.ccccvivveiiriiiieeiieeieeeeeeeeeeee e 31
Xolmirzayev Furgatbek Muxtarjonovich, Alfraganus University,
Toshkent, Uzbekistan
Dilnoza Butanova, Mamun University, Khiva, Uzbekistan
R. N. Ravikumar, Marwadi University, Rajkot, India
Abdusamatov Alisher, Termez University of Economics and Service,
Termez, Uzbekistan
S. Aarthi, Marwadi University, Rajkot, India
Christo George, Dayananda Sagar College of Engineering, Bengaluru,
India

Therapid evolution of the digital economy is transforming industries, governance, and
societies, presenting both unprecedented opportunities and sustainability challenges.
This chapter explores how Artificial Intelligence can enhance strategic foresight by
bridging gaps in decision-making under uncertainty. Traditional foresight methods
often fail to capture the complexity and pace of digital disruption, climate risks,
and socio-economic shifts. Al-driven tools such as machine learning, predictive
analytics, and natural language processing enable the detection of weak signals, risk
forecasting, and scenario modeling. Case studies in sustainable finance and renewable
energy illustrate how Al-backed foresight improves resource efficiency, anticipates
market volatility, and strengthens climate resilience. Ethical considerations, including
transparency, bias, and inclusivity, are discussed alongside hybrid models combining
human judgment with Al intelligence. The chapter concludes that Al-enhanced
foresight is a transformative capability that advances sustainable digital economies.

Chapter 3
Strategic Big Data Visualization for Enabling Sustainable Digital
Transformation Through Insightful Decision-Making ..........ccccceveeveeneeneenennne. 61
Kaung Si Thu, Marwadi University, India
Rituraj Jain, Marwadi University, India
Saw Eh Ni Zar Htoo, Marwadi University, India
Ye Yint Naing, Marwadi University, India

Today, generating useful insights from huge, disparate datasets is tough for
organizations in a data driven landscape. This chapter looks into advanced big data
visualization techniques and frameworks for effective big data visualization by way
of compelling, interactive and scalable visuals. The real time processing principles,
Data to Insight model, architecture layers and the key algorithms supporting real
time processing are discussed. Tools, techniques for storytelling and sector specific
applications for applications from healthcare and finance to manufacturing and
governance are examined in detail to highlight the transformative role of visualization.



lbn Haldun University P Address: 195.33.244 114

It then focuses on the emerging trends like Al integration and cloud system which
overcome the challenges of scalability, user engagement and data quality.

Chapter 4
Strategic Change Management for Sustainable Digital Transformation:
Leadership, Governance, and Capability Building in Tech-Driven
OTANIZALIONS ...c..eeuvenririeeiiiiinteeitetente ettt sttt e st bt et et sbesaeeste bt sbeebeensenbesaeennen &9
Satya Subrahmanyam, Holy Spirit University of Kaslik, Lebanon
Jeanne Kaspard, Holy Spirit University of Kaslik, Lebanon

This chapter, “Change Management in Tech-Driven Sustainable Organizations,”
explores how organizations can align digital transformation with sustainability
goals. Positioned within the book “Leveraging Strategic Management for a
Sustainable Digital Economy,” it offers a comprehensive guide to managing change
at the intersection of technology and sustainable development. The chapter covers
foundational and advanced change management models—such as Lewin’s, Kotter’s,
and ADKAR—while incorporating sustainability-specific frameworks like the
circular economy. Key drivers and barriers to change are identified, with strategic
solutions emphasizing leadership, innovation, stakeholder engagement, and ethical
governance. Through practical case studies, it illustrates successes and failures in
sectors like energy and retail. The chapter concludes by discussing future trends
including green Al and circular business models.

Chapter 5
Strategic Leadership for Digital Sustainability: Mechanisms, Contexts, and
Capabilities for Sustainable Digital Transformation..........c..cccceeeveeceereneneenne. 119
Satya Subrahmanyam, Holy Spirit University of Kaslik, Lebanon
Badih Baz, Holy Spirit University of Kaslik, Lebanon

This chapter, “Strategic Leadership for Digital Sustainability,” examines how
organizations can align digital transformation with sustainability goals through
visionary leadership. It introduces digital sustainability as a strategic imperative,
emphasizing the role of leadership in fostering responsible innovation, ethical
governance, inclusivity, and environmental stewardship. The chapter explores
transformational, servant/ethical, and adaptive leadership approaches and their
application in cultivating sustainable digital infrastructures and cultures. It offers
practical strategies for aligning digital initiatives with sustainability, including
stakeholder engagement, risk management, and change leadership. Real-world case
studies illustrate successful implementations, while a proposed Digital-Sustainability
Leadership (D.S.L.) Framework provides a roadmap for future-ready leadership.
It argues that strategic leadership is essential to navigating the dual agendas of
technological advancement and sustainable development.



lbn Haldun University P Address: 195.33.244 114

Chapter 6
Strategic Performance Management in the Digital Era: Data-Driven HR and
T T 1S5 ] 4V o J USSP 155
Mirna Safi, Australian University, Kuwait
Yamen Nissi, Australian University, Kuwait
Oualid Abidi, Australian University, Kuwait

In the fast-paced business world of today, performance management is a phrase that
is used in many different fields and at all levels of an organisation. Global rivalry,
quick technology advancement, interconnectedness, and economic liberalisation have
all made it harder for organisations to survive. In order to improve agility and boost
business outcomes, companies are using strategic performance management (SPM)
frameworks that incorporate goal alignment, real-time analytics, and continuous
feedback. This shift is particularly relevant in the context of Kuwait, where digital
transformation—amajor pillar of Vision 2035 aimed at transitioning the nation toward
a knowledge-based economy—demands data-driven approaches to performance
management. This chapter adds to the expanding body of knowledge on digital-era
HR practices by linking people management to the goals of national development
to establish sustainable, high-performing workplaces in Kuwait.

Chapter 7

Integrating Digital Technologies for Enhanced Sustainability and

Performance in SUpply Chains .........ccccoecvieriiiiiiiieiiiieeieeie et 183
Yamen Nissi, Australian University, Kuwait
Faidon Theofanidis, Australian University, Kuwait
Farid Abdallah, Australian University, Kuwait

This study aims to explore digital tools such as blockchain, the internet of things,
artificial intelligence (Al), and big data analytics, and how these tools could be used
to optimize supply chain operations across environmental, economic, and social
dimensions. Key performance indicators (KPIs) will focus on enhancing resource
efficiency, enabling real-time traceability, reducing carbon footprint, and improving
stakeholder collaboration. The research identifies the role of digital transformation in
aligning sustainability with operational excellence. Through an extensive literature
review, this study highlights best practices in the adoption of these technologies
across various industries. This research contributes to both academic and practical
discussions by providing an integrative conceptual framework that links digital
innovation with sustainable supply chain performance, offering actionable insights
for managers and policymakers striving to meet evolving environmental standards
and market expectations.



lbn Haldun University P Address: 195.33.244 114

Chapter 8

Digital Nomadism and Artificial Intelligence: Reframing Industrial

Transitions in the Post-Pandemic ECONOmMy ..........ccccecvvevivenciieniieniieeeeeeeens 209
Supriya Dutta, Christ University, India
Blesson Varghese James, Christ University, India
Devendra Gajanan Bhave, Savitribai Phule Pune University, India

The convergence of Al and digital nomadism is fundamentally reshaping the global
industrial landscape. This chapter finds that Al enables global labor mobility and
flexible work, while digital nomads drive demand for agile, tech-integrated business
models. This transformation necessitates policy innovation to address challenges in
regulation, ethics, and socio-economic equity. Key findings include the exacerbation
of digital divides, the emergence of new mental well-being concerns for remote
workers, and the critical need for upskilling initiatives. The chapter concludes that
coordinated policy innovation and ethical Al governance are essential to harness
this dynamic for a more inclusive and sustainable future of work.

Chapter 9

The Digitalized Economy and the Transformation of E-Commerce Drivers

and Research Trends ........cccccovevieriiiiiiiiiiccecteeeeee e 241
Fulya Tagel, Maltepe University, Turkey
Ebru Beyza Bayarcelik, Maltepe University, Turkey

E-commerce has become a fundamental force driving economic prosperity by
transforming industries and business models alongside advances in information and
communication technologies. The COVID-19 pandemic highlighted the critical role
of e-commerce in sustaining economic activity and accelerated its adoption. This
process caused changes in consumption behaviors and lifestyles, leading to new
habits. Furthermore, e-commerce has generated positive effects in employment,
economic restructuring, fairness, environmental protection and cultural interaction,
while also carrying social and political implications. This study employs bibliometric
analysis to evaluate the literature on e-commerce and digital economy. A total
of 302 articles published between 2001 and 2025 were collected from the Web
of Science database. The findings indicate that academic interest in e-commerce
and the digital economy has increased since 2018. Future studies are expected to
expand the knowledge base by focusing on emerging technologies such as artificial
intelligence, big data, blockchain etc.



lbn Haldun University P Address: 195.33.244.114

Chapter 10

Global Value Chains: From Multinational Dominance to SME Empowerment

in a Regionalized and Digitalized World ............ccccvvvevieecirniieeieeee e 273
Irmak Orman, Isik University, Turkey
Suat Teker, Isik University, Turkey
Dilek Teker, Isik University, Turkey

Global Value Chains (GVCs) emerged as a defining feature of international trade
following the liberalization of global markets and the advancement of information
and communication technologies in the second half of the twentieth century. Initially
driven by multinational enterprises (MNEs) through strategies such as foreign direct
investment, offshoring, and outsourcing, GVCs evolved into complex networks
connecting suppliers, producers, and consumers across multiple geographies.
However, the landscape of global trade is undergoing a significant transformation.
Recent disruptions, including the global financial crisis, the COVID-19 pandemic,
and rising geopolitical tensions, have exposed vulnerabilities in hyper-globalized
production systems. In response, a paradigm shift toward regionalization, friend
shoring, supply chain resilience, and technological innovation is reshaping GVC
structures. Concurrently, digitalization has lowered barriers for small and medium-
sized enterprises (SMEs), enabling them to integrate into international trade networks
and assume more strategic roles.

Chapter 11
Uncovering Digital Maturity and Financial Performance Relationship in the
SEIVICE SECLOTS .evviutiiiiriiieiieeite ettt sttt st sbt et e s e bt sbee b esaeennee 303

Mustafa Kemal Yilmaz, Ibn Haldun University, Turkey

Mine Aksoy, Yalova University, Turkey

Esra Cengiz Tirpan, Bilecik Seyh Edebali University, Turkey

Mehtap Ozsahin, Gebze Technical University, Turkey

Erman Cogkun, Bahgesehir University, Turkey

Ozgiir Uysal, Central Security Depository and Trade Depository of

Tiirkiye, Turkey

This study aims to explore how digital maturity level (DML) affects financial
performance (FP) in the service sector firms listed on Borsa Istanbul in Tiirkiye. Using
panel data of 59 service companies for the years 2016-2022, this study employs a
text mining approach to calculate DML of the firms from their annual reports and
uses panel regression analysis to examine the interplay between DML and FP. The
results indicate that there is a U-shaped relationship between DML and FP of service
sector firms. Companies that have a greater orientation towards digitalization face a
decreasing FP in the short term but get increasing financial benefits in the long run.
However, this relationship varies across the sectors of information, communication
and publishing activities, construction and public works and transportation and



lbn Haldun University P Address: 195.33.244 114

storage. The findings provide valuable insights for companies to structure right
digitalization strategies to ensure sustainable financial gains.

Chapter 12
The Virtual Currency Paradigm: Transforming the Landscape of Money
Laundering and White-Collar Offenses in the Digital Era ...........ccccocenienienee 337
Saurabh Chandra, Bennett University, India
Boddu Harshith Sai, London School of Economics and Political Science,
India
Pradeep Kulshrestha, Bennett University, India
Versha Vahini, Bennett University, India
Suparna Kundu, Amity University, Kolkata, India
Bhumika Muchan, Bennett University, India

Digital currencies have gained significant popularity due to their distinct
benefits,including rapid cross-border transactions,decreased transaction costs,
improved privacy, and diminished dependence on conventional banking systems.
Cryptocurrencies,including Bitcoin,Ethereum and others, function on decentralized
platforms that utilize blockchain technology. unregulated and pseudonymous
characteristics of cryptocurrencies have rendered them a prime target for exploitation
in illicit activities, especially in the context of white-collar crimes such as money
laundering. This research paper examines the changing dynamics between
cryptocurrency and money laundering, highlighting how individuals and criminal
enterprises leverage this technology tobypass established financial controls and
avoid detection. This paper extensively examines the challenges encountered by
regulatory authorities in addressing money laundering activities associated with
cryptocurrencies.

Chapter 13
Smart Tourism as a Strategic Driver for Sustainable Digital Transformation
in the Rural Himalayas: Global Lessons and Local Insights ............ccccceceeiie. 377
Runa Das, Lovely Professional University, India
Amrik Singh, Lovely Professional University, India
Kankan Roy, Siliguri College, Darjeeling, India
Senjuti Sen, Symbiosis Institute of Geoinformatics, India

Thisresearch explores how emerging technologies such as Artificial Intelligence (Al),
the Internet of Things (IoT), Geographic Information Systems (GIS), and Virtual
Reality (VR) have the potential to enable Sustainable Digital Transformation as a
strategic driver for tourismin the Rural Himalayas. The goal is to promote sustainable
digital transformation through emerging technologies and inclusive growth in tourism
within the rural Himalayas of West Bengal, India. It utilises a thematic literature
review from a global platform and case studies from areas in the rural Himalayas.



lbn Haldun University P Address: 195.33.244 114

Results indicate that local stakeholders are increasingly eager to adopt digital tools to
enhance destination marketing, improve visitor experiences. Nonetheless, challenges
such as digital exclusion, inadequate infrastructure, and lack of policy coordination
hinder wider adoption. Furthermore, it provides actionable policy suggestions and
outlines future research avenues, positioning the rural Himalayas of West Bengal.

Chapter 14
A Review of Research on Digital Equity in Healthcare: Critical Realist (CR)—
Critical Discourse Analysis (CDA) Insights for a Sustainable Digital Eco....... 409
Darijana Antonié, Centre for Health System Development and
International Cooperation, Public Health Institute of the Republic
of Srpska, Bosnia and Herzegovina
Imran Aslan, Faculty of Health Sciences, Health Management
Department, Bingol University, Turkey
Slobodan Stanié, Centre for Health System Development and
International Cooperation, Public Health Institute of the Republic
of Srpska, Bosnia and Herzegovina

The accelerating digital transformation of healthcare systems highlights the growing
importance of digital equity within a sustainable digital health economy. This chapter
examines access, digital literacy, infrastructure, policy inclusion, and socio-economic
disparities shaping the use of digital health tools. Using interdisciplinary literature
and critical discourse analysis from a critical realist perspective, it explores key
enablers and barriers across patients, providers, and policymakers, and identifies
practical directions for equitable and sustainable digital health strategies.

Chapter 15

Strategic Innovations in Wastewater Treatment: The Role of Al and

Nanomaterials in a Sustainable Digital ECOnomy .........c.cccocevvinviniinicniennene 443
Debanjali Barman Barman Roy, Ajeenkya D.Y. Patil University, India
Yashodhan Sonwane, Ajeenkya D.Y. Patil University, India
Purvesh Kolpe, Ajeenkya D.Y. Patil University, India

This chapter provides a comprehensive overview of different nanoparticle synthesis
techniques that have been extensively reported by researchers. These include
conventional physical and chemical methods such as sol-gel synthesis, chemical
reduction, hydrothermal and solvothermal techniques, and precipitation methods,
as well as environmentally friendly green synthesis approaches utilizing plant
extracts, microorganisms, and biomolecules. Green synthesis, in particular, has
gained significant attention due to its sustainability, cost-effectiveness, and reduced
environmental impact. The discussion highlights how the choice of synthesis method
influences the efficiency of nanoparticles in wastewater treatment applications and
underscores the importance of optimizing synthesis parameters to achieve desired



lbn Haldun University P Address: 195.33.244.114

properties.The chapter also discusses the importance of developing sustainable and
scalable strategies for the practical implementation of Al and nanotechnology in
wastewater management.

Compilation of References ...............c.cccoooiieiiiiniiiniieeee e 481

About the Contributors ..............oooiiiiiiiiiieeeeeeeeeee e 561



lbn Haldun University P Address: 195.33.244 114

Preface

The transition toward a sustainable digital economy represents one of the most
significant transformations of the contemporary era. As digital technologies continue
to redefine industries, institutions, and societies, the role of strategic management
has become increasingly central in guiding this transformation toward long-term
sustainability, inclusivity, and resilience. This volume brings together arich collection
of scholarly contributions that examine how organizations can leverage strategic
thinking to navigate the complexities of digitalization while addressing pressing
economic, environmental, and social challenges.

Digital transformation today extends far beyond technological adoption; it re-
quires a reconfiguration of organizational capabilities, leadership paradigms, and
governance structures. Across sectors, decision-makers are tasked with balancing
innovation with responsibility, efficiency with equity, and growth with sustainability.
The chapters in this book collectively explore these tensions and offer frameworks,
models, and empirical insights that illuminate pathways toward sustainable digital
development.

A defining feature of this volume is its interdisciplinary scope. It bridges stra-
tegic management with emerging domains such as artificial intelligence, big data
analytics, blockchain, and digital platforms, while also addressing critical areas
including supply chains, human resource management, global value chains, health-
care, tourism, and environmental sustainability. This breadth reflects the pervasive
impact of digitalization and underscores the need for integrated, systems-level
approaches to strategy.

Equally important is the human dimension emphasized throughout the book.
From empowering individuals in the digital economy to fostering ethical leadership,
enhancing workforce capabilities, and addressing digital equity, the contributions
highlight that sustainable transformation is ultimately driven by people. Organiza-
tions must cultivate not only technological competence but also ethical awareness,
adaptability, and collaborative capacity.

XVi
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The volume also provides a global perspective, drawing on insights from di-
verse geographic and institutional contexts. These varied viewpoints reveal how
digital transformation unfolds differently across regions while also pointing to
shared challenges such as regulatory complexity, digital divides, and the need for
innovation-driven growth. By integrating theoretical advancements with practical
applications, this book aims to inform both academic inquiry and strategic practice.

CHAPTER OVERVIEW

Chapter 1 introduces a human-centered strategic framework for digital empower-
ment, emphasizing the interplay of individual passion, digital platforms, and ethical
power in shaping sustainable success.

Chapter 2 explores the role of artificial intelligence in enhancing strategic fore-
sight, enabling organizations to anticipate risks and opportunities within a rapidly
evolving digital and sustainability landscape.

Chapter 3 examines advanced big data visualization techniques and frameworks
that support real-time, insight-driven decision-making across multiple sectors.

Chapter 4 analyzes strategic change management approaches that align digital
transformation initiatives with sustainability goals through leadership, governance,
and capability development.

Chapter 5 investigates leadership models that integrate digital transformation
with sustainability imperatives, highlighting the importance of ethical, adaptive,
and visionary leadership.

Chapter 6 discusses data-driven performance management systems in the digital
era, focusing on the integration of analytics, human resource practices, and leadership
for organizational effectiveness.

Chapter 7 explores the integration of digital technologies such as artificial in-
telligence, blockchain, and 10T in enhancing the sustainability and performance of
supply chains.

Chapter 8 analyzes the intersection of artificial intelligence and digital nomad-
ism, and its implications for the future of work, policy development, and global
labor dynamics.

Chapter 9 reviews the evolution of e-commerce within the digital economy,
identifying key drivers, research trends, and the broader socio-economic impacts
of digital trade.

Chapter 10investigates the transformation of global value chains, highlighting the
shift from multinational dominance toward greater participation and empowerment
of small and medium-sized enterprises.

XVii
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Chapter 11 explores the relationship between digital maturity and financial
performance, demonstrating how digitalization impacts organizational outcomes
over time.

Chapter 12 examines the implications of virtual currencies for financial sys-
tems, particularly in relation to regulatory challenges and emerging risks in digital
financial environments.

Chapter 13 investigates the role of smart tourism and emerging technologies in
enabling sustainable development in rural and underdeveloped regions.

Chapter 14 explores issues of digital equity in healthcare, focusing on access,
inclusion, and the socio-economic factors shaping digital health systems.

Chapter 15 examines innovative approaches to wastewater treatment, highlighting
the role of artificial intelligence and nanotechnology in advancing environmental
sustainability.

Together, these chapters provide a comprehensive and forward-looking explo-
ration of how strategic management can be leveraged to build a sustainable digital
economy. The insights presented aim to support scholars, practitioners, and poli-
cymakers in designing strategies that not only harness technological innovation but
also contribute to a more equitable and sustainable future.

xviii



Chapter 11
Uncovering Digital
Maturity and Financial
Performance Relationship
in the Service Sectors

Mustafa Kemal Yilmaz Mehtap 62§ahin
Ibn Haldun University, Turkey http://orcid.org/0000-0003-2527-4166
Gebze Technical University, Turkey
Mine Aksoy
http://orcid.org/0000-0002-4773-1770 Erman Coskun
Yalova University, Turkey Bahgesehir University, Turkey
Esra Cengiz Tirpan Ozgiir Uysal
http://orcid.org/0000-0001-7675-5635  contral Security Depository and Trade
Bilecik Seyh Edebali University, Turkey Depository of Tiirkiye, Turkey
ABSTRACT

This study aims to explore how digital maturity level (DML) affects financial per-
formance (FP) in the service sector firms listed on Borsa Istanbul in Tiirkiye. Using
panel data of 59 service companies for the years 2016-2022, this study employs a
text mining approach to calculate DML of the firms from their annual reports and
uses panel regression analysis to examine the interplay between DML and FP. The
results indicate that there is a U-shaped relationship between DML and FP of service
sector firms. Companies that have a greater orientation towards digitalization face
a decreasing FP in the short term but get increasing financial benefits in the long
run. However, this relationship varies across the sectors of information, communi-
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cation and publishing activities, construction and public works and transportation
and storage. The findings provide valuable insights for companies to structure right
digitalization strategies to ensure sustainable financial gains.

INTRODUCTION

The rapid advancement of digital technologies (DT) has revolutionized business
landscape, offering new opportunities for firms, reshaping business models, and
significantly influencing operations (Lei et al., 2022). By employing digital means,
companies have become more competent to achieve long-term goals through the
integration of new data resources at low cost and speed up their response to market
demands (Verhoefetal., 2019). According to the World Economic Forum (2024), an
estimated 70 percent of new value created over the coming decade will be based on
digitally enabled business models. Therefore, it is essential to examine the influence
of digitalization on firm performance. This is particularly true for emerging markets
that aggressively struggle to shift to an intelligence-based economy.

The impact of digitalization on firm performance comes from enabling improve-
ments in efficiency, revenue growth, product/service quality, customer satisfaction,
employee engagement, and a greater focus on innovation (Deloitte, 2023). For in-
stance, digitalization helps firms grow revenue by improving customer experience
and the development of new products and services. Therefore, ambitious firms
should boost growth and innovation to tap high potential of digitalization. Despite
the advantages that digitalization offers for business community, there are limited
discussion of its impact on service sectors, where advanced DT such as artificial
intelligence (Al), generative Al, Internet of Things (IoT), virtual reality (VR), and
big data analytics are frequently employed (Vial, 2019).

Recent discussions on digital transformation highlight important differences in
how industries adopt and benefit from new digital tools. Digitalization plays a more
transformative role in service sectors compared to manufacturing sectors in many
countries (Ribeiro-Navarrete et al., 2021; Ndubuisi et al., 2023). By 2019, services
accounted for 55 percent of the GDP and 45 percent of employment in emerging mar-
kets (Nayyar et al. 2021). Digitalization in service sectors offers several advantages,
i.e. automating processes, cutting costs, minimizing human errors, and encouraging
an innovation culture (Parida et al., 2019). DT allows firms to better understand cus-
tomer preferences and deliver more customized services. Digitalization also enables
firms to create new business models such as subscription-based, or platform-based
services, altering the value chain (Lee & Lim, 2018). The Covid-19 pandemic has
remarkably sped up digital transformation in service sectors, particularly influencing
healthcare, education, and entertainment. DT assist firms to better serve customers
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during this turbulence by developing their capabilities through agility, flexibility,
and resilience (Chin et al., 2023).

Despite growing global interest in the strategic value of digital transformation,
research coverage remains uneven across country groups. Most of the studies in-
vestigating the impact of digitalization on firm performance have been conducted
in developed markets. There are relatively few studies (Cherkasova & Slepushenko,
2021; Masoud & Basahel, 2023; Valaskova et al., 2025; Yonghong et al., 2023)
that explore the effects of digital maturity (DM) on financial performance (FP) in
emerging markets, where digitalization plays a key role in increasing productivity,
reducing costs, and facilitating access to global markets (Dahlman et al., 2016). This
study seeks to explore the impact of DM on FP by conducting a text mining analysis
of the annual reports of service sector firms listed on Borsa Istanbul in Tiirkiye, a
well-suited setting that shows high level of digitalization among emerging markets.
Digital transformation of Tiirkiye diverges from many of its peers across key indi-
cators, such as ICT adoption and digital infrastructure. Many Turkish firms actively
embrace digital transformation as their priority toimprove operational efficiency and
consumer experience through investments in Al, and data analytics technologies.
These attempts significantly influence firm-level digital transformation trajectories,
an issue shared with many emerging markets where uneven digital readiness ham-
pers corporate performance. This research only focuses on service sectors where
digitalization intensively shapes operational processes and customer experiences.
In conducting the study, digitalization maturity index (DMI) scores were calculated
from 2016 to 2022 as Turkish firms have given pace to digitalization strategies in
recent years. The study also examines whether the relationship between DM and
FP differs among the sub-sectors.

This research contributes to literature in three folds. First, by mapping the dig-
ital maturity level (DML) of the firms based on counts of the digitalization related
keywords in the annual reports, the study employs text mining analysis to calculate
DML scores of the entities. Second, the study explores the interplay between DML
and FP for the service sectors, focusing on how the degree of DML affects FP. In
this sense, it guides service sector firms in emerging markets and provides valuable
insights inrefining their digitalization strategies to enhance competitiveness. Finally,
this paper provides new evidence in an emerging market setting where corporate
digitalization has been rapidly developing. Thus, it offers clear intiutions for the
significance of digitalization, motivating emerging market firms to assess changes
in their business environments and adopt proper digital technologies to boost FP.

The rest of the paper is organized as follows: Section 2 presents the theoretical
and conceptual framework and formulates the hypothesis. Section 3 gives the data,
variables, and methodology. Section 4 provides the empirical findings. Finally,
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Section 5 concludes the study by outlining the theoretical and practical implications,
as well as suggesting directions for future research.

2. THEORETICAL AND CONCEPTUAL FRAMEWORK
AND HYPOTHESIS DEVELOPMENT

2.1. Theoretical and Conceptual Framework

Technology is a fundamental resource for strategic investment in digital transfor-
mation, but achieving this transformation requires alignment with a firm's internal
resources (Brinch et al., 2021). Resource-based view (RBV) is one of the most
prominent theories to explain the impact of digital orientation on firm performance
(Mikalef etal., 2019; Rivard et al., 2006; Rodriguez & Rodriguez, 2005). According
to the RBV, digitalization is a strategic resource that is valuable, scarce, and diffi-
cult to replicate in the business environment (Barney, 1991). Many studies suggest
that firms that leverage digitalization as a key resource tend to outperform their
competitors (Dubey et al., 2019; Huang & Wang, 2020). This study employs RBYV,
believing that tangible and intangible aspects of digitalization raise FP.

In recent years, the rapid development and integration of advanced digitalization
have enabled digital servitization, accelerating the growth of service firms (Gebauer
etal.,2021). Digital servitization is the process of transforming a firm by means of a
service combination and the intensive use of digital technologies and is beneficial in
delivering the outcomes for customers. On this respect, AL, IoT, big data, blockchain,
and VR equip service firms with the necessary tools for creating customer-focused
business models (Paiola & Gebauer 2020). Smart technologies highly influence
firm performance by allowing entities to align their business processes in ways that
boost customer satisfaction (Immonen & Sintonen, 2015; Roy et al., 2017). At the
firm level, digitalization stimulates product and service innovation and offers new
opportunities, empowering firms to provide broader value propositions to customers
by collecting and analyzing data from various sources and generating new business
models through implementing sophisticated strategies. In this sense, as claimed by
many studies (Fernandez-Portillo et al., 2022; Kuang et al., 2023), digital enhance-
ment improves operational and financial performance and leads to greater efficiency
by leveraging innovative capabilities and optimizing the allocation of resources.

However, improvements in corporate performance through digitalization do
not take place until the human resources of a firm gain the required expertise
(Skorupinska & Torrent-Sellens, 2017). Therefore, the progress of digitalization
and the amelioration of financial results may take some time depending upon the
management of digital processes (Vu, 2011). For instance, many companies lever-
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age data analytics to uncover insights and predict emerging trends, enabling them
to make swift decisions and promptly respond to consumer demand. However, big
data investment may pay off over time (Wamba et al., 2017). On this respect, the
DML of firms has paramount importance. Fernandez-Portillo et al. (2022) indicate
that increased level of digitalization is associated with improved firm performance.
Based on interviews with firms from 11 countries, Bouwman et al. (2018) state
that firms with a higher level of digitalization have more efficient and innovative
business models.

Despite growing scholarly attention to the impact of digitalization on firm
performance, the findings are mixed. Many studies (e.g. Fernandez-Portillo et al.,
2022; Guo & Xu, 2021; Martin-Pefia et al., 2019; Vitari & Raguseo, 2016; Zeng et
al., 2022) have found a positive relationship between these two constructs, whereas
some others have identified either a negative or negligible impact of digitalization
on firm performance due to increased operational costs arising from adaptation
pressures, integration expenses, and resistance to change (AlMulhim, 2021; Gebauer
et al., 2020; Jardak & Ben Hamad, 2022). Dobbs et al. (2015) assert that firms in
sectors that are more agile in adapting to digital transformation experience increased
FP, and those with higher levels of DM achieve better FP. Similarly, Bughin and
van Zeebroeck (2017) claims that firms that use their digital potential have higher
revenues than that of the average firm. Wroblewski (2018) analyzes whether firms
with higher DM outperform their less mature competitors in Sweden and indicates
that DM raised operational efficiency and return on equity.

Table A1 in the Appendix provides a summary of the selected studies examining
the relationship between DML and FP.

2.2. Hypothesis Development

Leveraging digital transformation enables firms to improve operational efficiency,
increase customer engagement, and gain valuable insights into market trends. It also
empowers them to explore new markets, generate additional revenue streams, and
develop innovative business models. However, digitalization is a challenging process
that demands substantial investment in technology, skill development, and cultural
transformation. As argued by Lichtenthaler (2019), firms need the capabilities and
knowledge of using DT to increase FP.

Numerous studies have emphasized the positive impact of digitalization on FP,
highlighting the importance of service-oriented strategies in realizing financial
benefits (Zhou et al., 2023). Majority of these studies claim that firms may enhance
efficiency by leveraging the digital skills of employees, increasing productivity and
reducing costs. Martin-Pefia et al. (2019) and Mithas et al. (2012) find that digitali-
zation has a substantial effect on revenue growth. Kohtam™aki et al. (2020) examined
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131 Swedish manufacturing firms and identified a U-shaped relationship between
digitalization and FP. They find that at low to moderate level of digitalization, the
interaction effect is negative, but as digitalization increases from moderate to high
level, the effect becomes positive, enhancing FP. Cherkasova and Slepushenko
(2021) conduct a study of 482 Russian firms across 20 industries from 2017 to 2019
and indicated that digitalization positively influences FP, with the most significant
impact observed at high DM.

In the journey of digital transformation, prioritizing cost reduction can amplify
the benefits of digitalization (He & Liu, 2019). However, in the early stages of
digitalization, investment in software, hardware, and skilled human resources can
substantially raise costs, decreasing FP (Dutta et al., 2014). As the digitalization
process deepens, return on assets (ROA) will gradually increase since the impact of
digitalization on FP has a certain lag (Yonghong et al., 2023). In a recent study of
Norwegian firms listed on Oslo Bgrs, Andersen (2023) discovers that ROA exhibites
a U-shaped effect for most technology trends, with a one-year lag. Similarly, Truant
etal. (2021) argue that firms in the early stages of digitalization exhibit lower levels
of FP compared to those with more advanced digital management practices.

Thus, the interplay between DM and FP is a dynamic process. Digital transfor-
mation may have a positive impact on FP only after firms adapt to digitalization by
incurring high costs and adjusting organizational structure and business processes.
Building on these discussions, we put forward the following hypothesis:
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Hypothesis: There is a U-shaped relationship between
the digital maturity level and financial performance.

Figure 1. Research framework

Predictive Margins
]

05

03571 3 3 7 i0
L_DML

Figure 1 illustrates the research framework and the proposed relationship.

3. DATA AND METHODOLOGY

3.1. Data Sample

This study focuses only on the service sector and covers 59 non-financial firms
listed on Borsa Istanbul for the period of 2016-2022. This timeframe is deliberately
chosen as the firms had to prepare their financial statements according to inflation
accounting application that entered into force by December 31, 2023. Table 1 re-
ports the sub-sectors in the sample. Services represent 54 percent of the GDP in
Tiirkiye by 2023, and their share does not display a remarkable change since 2015
(Worldbank, 2024). Service sectors more intensively deal with customer-focused
digital affairs compared to manufacturing sector, aiming to improve consumer
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satisfaction. Firms with less than 4 years of observation data were excluded from
the sample. The panel data analysis was conducted with a total of 59 firms and 388
observations to test the hypothesis.

Table 1. The distribution of the service sectors in the sample

Service sectors No. of firms
Wholesale and retail trade 15
Electricity, gas and water 10
Construction and public works 8
Hotel and restaurants 8
Transportation and storage 6
Information, communication and publishing activities 5
Real estate activities 3
Educational health sports and entertainment services 2
Professional, scientific and technical activities 1
Administrative and support service activities 1
Total 59

3.2. Variable Measurement

Our dependent variable is financial performance. Following prior studies (e.g.
Kuang et al., 2023; Yonghong et al., 2023; Zeng et al., 2022), return on assets
(ROA) was used as a financial performance indicator. It is measured by dividing
net income to total assets.

Calculated digital maturity level (DML) is used as the independent variable. It
quantifies the extent to which firms leverage DT to enhance customer interactions,
streamline operational processes, and transform business models (Hess et al., 2016;
Verhoef et al., 2019). There is a lack of research focusing on quantifying DML due
to its complex nature as a firm-wide strategic change (Gurbaxani & Dunkle, 2019;
Libert et al., 2016), making it challenging to measure. Following the relevant lit-
erature (Fu & Li, 2023; Guo & Xu, 2021; Wu et al., 2021; Zeng et al., 2022), text
mining analysis was applied to the annual reports of firms to measure DML. Text
mining analysis can involve different methods such as word frequency analysis, the
presence of specific words, regularities in data, tagging/annotation (Dreisbach et
al., 2019; Rybchak & Basystiuk, 2017). MAXQDA, which is a software designed
for qualitative and mixed-method data analysis, was employed to analyze the fre-
quencies of the DM related keywords in the annual reports (Marjaei et al., 2019).
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Figure 2 shows the flow diagram for the calculation of the Digital Maturity Index
scores, i.e. a proxy for the digital orientation of the firms.

Figure 2. The flow diagram for the calculation of the Digital Maturity Index scores
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The following steps were followed to calculate the DMI scores:

Step 1: 238 keywords were selected for different levels of digital orientation in
firms to construct a digital scale based on literature review, and the interviews
held with the experts. To construct a comprehensive vocabulary set, a content
analysis was conducted on policy documents and sectoral reports on digita-
lization. Strategic and technical reports issued by prominent institutions—
the Turkish Industry and Business Association (2017, 2020), the Ministry
of Development (2018), the Ministry of Science, Industry and Technology
(2018), and the Digital Tiirkiye Platform (2019, 2021)—were examined.
Based on the recurring concepts and themes within these sources, a set of
relevant keywords pertaining to digital transformation was identified. The
preliminary keyword list was subsequently reviewed by nine domain experts,
and the final dictionary was refined in accordance with their feedback.
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Step 2: The 238 keywords were coded and classified under 5 categories by con-
sulting with 4 academicians and 5 professionals (total of 9 coders). Category
1 includes the most basic DM associated keywords, while category 5 consists
of the highest-level DM associated keywords. The sample keywords in each
category are presented in Table 2.

Step 3: The annual reports of firms were processed, and the frequency of the 238
keywords was calculated by using MAXQDA software. For this analysis, pdf
documents with text conversion errors were excluded. Ultimately, 388 ob-
servations were used for the years 2016-2022 to calculate the DMI score for
each firm.

Step 4: When the frequency results were analyzed, it was observed that 15 words
in our list were not used in any report. Thus, they were excluded, and DMI
index scores were calculated based on 223 words.

Step 5: Total DMI scores were calculated by normalizing total frequencies of 223
words by the page number in each report as follows:

223

(word * frequency)/ number of pages in report

Table 2. The keywords used in the calculation of the digital maturity level scores

fategory Intranet, Internet, Server, Network Infrastructure

Smart TV, Smartphone, Mobility, Internet Access, Network Coverage,

Category 2 Network Function, Network Map, Productive, Productivity, Effectiveness

Network Security, Information Security, Digitization, Transformation, Fiber Optic,
Category 3 Broadband, Quick Adaptation, Decision Making, Mobile Device, Operational Improvement,
Performance Management System

Agile, Network Automation, Smart Solutions, Smart Technology, Smart Manufacturing,
Data Analytics, Cloud Computing, Cloud Security, Data Privacy, Data Lake, Digital Twin,

Category 4 Digital Business, Digital Workforce, 5G, Optimization, Automation, Robot, Cyber Security,
Sustainability, Innovation, Edge Computing
Artificial Intelligence, Big Data, Deep Learning, Smart Factory, Smart Agriculture,
Augmented Reality, Blockchain, Business Intelligence, Digital Transformation,
Category 5 Image Recognition, Internet of Things, Machine Learning, Metaverse, Robotic Process

Automation,
Virtual Factory, Virtual Reality, Sentiment Analysis

The annual report is a formal document in which listed firms publicly disclose
their financial performance for the fiscal year. It provides insights into the firm's
strategic decisions and outlook. If a firm has significant strategic shifts, these
changes should be clearly disclosed in the annual report. Given the public nature of
this report, firms exercise care in the wording to ensure transparency. Thus, firms
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should provide relevant information about their digitalization progress in the annual
report (Fernandez-Rovira et al., 2021; Sheng et al., 2019).

Control variables

Following prior studies (Jardak & Hamad, 2022; Kuang et al., 2023; Nasiri et al.,
2020; Zhao et al., 2024), firm size (SIZE), financial leverage (LEV) and firm age
(AGE) were used as control variables. SIZE was calculated by taking the natural
logarithm of the firm’s total assets. LEV was measured by dividing total liabilities to
total assets. AGE shows the period since the company was founded and is included
in the model by taking its natural logarithm.

3.3. Methodology

Using Stata, the panel regression analysis was employed to evaluate the impact
of DML on FP by estimating the following models (Equations 1 and 2). A dummy
variable was incorporated for each year to account for any unique characteristics
of the chosen period. First, FP was regressed on DML and control variables in
Equation (1).

;
ROA, = a+ B, DML, _, + B,SIZE, + B,LEV, + B,AGE,, + ;lk Year +e,,
¢!
To demonstrate a U-shaped relationship, FP was regressed on DML and its
squared term, DML?, as shown in Equation 2. A significant negative coefficient

for DML? suggests an inverted U-shaped relationship, while a significant positive
coefficient for DML?indicates a U-shaped relationship (Haans, Pieters, & He, 2016).

ROA, ,
= a+f DML, +p,DML’_ + f3 SIZE + f,LEV, +BAGE + Y AYear+e, — (2)
it— it— 3 it it it ye it

4. EMPIRICAL FINDINGS
4.1. Descriptive Statistics

Table 3 presents the summary of the descriptive statistics, while Table 4 displays
the correlation matrix. The Variance Inflation Factor (VIF) values for the explana-
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tory variables are below 10, indicating that multicollinearity is not a problem. The
mean score of ROA is 0.04 with a standard deviation of 0.122, implying that FP
varies little among the firms in the sample. This variable also exhibits a significant
positive correlation with DML as indicated by the coefficient of 0.119, showing
that as the DM of a firm increases, the degree of digital adaptation significantly
contributes to FP. The average DM score is only 1.323, suggesting that the level
of digitalization among service sector firms in Borsa Istanbul remains relatively
low. For LEV, a significant negative correlation was noted with ROA, whereas no
substantial correlation is discernible with the AGE. Finally, SIZE has a positive and
insignificant correlation with ROA.

Table 3. Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
ROA 388 .04 122 -.587 .683
DML 388 1.323 1.567 0 10.905
SIZE 388 13.857 2.143 9.254 20.176
LEV 388 .566 278 -119 1.175
AGE 388 3.267 .663 0 4.489

Table 4. Pairwise correlations

Variables a 2) (€)) “4) 5

(1) ROA 1.000

(2) DML 0.119* 1.000

(3) SIZE 0.064 0.517* 1.000

(4) LEV -0.366* 0.202* 0.381* 1.000

(5) AGE 0.034 0.041 0.329* 0.038 1.000
*p<0.05

4.2. Estimation Results

In Table 5, Model 1 shows the estimation results for equation (1) and Model 2
provides the estimation results for equation (2). Since our hypothesis posits a U-
shaped relationship between DML and FP, the quadratic term of DML is incorpo-
rated into Model 2 to empirically test this expected relationship. Figure 3 displays
the scatter plot with fitted lines depicting the relationship between DML and FP.
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The red line represents the quadratic fit for the relationship between DML and FP.
Quadratic fitting approximates discrete data using an analytical equation, offering
a more intuitive and accurate representation of the relationship between DML and
FP compared to other fitting methods. Hausman’s test (1978) indicates that the
random-effects model is appropriate for Model 1, while the fixed-effects model is
recommended for Model 2.

Figure 3. Fitting diagram of the digital maturity level and financial performance
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Figure 4. The non-linear relationship between digital maturity level and financial
performance
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The result for ROA in Model 2 satisfies the fundamental criteria for a U-shaped
relationship. The nonlinear relationship between DML and FP is shown in Figure 4.
The linear term is negatively (f = - 0.048, p < 0.05) and the squared term of DML is
positively (f =0.004, p < 0.01) associated with ROA. Following Haans et al. (2016)
and Lind and Mehlum (2010), our findings were validated using the “utest”. The null
hypothesis of the “utest” posits that the relationship is either monotonic or exhibits
an inverse U-shape. The alternative hypothesis is that the relationship is U-shape. In
Model 2, the overall test for the non-existence of a U-shaped relationship for ROA
yields at-value of 2.50 and a corresponding p-value of 0.008, suggesting that the null
hypothesis is rejected at a significance level of 1%. The findings, along with Figure
3, provide additional confirmation of the U-shaped relationship between DML and
FP, supporting our hypothesis. Firms in the mature stage of digitalization exhibit
higher FP compared to those in the initial stage, demonstrating that a greater digital
orientation has an increasingly positive effect on FP. Hence, the relatively negative
effect of digitalization decreases after the firm gets into the maturity stage. This
outcome validates the findings of the prior studies (Guo & Xu, 2021; Kohtamaki
et al., 2020; Yonghong et al., 2023).
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Of the control variables, financial leverage is negatively and significantly related
to ROA in Models 1 and 2 at 1% level. Firm size, firm age and the constant term
are not significant in any models. The result for firm size may stem from the fact
that large firms may have a small impact on digitalization level due to high costs
that do not depend on the digital presence level. Conversely, small firms benefit

less from advanced DT due to the large investment required.

Table 5. Panel regression results

Model 1 Model 2
Variables ROA ROA
DML _, 0.003 -0.048%*
(0.008) (0.019)
DML, 0.004 75
(0.002)
SIZE, 0.007 0.038
(0.007) (0.046)
LEV, -0.180%** -0.262%**
(0.034) (0.073)
AGE, 0.000 0.139
(0.015) (0.089)
Constant 0.021 -0.734
(0.068) (0.680)
Observations 328 328
Number of firms 59 59
R-squared 0.381

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.3. Ad Hoc Analysis

An ad hoc analysis was conducted to determine if our findings vary across sub-
sectors. Figure 5 presents the results. There is an U-shaped relationship between
DM and FP for most of the sub-sectors. Initial investment and integration challenges
first decrease FP, while the benefits outweigh initial difficulties and lead to financial
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success in the mature stage of digitalization. The following part briefly reviews the
relationship of DM and FP for sub-sectors.

Digitalization in wholesale and retail sectors is crucial due to the dominance
of e-commerce. DT optimize operations, improve customer experiences, and help
build agile models. POS system, personalized shopping experiences, supply chain
management softwares are some examples of digitalization. Firms initially face
challenges due to the high costs of integrating DT into the inventory, and supply
chain management systems, posing financial problems. Long-term benefits emerge
gradually with enhanced customer engagement, improved operational efficiency,
and wider market access as Kumar and Sandhu (2018) argue.

In the electricity, gas and water sector, DT enable better reliability, improved
operations, and grid resiliency. This sector is heavily asset-intensive, with high fixed
costsrelated to infrastructure, generation, and distribution, leading to financial losses
at the early-stage of digitalization. Al-driven grid optimization, and IoT-enabled
sensors reduce operating costs by preventing downtime and optimizing energy and
water distribution. High DM empowers utilities to deploy smart grids and water
management systems, leading to cost savings, improved demand forecasting and
excess capacity reduction. Dynamic pricing, and consumption insights via mobile
apps raise customer satisfaction, and result in increasing revenue streams.

In the hotels and restaurants sector, front office technologies assist customer
processes and back-office technologies streamline administrative tasks, overcoming
low productivity (Lee, Jang & Kim, 2024). This is important since the operations of
these sectors have low profit margin and high labor intensity (Mun & Jang, 2018).
DT helps firms reduce labor intensity through automation, data-driven decisions,
and optimization, leading to higher FP at high DML.

Firms in real estate sector incur high implementation costs at the early stage of
digitalization. This matter temporarily reduces FP. Al-driven property valuations,
virtual tours, and online mortgage processing, enable companies to better predict
market trends, optimize property valuations, and personalize client experiences,
boosting FP in the high DML.

In education, health, sport and entertainment services, online learning platforms,
telemedicine tools, sports analytics systems, and digital ticketing require high
investment costs, and when it is coupled with employee training and workflow
restructuring, it reduces FP. Advanced DM enables significant cost savings and
efficiency through the automation of repetitive tasks (e.g. appointment scheduling
in healthcare, ticket sales in entertainment) and data-driven decision-making (e.g.
personalized education, training based on sports analytics).
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Figure 5. Fitting diagram of the digital maturity level and financial performance
for sub-sectors
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On the other hand, an inverted U-shaped relationship was observed in the scatter
diagrams for the information, communication and publishing, construction and public
works, transportation and storage sectors. These sub-sectors were decomposed, and
their graphics were plotted in Figure 6.

Media and telecommunication sectors exhibit distinct patterns. Media sector
shows an upward trend in FP as DML increases. Digitally mature firms successful-
ly diversify revenue streams through subscription models, digital advertising and
data-driven content personalization (Lozi¢ & Cikovié, 2021). Telecommunication
sector exhibits a linear positive relationship between DM and FP, reflecting steady
improvement in FP as DM raises. 5G connectivity, and digital communication tools
drives consistent revenue growth. Unlike media sector, telecommunication sector
faces fewer financial problems in the early stage of digitalization since investments
in digital infrastructure directly align with their long-run goals.

The construction and public works sectors can be divided into energy and con-
struction and materials sectors. In energy sector, FP improves consistently as DM
increases, with gains accelerating at high DML. Energy firms leverage advanced
analytics and Al to optimize operations across the value chain, i.e. generation, trans-
mission, and distribution. At the high DML, digital platforms enhance customer
engagement through personalized services, smart meters, and real-time energy
consumption insights. Construction and material sector, on the other hand, conduct
project-based works. Early digitalization improves efficiency and raise FP, whereas
excessive reliance on DT lead resistance from workers, negatively affecting FP.

In the transportation and storage sectors, airlines have a U-shaped curve,
whereas other transportation firms have an inverse U-shape curve. Airlines bear
high upfront costs in adopting DT such as customer relationship management sys-
tem, and advanced fleet management tools, temporarily decreasing FP. However,
at the high DML, airlines benefit from integrated systems, i.e. Al-driven pricing,
predictive maintenance for aircraft, and automated customer services, and reduce
costs and improve service quality. High DML also improves customer experience
through personalized services, i.e. booking platforms, real-time updates (Heiets et
al., 2022; Menon et al., 2019). It allows airlines to leverage big data for optimizing
flight schedules, route planning, and fuel efficiency, contributing to financial gains.
Unlike airlines, firms in other transportation sectors adopt DT incrementally. Fleet
tracking, route optimization, and digital logistics improve operational efficiency
and cost management, leading to steady financial gains.
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Figure 6. Fitting diagram of the digital maturity level and financial performance
for sectors that have an inverse U-shaped relationship
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4.4. Addressing the Endogeneity Problem

The relationship between DML and FP may suffer from reverse causality, leading
to an endogeneity issue. Firms with lower performance are more inclined to imple-
ment digital transformation to modify their operations. To address this endogeneity
concern, the generalized method of moments (GMM) approach (1991) was employed
to conduct endogeneity tests.

Following prior studies (Wintoki et al., 2012; Yilmaz et al., 2023), a diagnostic
test for strict exogeneity was conducted, as recommended by Wooldridge (2010),
according to the Equation 3:
Y, = a+pX, +vZ,  +Q

it

i T T8 3)

Where “Zit+1” represents the future values of DML and DML? and “Qit+1”
are the future values of SIZE, LEV, and AGE.

Wooldridge test results are presented in Table 6, Model 1. The coefficient esti-
mates for the future values of DML (p = -0.040, p < 0.05) and DML? (§ = 0.004,
p < 0.05) are significantly different from zero. This indicates that there may be
an endogeneity problem. Additionally, an F-test examining the joint effect of the
coefficient estimates for all future values is significant (2.03, p < 0.10). The results
of the Wooldridge strict exogeneity test for the dependent variable ROA indicate
endogeneity, as they reject Wooldridge's null hypothesis.

After confirming the endogeneity among the variables, we adopted Blundell
and Bond's (1998) two-step system (generalized method of moment [GMM]) as the
preferred approach to address the endogeneity issues potentially arising from the
dynamic nature of our model. We utilized the two-step GMM approach incorporating
Windmeijer's (2005) correction. LEV, AGE, and year dummies were considered as
exogenous variables, while treating DML, DML? and SIZE as endogenous.

The validity of the two-step GMM method can be assessed using various post-
estimation tests. Among these tests, Arellano—-Bond AR (1) and AR (2) test statistics
indicate whether there is first and second order autocorrelation in the model, while
Sargan and Hansen (1958, 1982) test statistics indicate whether instrumental vari-
ables are valid. Among the autocorrelation tests, the AR(1) test result (p < 0.05) is
expected to be statistically significant and negative, while the AR(2) test result (p
> 0.1) is expected to be statistically insignificant. This indicates that although there
may be first-order autocorrelation in the model, there is no issue with second-order
autocorrelation (Arellano, 2003). The Sargan and Hansen (p > 0.1) test results
show that the instrumental variables used are valid. Furthermore, the exogeneity
of the instrumental variables can be evaluated using the difference Hansen test.
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The difference Hansen test shows that there is no endogeneity problem. Thus, the
assumptions required for estimation with system GMM are met.

In Table 6, the one-year lagged ROA (0.247, p<0.05), the two-year lagged DML
(0.073, p<0.05) and DML? (-0.007, p<0.05) and three years lagged DML (-0.095,
p<0.01) and DML? (0.013, p<0.01) and one-year lagged LEV (-0.145, p<0.01)
coefficients were significant. The fact that the one-year lagged ROA was significant
shows that previous ROA values have significant effects on the current ROA values.
The GMM coefficient estimates for the independent and control variables align with
and support the estimates from the models presented in Table 5.

Table 6. Wooldridge test results (Model 1) and GMM results (Model 2)

Model 1 Model 2
Variables ROA ROA
DML_, -0.001 -0.011
(0.025) (0.038)
DML?, -0.000 0.002
(0.002) (0.003)
SIZE, 0.081
(0.056)
LEY, -0.234%5%
(0.080)
AGE, 1.026 -0.016
(1.009) (0.017)
DML, -0.040%
(0.018)
DML} 0.004%%
(0.002)
SIZE,, -0.059
(0.035)
LEV_, -0.084
(0.069)
AGE_, -1.159
(1.335)
ROA_, 0.247%:

continued on following page
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Table 6. Continued

Model 1 Model 2
(0.109)
DML, 0.073**
(0.034)
DML, _, -0.095 %%
(0.034)
DML?, -0.007**
(0.003)
DML}, 0.013%%*
(0.004)
SIZE 0.001
(0.010)
LEV,, -0.145%+%
(0.049)
Constant 0.434 0.255%%*
(1.341) (0.080)
Number of instruments 71
Arellano—Bond AR (1) -2.07%*
Arellano-Bond AR (2) -1.29
Hansen test (p value) 49.25 (0.758)
Observations 269 210
R-squared 0.288
Number of HisseID 59 56

Year dummies are treated as exogenous variables, and they are unreported.
The model is estimated with system GMM, two-step, Windmeijer correction.
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

5. CONCLUSIONS AND DISCUSSIONS

Giventhe accelerated evolution of information technologies, digital transformation
has become a vital strategic focus for firms aiming to improve their performance
in the dynamic business environment. The implementation of digital technologies
provides acompetitive advantage by reducing costs and increasing quality, leading to
adifferent positioning in the market. To achieve this goal and display better financial
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results from digital resources, firms must have talented employees with adequate
training. This study explores whether digital maturity level of firms affects financial
performance by running text mining analysis to the annual reports of service sector
firms listed on Borsa Istanbul for the years 2016-2022. MAXQDA software was used
to analyze the frequencies of digitalization related keywords in the annual reports.

The findings indicate a distinct U-shaped relationship between DML and FP.
The initial excitement surrounding digital transformation can wane as firms struggle
with the cultural shift required for successful digitalization. As argued by Kane et
al. (2015), organizational culture is one of the primary barriers to digital trans-
formation, as employees often resist new technologies that challenge established
routines. Westerman, Bonnet, and McAfee (2014) emphasize that without strong
digital leadership and a culture that supports experimentation, firms fail to sustain
momentum in their digital efforts. Therefore, companies initially experience a
decline in FP as they bear the investment and adaptation costs of digitalization.
This decline can be attributed to their inability to fully leverage digital tools due to
cultural adaptation and internal resistance. Managers should also gain the required
expertise to efficiently use these tools, which take some time depending upon the
integration speed of digital processes. As entities develop a more mature digital
culture, the preliminary negative effects gradually diminish with a time lag and
become positive with the deepening of digitalization process. This may be due to
better acceptance and utilization of DT by employees and executive managers. This
finding indicates that the cost of some DT investments, e.g. data analytics, Al, might
be so high that the time-to-payoff would be extensive, influencing FP over time as
argued by Wamba et al. (2017). Thus, as firms embrace digital transformation and
reach a certain level of digital maturity, they reap the rewards of digital investments
such as better relationships with customers, suppliers and other stakeholders, leading
to significant improvements in FP. Finally, the findings reveal that the relationship
between DML and FP varies across information, communication and publishing
activities, construction and public works, and transportation and storage sectors due
to diverse characteristics of firms in these sub-sectors.

5.1. Theoretical and Managerial Implications
5.1.1. Theoretical implications

This study offers important theoretical implications and enriches the literature
on the relationship between digital maturity and firm performance. Within the
theoretical framework of the RBYV, this study pinpoints the strategic features of

digitalization as a competitive resource to show how accelerated digitalization may
increase financial performance. However, as argued by Lichtenthaler (2019), having
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digital technologies as strategic resources is not enough. Firms should dynamically
combine their human and digital architecture to sustain competitive advantages. This
approach also aligns with the intelligence-based view that highlights the importance
of integrating digital technologies to enhance firm performance. Thus, our findings
have significant implications for the RBV, enriching its relevance and application
in digital era.

5.1.2. Managerial implications

This study yields several implications for companies and policy makers. For
companies, the digitization process requires significant investment in technology,
skills and cultural change. Therefore, it is important for firms to have a well-defined
digitization strategy, considering the specific needs and goals of the company. Firms
should not only consider the technological aspect of digital transformation but also
align it with strategic objectives to maximize its financial impact. On this respect,
they must cultivate skillful human resources with different digital experiences to
boost the financial benefits of digitalization. Second, the notification and disclosure
of digital progresses in the annual report have an impact on the perceived value,
encouraging investors to increase their investment. Thus, companies should pay
close attention to the value offerings on digitalization and take the necessary actions
for positively influencing the perception of stakeholders through their reports and
disclosures. Ultimately, firms should gradually formulate digitalization strategies
and maneuver digital sphere in a reasonable manner to get expected financial gains.

Promoting the digital maturity of firms also requires the efforts of government
and policymakers. It is essential for government to encourage digitalization on firm
level through preferential policies. Policymakers should also strengthen cyberse-
curity and data governance matters. To address the risk of information leakage
resulting from digital transformation, policymakers should empower data protection
regulations concerning intellectual property rights, enhance cross-sector standards
for secure data sharing, and expand compliance support programs to help firms
implement robust protective measures. For emerging markets, policymakers must
also address structural constraints such as limited digital infrastructure and unequal
access to high-speed internet, which can hinder firms’ ability to adopt advanced
technologies. They should design capacity-building initiatives that support small
and medium-sized firms in acquiring the skills and resources needed to participate
in the digital economy.
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5.2. Limitations of the Study and Future Research

We recognize that our study has several limitations that offer avenues for future
exploration. First, the sample consists of only Turkish companies. This may hinder
the generalizability of the results due to the different set of digital capabilities in
other emerging markets. Future research may extend the coverage and make cross-
country analysis. Second, this study includes only service sector firms. Digital
orientation of manufacturing firms may reveal different results due to their diverse
profile. Third, this work does not use any moderating or mediating variable that may
further explain the interplay between digital maturity and financial performance.
Future studies may employ moderating or mediating variables to get more refined
results. Finally, there is limited data and information available on digitalization in
the annual reports of firms due to corporate confidentiality. Future research may
collect primary data to enhance the validity of the findings.
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