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ABSTRACT

In alignment with the Fourth Industrial Revolution, which encapsulates Industry 4.0,
Technology 4.0, Education 4.0, and Curriculum 4.0, University 4.0 emerges as a
contemporary paradigm for higher education. The objective of this study is to shed light
on the National University of Management's intentions in embracing the University 4.0
paradigm. University 4.0 primarily aims to facilitate knowledge dissemination, foster
and enhance innovation in alignment with the demands of the professional world within
the context of digital transformation. Given its harmonization with the principles of
Industry 4.0, or the Fourth Industrial Revolution (IR4), the concept of University 4.0
holds great appeal. Key elements and prerequisites for its implementation include the
incorporation of new learning methods that align with educational competencies,
research and development, and innovation (Education 4.0), the adoption of learning
methods suitable for the digital era (Technology 4.0), and the establishment of
innovative infrastructure to enhance learning processes and offer education and
training providers a systematic overview of new approaches to organizing learning
experiences for individuals and groups within the realm of Industry 4.0 (Curriculum
4.0).

Keywords: Industry 4.0, Technology 4.0, Education 4.0, Curriculum 4.0, University 4.0.
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1. INTRODUCTION

The landscape of higher education is currently confronted with unprecedented
challenges, primarily stemming from the rapid digital transformation happening
worldwide (Gkrimpizi, 2024). In this dynamic environment, higher education
institutions face numerous hurdles in integrating emerging technologies into their
curriculum, adapting to the evolving needs of students, and ensuring that graduates
possess the necessary qualifications that align with the demands of the job market
(Alenezi, 2023). In the era of digital advancements, the University 4.0 model emerges
as the most suitable and effective approach for higher education, particularly when
traditional face-to-face instruction is hampered by the challenges posed by Industry 4.0
(Chigbu et al., 2023).

In recent years, the concept of University 4.0 has emerged as a response to the profound
transformations brought about by the Fourth Industrial Revolution (Mian et al., 2020).
As higher education institutions grapple with the challenges and opportunities presented
by globalization, digitalization, and technological advancements, the notion of
University 4.0 has garnered increasing attention (Rodriguez-Abitia & Bribiesca-Correa,
2021). University 4.0 represents a paradigm shift in higher education, characterized by
the incorporation of cutting-edge technologies such as artificial intelligence, big data
analytics, Internet of Things (IoT), and cyber-physical systems into various aspects of
teaching, learning, and administrative processes (Nermend et al., 2022). Scholars have
extensively discussed the implications and imperatives of University 4.0 in adapting to
the rapidly evolving educational landscape (Mian et al., 2020 & Lim et al., 2020). Lim
et al., (2020) highlight the necessity for universities to effectively manage their business
processes through the application of information technology, emphasizing the fusion of
cyber technology and automation in service and learning processes. Oluka, A. M. (2023)
emphasizes the importance of integrating digital and mobile technologies into learning
methods, underscoring the need for universities to adapt to the demands of Education
4.0. Grosseck et al., (2023) shed light on the pivotal role of the Internet of Things, Big
Data, and Cyber Security in meeting the evolving needs of higher education,

emphasizing the imperative for institutions to align with the requirements of university
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4.0. Furthermore, Dima et al., (2022) discuss the concept of Education 4.0, which
involves the integration of technology into learning methods, laying the foundation for
the emergence of university 4.0. This integration encompasses both the physical and
indirect utilization of technology, facilitating a comprehensive transformation of higher
education. In essence, the National University of Management represents a paradigm
shift towards a more dynamic and integrated approach to higher education, positioning
itself to effectively address the challenges and seize the opportunities presented by the
Fourth Industrial Revolution (4IR). By prioritizing these core components and
implementing the necessary conditions, universities can enhance their ability to prepare

students and make significant contributions to societal progress in the digital age.

The National University of Management is an institution that embraces change in higher
education to meet the demands of the Fourth Industrial Revolution. This shift entails
integrating disciplines, leveraging technology, and adapting teaching methods to
adequately prepare students for the complexities of the current digital landscape. By
doing so, universities not only equip students with the necessary skills but also
contribute to societal progress in an increasingly interconnected world. It is an exciting

direction for education to embark upon.

2. PROBLEM STATEMENT

Many educational experts concur that the landscape of higher education is undergoing
a significant transformation (Kaputa et al., 2022). As the National University of
Management in Cambodia embarks on its journey towards embracing University 4.0, it
becomes crucial to delve deeper into the relevant literature to gain a comprehensive
understanding of the key principles, challenges, and strategies associated with this
transformative concept (Sovanara, 2023). Rapanta et al., (2021) have stated that by
thoroughly exploring the scholarly discourse surrounding University 4.0, the university
can develop well-informed strategies to effectively navigate the digital disruption and

position itself as a trailblazer in the ever-evolving realm of higher education.



3. RESEARCH QUESTIONS

In this study, the researchers seek to answer three principal research questions:

1.

2.

How does the adoption of University 4.0 principles impact the teaching
methodologies and learning outcomes at the National University of Management
in Cambodia?

What are the key challenges faced by faculty members in integrating emerging
technologies into their instructional practices at the National University of
Management, and how can these challenges be addressed to facilitate successful
implementation of University 4.0 initiatives?

What are the perceptions and experiences of students at the National University
of Management regarding the use of digital technologies and online learning
platforms in the context of University 4.0, and how do these perceptions

influence their engagement and academic performance?

4. RESEARCH OBJECTIVES

The objectives of this research is to contribute at accelerating the development of

University 4.0 based on a holistic analysis of the impacts of IR4.0:

1.

To evaluate the effectiveness of University 4.0 implementation at the National
University of Management by examining changes in teaching methodologies,
student engagement, and learning outcomes across various academic disciplines
and programs.

To identify the specific barriers and constraints hindering faculty members'
adoption of University 4.0 strategies, such as technological literacy, time
constraints, and resistance to change, and to develop targeted interventions and
support mechanisms to address these challenges.

To investigate the impact of digital technology integration on student learning
experiences and academic performance at the National University of
Management, with a focus on factors such as accessibility, usability, and the
quality of online resources and support services, in order to inform strategies for

enhancing student satisfaction and success in the digital learning environment.



5. LITERATURE REVIEW

5.1. Evolution of the concept of University 4.0

The "University" model's history is closely tied to global industrial revolutions. After
the first industrial revolution, a one-way educational paradigm known as "University
1.0" emerged, which emphasized administration, instruction, and knowledge
generation. This model promoted the idea of "owning knowledge," where the lecturer
played a central role in imparting knowledge to students in a passive manner.
Consequently, the lecturer was considered the primary source of instruction in the
University 1.0 model, providing students with the necessary information (Pangarso, A.,
2024). In the midst of the fifteenth century, the concept of University 2.0 emerged. In
this iteration, students continue to learn passively, but lecturers now also serve as the
primary sources of reference material for students, in addition to their role in delivering
information. University 2.0 strives to offer a greater quantity of mass general education,
coupled with higher-quality and more targeted instruction. Moreover, training curricula
are becoming increasingly standardized (de Ridder-Symoens, H. (Ed.). 1991).
University 3.0 represents a newer approach to higher education that places a strong
emphasis on inter-institutional and cross-cultural learning in the age of the Internet and
information technology. In this model, known as University 3.0, the primary goal is to
provide knowledge and training that aligns with the demands of the modern world,
including social networks, computers, automation, the Internet, and information and
communication technology (ICT). Teaching and research in University 3.0 make
extensive use of virtual labs, internet tools, and multimedia resources. Instructors are
seen as partners in enhancing students' learning experiences, facilitating a collaborative

and interactive learning environment (Cronje, J., 2016).

As an educational paradigm that harnesses the advancements in technology and digital
transformation brought about by the fourth industrial revolution, University 4.0 is
currently emerging. In this model, the traditional lecturer-led approach is replaced by a
focus on self-directed learning for students (Metreveli, A., 2019). The goal of University
4.0 is to empower students to continuously acquire knowledge and skills throughout

their lives, enabling them to shape their own educational journey while also fulfilling
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the requirements of their chosen field. Education in University 4.0 is closely intertwined
with intelligent systems, robotics, artificial intelligence, nanotechnology,
biotechnology, the Internet of Things, 3D printing, and self-driving cars, all of which
are key components of the fourth industrial revolution (Pangarso, A., 2024; El-Ebiary
et al.,2024).

According to the defined parameters, University 4.0 can be described as a
comprehensive educational model that is specifically designed to address the evolving
needs of learners and the workforce within the context of Industry 4.0. This innovative
approach harnesses the power of Technology 4.0 and incorporates the principles of
Education 4.0, all while utilizing a forward-thinking Curriculum 4.0. The ultimate goal
of University 4.0 is to equip students with the necessary skills and knowledge to thrive
in an ever-changing world. This holistic approach not only provides a robust education
but also emphasizes continuous adaptability and skill enhancement, which are crucial

for success in the modern economy (Oke, A., & Fernandes, F. A. P. 2020).

In essence, University 4.0 functions as a nurturing ecosystem that encompasses
teaching, learning, and fostering innovative startup initiatives, while also effectively
applying and leveraging knowledge in production and business operations, thus making
a valuable contribution to local socioeconomic development. With the principles of
University 4.0, students are empowered to actively select their learning resources,
personalize their learning paths, have flexibility in study schedules, strike a balance
between acquiring new technological knowledge and its practical application in the
workplace, and swiftly adapt to the demands of a technology-driven landscape

(Jirapong, et al., 2021).
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Therefore, the activities of University 4.0 are intricately connected to the concepts of
the Fourth Industrial Revolution, specifically Industry 4.0 (Mian et al., 2020). Within
the framework of Industry 4.0 and the Internet of Things, intelligent tools like robots
and artificial intelligence agent software have emerged, gradually displacing workers
and service staff in various sectors including education, commerce, tourism, recreation,
healthcare, and manufacturing. This shift presents a considerable challenge to the
recruitment market in terms of human resources (Gueye & Exposito, 2020).
Consequently, this serves as the driving force behind the transformation of the training
program and the University 4.0 model, which empowers students to tackle problems,
situations, and challenges by acquiring and developing the most relevant competencies
applicable to their personal lives, careers, and society (Oliveira, K. K. D. S., & De
Souza, R. A., 2022).

Moreover, the teaching methods employed by universities are highly adaptable to
changing circumstances. With the integration of new technologies into practical
education, traditional teaching methods are no longer suitable. Hence, universities must
adopt innovative teaching approaches that cater to the evolving demands of the labor
market in the Industry 4.0 era. To meet the need for highly skilled and competent
professionals, teaching quality is enhanced through the implementation of challenge-
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based learning methods, enabling students to navigate real-world scenarios through

practical problem-solving (Brudermann, et al., 2019).

University 4.0 employs cutting-edge facilities, services, and systems to enhance the
learning process, including admissions, the commencement of a new academic year, and
end-of-module exams. The advent of technology has played a significant role in
eliminating geographical barriers in education and serves as a key means of fostering
connectivity between University 4.0, lecturers, staff, and a diverse student body hailing
from all corners of the globe (Wawak, S., ef al., 2024). Information from universities is
swiftly and seamlessly transmitted to students, enabling them to engage in learning
anytime, anywhere, and utilize technology to access and share a wealth of valuable
resources (Rambe, P., & Bere, A., 2013). Simultaneously, University 4.0 espouses a
learner-centered educational model, where students take charge of their own learning
and delve into the intricacies of their chosen field, with lecturers assuming the role of

facilitators and guides.

In order to remain relevant and thrive in an ever-evolving landscape, global higher
education institutions must shift from traditional education to a needs-based approach.
This shift is essential due to the emergence of increasingly diverse student populations
with varying learning and studying requirements. Under this model, the responsibility
for knowledge transmission or acquisition rests squarely on the shoulders of each

individual student, empowering them to take ownership of their educational journey.

5.2. In the digital age, university 4.0

Digital transformation signifies a significant shift in operational activities,
organizational processes, capabilities, and other patterns within an institution. Its
primary objective is to harness the advantages and opportunities presented by digital
technology (Perkin & Abraham, 2017). In the realm of higher education, digital
technology and online resources have become pervasive, driving the transformation and
advancement of administrative management, admissions processes, as well as teaching,

learning methods, and research initiatives. Specifically, digital transformation
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empowers universities to effectively engage with students, faculty, scientists, and
external partners. Online lectures, audio and video recordings serve as valuable teaching
materials, accessible to students at their convenience. Digital platforms facilitate
seamless communication and interactive engagement between instructors and students,
while also organizing learning materials and evaluating the quality of online learning
experiences. Furthermore, digital transformation fosters expanded networking activities
and facilitates interactions with the business community, corporate partners, and
government agencies. Meetings, negotiations, training programs, and technology
transfer sessions can now be conducted through digital platforms, applications,
computer programs, and online meetings (Zhao et al., 2021; Mukul & Biiyiikozkan,
2023).

In the present digital landscape, which is closely intertwined with the environmental
changes brought about by Industry 4.0, higher education is undergoing a direct
influence, propelling its evolution towards the University 4.0 model (Gueye and
Exposito, 2020; Zhao et al., 2022). This model leverages the benefits of digital
advancements to effectively fulfill the mission of knowledge transfer. Specifically, it
aims to:

First and foremost, in the context of University 4.0, establishing strong linkages
between universities and Industry 4.0, also known as the fourth industrial revolution, is
of utmost importance to ensure relevance and foster innovation. Here are several types
of linkages that play a crucial role:

1. Industry Partnerships: Collaborating with industries to develop curriculum that
is aligned with industry needs, offering internships to students, and facilitating
joint research projects (Gibson et al., 2016).

2. Workforce Development: Designing specialized programs that focus on
developing skills required by the Fourth Industrial Revolution, such as artificial
intelligence, data science, robotics, and sustainable technologies (Li, 2022).

3. Agile Education Models: Implementing flexible education models that can
swiftly adapt to changing industry demands and technological advancements
(Lopez-Alcarria et al., 2019).
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4.

Entrepreneurship Ecosystem: Creating an environment within the university that
nurtures innovation, entrepreneurship, and the incubation of startups. This
allows students to apply their academic knowledge to real-world applications
(Bodolica & Spraggon, 2021).

Cross-disciplinary Collaboration: Encouraging collaboration and knowledge-
sharing among different departments and faculties to tackle complex real-world
problems. This interdisciplinary approach enhances the university's ability to
address challenges from multiple perspectives (Bates et al., 2022).

By embracing these linkages, universities can effectively bridge the gap between

academia and industry, preparing students for the dynamic and evolving landscape of

Industry 4.0 within the University 4.0 model.

Furthermore, in the context of University 4.0, establishing strong linkages to

Technology 4.0 is crucial. Technology 4.0 encompasses advanced technologies that

drive the fourth industrial revolution. Here are several types of linkages that are essential

for a university aiming to transition to the University 4.0 model:

1.

Digital Infrastructure: Investing in robust digital infrastructure is essential for
supporting online learning, virtual classrooms, and digital collaboration tools
(Kraus et al., 2021).

Big Data Analytics: Utilizing big data analytics to personalize learning
experiences, track student progress, and improve educational outcomes (Al-Sai
etal., 2022).

Artificial Intelligence (Al): Implementing Al-driven solutions for adaptive
learning, virtual tutoring, and intelligent content delivery (Rane et al., 2023).
Internet of Things (IoT): Integrating 10T devices to enable smart campus
management, real-time monitoring of resources, and enhance student
experiences (Abuargoub et al., 2017).

Virtual and Augmented Reality (VR/AR): Leveraging VR/AR technologies for
immersive learning experiences, virtual labs, and simulations (Fominykh et al.,
2015).
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6.

Cybersecurity: Strengthening cybersecurity measures to safeguard sensitive
student data, research findings, and institutional information (Cheng & Wang,
2022).

By embracing these linkages, universities can effectively harness the power of

Technology 4.0, enabling them to provide cutting-edge educational experiences and

prepare students for the digital era within the University 4.0 model.

Moreover, when it comes to transitioning to University 4.0, establishing strong linkages

to Education 4.0 is crucial. Education 4.0 involves adopting innovative approaches to

education in the digital age. Here are some strategies that universities can employ to

establish these linkages:

1.

Student-Centric Approach: Shifting the focus from a teacher-centered to a
student-centered learning approach, where students actively participate in the
learning process and have more control over their education (Devi & Deepa,
2021).

Collaborative Learning Environments: Creating environments that foster
collaboration among students, encouraging them to work together, share ideas,
and learn from one another (Hmelo-Silver et al., 2008).

Blended Learning: Integrating traditional face-to-face instruction with online
learning resources and digital tools to enhance flexibility and accessibility
(Dakhi et al., 2020).

Assessment and Feedback: Implementing innovative assessment methods and
providing timely feedback to facilitate continuous improvement and mastery of
skills (Dittmar & McCracken, 2012).

Emotional Intelligence and Well-being: Incorporating initiatives that prioritize
students' emotional well-being, mental health, and resilience, recognizing the

importance of holistic development (Ramos-Diaz et al., 2019).

By embracing these linkages, universities can create a dynamic and inclusive

educational environment that prepares students for the challenges and opportunities of

the digital era within the University 4.0 framework.
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In addition, establishing strong linkages between University 4.0 and Curriculum 4.0 is

essential for universities striving to embrace the digital era and prepare students for the

future workforce. Here are some key linkages to consider:

1.

Competency-Based Education: Designing curriculum that focuses on
developing specific competencies and skills that are relevant to future careers,
moving away from traditional course-based structures (Boyer & Bucklew,
2019).

Personalized Learning Paths: Offering personalized learning paths that take into
account individual students' strengths, weaknesses, and career aspirations,
allowing for tailored educational experiences (Ingkavara et al., 2022).
Experiential Learning: Incorporating experiential learning opportunities, such as
internships, co-op programs, service learning, and project-based courses, to
provide hands-on experiences and practical skills development (Aithal &
Mishra, 2024).

Global Perspectives: Integrating global perspectives and cross-cultural
understanding into the curriculum to prepare students for the interconnected
world and foster a global mindset (Merryfield, 1998).

Continuous Learning: Promoting lifelong learning by offering opportunities for
continuous education, upskilling, and reskilling to adapt to the evolving
requirements of the job market (Mozelius et al., 2024).

By establishing these linkages, universities can ensure that their curriculum remains

relevant, dynamic, and responsive to the needs of the digital age, equipping students

with the skills and knowledge necessary for success in the future workforce within the

University 4.0 framework.
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Figure 1 Key Elements of University 4.0 (Parag Diwan, 2020: A noted academic
leader, is at the vanguard of research and curriculum design across disciplines to usher

in Education.40. Evangelist & Advisor to universities:

The adoption of the University 4.0 concept necessitates the development of a curriculum
that aligns with the skills required to sustain Industry 4.0. This would result in the
creation of Curriculum 4.0. The pedagogy would undergo a transformation, embracing
Education 4.0 principles that incorporate digital teaching and learning methods,
utilizing online resources and technology advancements of Industry 4.0. Furthermore,

it would foster a culture of co-creation of knowledge and innovation.

A crucial aspect of this transformation is the development of a robust digital platform
for teaching and learning. This platform should incorporate cutting-edge technologies
like Augmented Reality (AR), Virtual Reality (VR), and Artificial Intelligence (Al) and
Machine Learning (ML) to provide adaptive learning experiences. By leveraging these
technologies, universities can ensure that today's digital natives receive an exemplary
student experience that aligns with their preferences and learning styles. University 4.0
signifies a groundbreaking advancement in higher education, encompassing a
multidimensional approach to learning and skill enhancement (Lapteva, A. V., &

Efimov, V. S. 2016 & Wessels, L., & van Wyk, J. A. 2022).
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6. METHODOLOGY

This study adopts a qualitative research approach to investigate the skills required for
University 4.0 in linkage with Industry 4.0, Technology 4.0, Education 4.0, and
Curriculum 4.0. Empirical data was collected through a combination of semi-structured
and structured interviews conducted with school leaders, lecturers, experts and selective
students. The duration of the interviews ranged from 30 to 60 minutes. The semi-
structured interviews aimed to identify specific themes for the structured interviews.

Thematic content analysis was employed to analyze the collected data.

6.1. Research Design and Sample

In order to determine NUM readiness for the transition to the University 4.0 model and
the use of modern technologies in the learning process, this research work on University
4.0 principles. This methodological approach made it possible to study the effect of
University 4.0 on the development of students’ professional competencies, skills,
readiness, and motivation to move to this learning model. The experiment was
conducted at the National University of from March to May 2024. As far as the paper
intended to determine the readiness for the transition to the University 4.0 model and

for use modern technologies in the learning process.

6.2. Survey

There were three phases to the entire study. The Industrial Revolution 4.0, Technology
4.0, Education 4.0, and Curriculum 4.0 statements are linkage to University 4.0 in the
initial stage of design. Bring all statements for verification from high-ranking
administrators, leaders, and specialists who are knowledgeable of the actual and

ongoing transformation of NUM toward U4.0.

Subsequently, the second phase convenes with a subset of lecturers who express interest
in deliberating on the scenario learning program, which is based on the ideas of
University 4.0 and innovative pedagogy. Its goal was to determine the main obstacles

National University of Management faculty members face when incorporating

18



emerging technologies into their teaching methods and how to overcome these obstacles

to enable the effective execution of University 4.0 projects.

In the last phase, the researcher spoke with a few students who were acquainted with
the University 4.0 curriculum that had been created and its current technology
integration. For a month, this task was done at National University of Management. The
suggested course of study was added to the campus learning system on what are the
attitudes and experiences of National University of Management students about using
digital technologies and online learning platforms in the context of University 4.0, and
how do these attitudes impact their engagement and academic performance? This
program was available to educators and students alike. and to look into how the National
University of Management's students' learning experiences and academic performance
are affected by the integration of digital technology. Specific attention will be paid to
aspects like usability, accessibility, and the caliber of online resources and support
services, as these will help shape strategies for improving student success and

satisfaction in the digital learning environment.

7. DATA ANALYSIS AND DISCUSSION

7.1. General situation of NUM

As Cambodia progressed from the recovery stage, the university experienced significant
growth in both its scope and scale. It expanded its academic offerings by establishing
seven faculties and a graduate school, effectively delivering educational services across
various levels of higher education. These academic entities have played a crucial role in
nurturing responsible human resources to contribute to the development of the country.
Additionally, a research center with abundant resources has been instrumental in
generating high-quality research outputs and sharing new knowledge with our

community.

Moreover, the university has extended its vision beyond domestic trends in higher
education by introducing internationally recognized bachelor's degree programs and a

master's degree program in high-demand fields. These emerging programs play a crucial
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role in nurturing the human capital required for Cambodia's development in the midst
of the country's digital transformation. To ensure a comprehensive education, students
are taught by experienced professors from both national and international backgrounds,
as well as world-class experts affiliated with the university's esteemed partners. The
university also provides students with abundant opportunities to engage in practical
learning experiences, such as project-based learning, internships, and mobility
programs. These initiatives allow students to apply their talents and knowledge in real-

world settings, fostering their holistic growth and development.

The National University of Management has recently initiated the "Digital Career
Development" project. Over the course of five years, this project seeks to enhance
digital employment skills by bolstering the capabilities of higher education institutions
in Cambodia. The project aims to achieve this by facilitating international standard
assessments, increasing the availability of scholarships and internships, and fostering
relationship-building opportunities. These efforts are designed to support the effective
implementation of skills development and promote better employment prospects for

students.

In the present era, digitalization is causing significant transformations across various
domains, including education. NUM is witnessing revolutionary changes that are
disrupting the traditional dynamics among different stakeholders in the education sector.
The prevailing landscape of digital transformations revolves around the seamless
integration of technology as a powerful learning tool. This integration not only
facilitates the adoption of innovative teaching and learning approaches but also fosters
the development of new methodologies that promote creativity and ingenuity in

education.

Hence, University 4.0 is embracing the integration of technology within the curriculum,
fundamentally transforming the approach to learning as a whole. By leveraging
technology, universities aim to enhance the overall student experience and equip future

graduates with the necessary skills for success in the workforce. University 4.0 draws
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inspiration from the principles of Industry 4.0, incorporating new pedagogical
approaches, innovative teaching and management tools, as well as smart and sustainable

infrastructure to create a dynamic and future-oriented learning environment.

Since its establishment in 1983, the National University of Management has been a key
player in the education and development of human resources in Cambodia. Recognizing
the evolving needs of the modern workforce, the university has developed a
comprehensive training program and embraced cutting-edge technology, including a
digital platform, to enhance the efficiency and effectiveness of its staff, research,
teaching, and learning processes. In line with the vision of University 4.0, the
university's new strategic plan aims to position itself as a leading institution in research
and innovation. By embracing this transformative approach, the National University of
Management strives to stay at the forefront of higher education, empowering students
and contributing to the advancement of Cambodia's society and economy (NUM’s

prospectus 2021 to 2024).

7.2. Data Analysis
In light of the aforementioned situation and the researcher's intentions, the following
statements are proposed to elicit response ideas from key individuals within the

institution.

Considering the importance of establishing linkages between universities and Industry
4.0 to ensure relevance and foster innovation, the following types of linkages have been
identified: industry partnerships, workforce development, agile education models,
entrepreneurship ecosystems, and cross-disciplinary collaboration. The responses
obtained will provide valuable insights into the case of the National University of
Management (NUM).

A | Linkages between universities and Available | In process Not
Industry 4.0 applicable
1 | Industry Partnerships 16 (40.0) | 20 (50.0) | 04 (10.0)
2 | Workforce Development 13 (32.5) | 23(57.5) |04 (10.0)
3 | Agile Education Models 19 (47.5) | 18 (45.0) | 03 (07.5)
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4 | Entrepreneurship Ecosystem 26 (65.0) | 14 (35.0) | 00 (00.0)
5 | Cross-disciplinary Collaboration 17 (42.5) | 19 (47.5) |04 (10.0)

The Entrepreneurship Ecosystem is predominantly available (65%) and also in the
process of further development (35%). Agile Education is slightly lagging behind, with
availability at 47.5% and ongoing development at 45%. Cross-disciplinary
Collaboration is available at 42.5% and in the process of improvement at 47.5%.
Industry Partnerships are available at 40%, with ongoing efforts to enhance them at
50%. Workforce Development is available at 32.5% and in the process of improvement
at 57.5%.

In terms of Industry 4.0 relevant skills and competencies, the ability to apply one's
knowledge in various collaborative contexts to create synergies and add value to tasks
is considered the most crucial skill for future professionals. What future professionals
need is a readiness for continuous learning in new settings and from individuals with
diverse backgrounds and experiences. This willingness to learn from others provides a
fruitful basis for exploring the best practices in educating the future workforce within
the context of the Fourth Industrial Revolution. The findings obtained from the
responses serve as valuable inspiration for co-creating the final outcome of the
Universities of the future project: a blueprint for education in the era of Industry 4.0.

The insights obtained from these findings serve as valuable inspiration for the
development of a comprehensive blueprint for education within the context of the
Fourth Industrial Revolution. This blueprint is a crucial component of the Universities
of the future project, aiming to enhance educational practices and effectively prepare
the future workforce for the challenges and opportunities presented by Industry 4.0. By
leveraging these insights, the blueprint will provide a solid foundation for equipping
students with the necessary skills and knowledge to thrive in the rapidly evolving digital

landscape of the fourth industrial revolution.

In summary, the dynamic and evolving nature of entrepreneurship ecosystems, the

significance of Industry 4.0 skills, and the imperative for agile education highlight the
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challenges and opportunities involved in preparing future professionals. The
Universities of the future project aims to address these needs by developing a
comprehensive blueprint that fosters a culture of continuous learning, collaboration, and
adaptability to meet the demands of the fourth industrial revolution. By embracing these
principles, universities can effectively equip students with the necessary tools and
competencies to thrive in an ever-changing digital landscape.

Consider the intend to be University 4.0 of NUM, any of the following kinds of linkage
to Technology 4.0: Digital Infrastructure, Data Analytics, Artificial Intelligence (Al),
Internet of Things (IoT), Virtual and Augmented Reality (VR/AR) and Cybersecurity

response are:

B | Linkages to Technology 4.0 Available | In process Not
applicable

1 | Digital Infrastructure 22 (55.0) | 18 (45.0) | 00 (00.0)
2 | Big Data Analytics 08 (20.0) | 17 (42.5) | 15(37.5)
3 | Artificial Intelligence (Al) 11 (27.5) |19 (47.5) |10 (25.0)
4 | Internet of Things (1oT) 11 (27.5) | 20(50.0) |09 (22.5)
5 | Virtual and Augmented Reality (VR/AR) | 11 (27.5) | 22 (55.0) | 07 (17.5)
6 | Cybersecurity 07 (17.5) | 21 (52.5) | 12(30.0)

The digital infrastructure at the University 4.0 of NUM is already established and in
progress, while cybersecurity measures are currently being improved. To create a smart
campus, the university is incorporating cutting-edge technologies such as IoT, AR/VR,
big data analytics, and Al. These interventions will optimize resource management,
provide immersive learning experiences, and enhance decision-making processes. By
embracing these advancements, the University 4.0 of NUM aims to realize a smart

campus and prepare students for the fourth industrial revolution.

In the context of global progress towards sustainability and resilient infrastructure,
digitalization plays a crucial role. The assimilation of Industry 4.0 technologies,
including loT, Al, big data, cloud computing, blockchain, and robotics, enables the
digital transformation of various fields. While individual studies have explored the use
of these technologies for smart campuses, there is a limited focus on presenting a

comprehensive understanding of their collective role. This study aims to bridge that gap
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and provides insights into the implementation of these technologies with a sustainability

perspective.

The study provides an overview of the different Industry 4.0 enabling technologies for
smart campuses. It highlights their significance and application in creating intelligent
and sustainable learning environments. One notable finding is the widespread use of
Wi-Fi as a wireless communication protocol for connectivity in various studies.
Additionally, the study acknowledges the utilization of Raspberry Pi as a hardware
controller for realizing smart campus applications with cloud computing capabilities.

Overall, this research empowers researchers to gain a deeper understanding of how these
Industry 4.0 technologies can be effectively implemented in the context of smart

campuses, taking into account sustainability considerations.

NUM, as a University 4.0, embraces key linkages to Education 4.0. These include a
student-centric approach, collaborative learning environments, blended learning,
assessment and feedback, and emotional intelligence and well-being. These initiatives
aim to create a dynamic and inclusive educational environment that prepares students

for the future.

C | Linkages to Education 4.0 Available | In process Not
applicable
1 | Student-Centric Approach 28 (70.0) | 10(25.0) |02 (05.0)
2 | Collaborative Learning Environments 28 (70.0) | 12(30.0) |00 (00.0)
3 | Blended Learning 34 (85.0) | 06 (15.0) | 00 (00.0)
4 | Assessment and Feedback 28 (70.0) | 10(25.0) |02 (05.0)
5 | Emotional Intelligence and Well-being | 13(32.5) | 14(35.0) | 13(32.5)

NUM, as a University 4.0, has successfully implemented blended learning and
collaborative learning environments. However, there is still progress to be made in terms
of incorporating emotional intelligence and well-being initiatives into the education
framework. Efforts are being made to prioritize and develop programs that address the

emotional well-being of students, ensuring a holistic educational experience.
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Education 4.0 envisions a future of education that harnesses the potential of digital
technologies, personalized data, and connectivity to foster lifelong learning. It
revolutionizes the teaching-learning process, empowering learners to shape their own
education through personalized, flexible, dynamic, and adaptive pathways. Extensive
literature has demonstrated that Education 4.0-based systems bring significant societal
benefits, offering increasingly efficient, agile, personalized, and affordable education.
Emphasizing emotional intelligence and well-being is an integral part of this

transformative approach (Haleem et al., 2024).

As a University 4.0, NUM prioritizes key linkages to Curriculum 4.0. These include
competency-based education, personalized learning paths, experiential learning, global
perspectives, and continuous learning. These initiatives ensure a dynamic and

comprehensive curriculum that prepares students for the demands of the modern world.

D | Linkages to Curriculum 4.0 Available | In process Not
applicable

1 | Competency-Based Education 23 (57.5) | 16 (40.0) 01 (02.5)

2 | Personalized Learning Paths 18 (45.0) | 13(32.5) 09 (22.5)

3 | Experiential Learning 31(77.5) |8(20.0) 01 (02.5)

4 | Global Perspectives 29 (72.5) |10 (25.0) 01 (02.5)

5 | Continuous Learning 23 (57.5) | 16 (40.0) 01 (02.5)

As a University 4.0, NUM has successfully implemented global perspectives,
competency-based education, experiential learning, and continuous learning initiatives.
However, there is still progress to be made in terms of developing and implementing
personalized learning paths. Efforts are underway to further enhance and integrate
personalized learning approaches into the curriculum, providing students with tailored

educational experiences.

The ability of universities to adapt to the demands of the 21st century will play a crucial
role in shaping the future workforce. Skills such as critical thinking, effective
communication, collaboration, and a growth mindset are essential in this context. By
fostering these abilities, universities can equip students with the necessary tools to thrive

in an ever-evolving professional landscape (Finegold, D., & Notabartolo, A. S. 2010).
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Faculty members at Cambodia's National University of Management (NUM) may
confront a number of significant hurdles while integrating emerging technologies into
their instructional techniques. Addressing these problems is critical to the successful
implementation of University 4.0 projects. Here are the main challenges: some faculty
members may lack full proficiency in using advanced digital tools and technologies
required for University 4.0, and there may be insufficient access to the necessary
technological infrastructure, such as high-speed internet, computers, and specialized
software. Some faculty members may be hesitant to adopt new teaching methodology
and technology because they are comfortable with traditional ways. They frequently
have enormous workloads, making it difficult to find time to study and integrate new
technologies into their teaching practices. It's possible that instructors aren't receiving
the ongoing assistance and organized training programs they need to acquire the
necessary abilities to use developing technology. The National University of
Management can help University 4.0 programs be implemented successfully by tackling
these issues with focused tactics. This will eventually improve the quality of education

and equip teachers and students for a future driven by technology.

Scholars stress that not every university is prepared for the shift to University 4.0. This
can be explained by a number of factors, including inadequate technical support, a lack
of control, design, and empowerment, inadequate development, and a lack of general
knowledge about the characteristics of this model's implementation in the educational
process at all organizational levels (Alzahrani et al., 2021). In order to better prepare
educators and learners for the shift to University 4.0, it is first imperative that they
become acquainted with the intricacies of this model and the characteristics of its
integration into the educational process via seminars, special courses, and educational

programs.

The perceptions and experiences of students at the National University of Management
(NUM) regarding the use of digital technologies and online learning platforms play a
significant role in their engagement and academic performance within the context of

University 4.0. Here's a detailed exploration of these perceptions: Students like being
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able to learn at their own speed and on their own schedule, which is made possible by
digital technology and online learning platforms. improved access to a variety of
learning resources, such as online libraries, interactive tools, and multimedia material,
can enhance the educational process. Multimedia and interactive content, including
gamified learning, videos, and simulations, can increase student engagement and
enjoyment. The self-directed nature of online learning necessitates high levels of self-
discipline and time management, which can be challenging for some students. On the
other hand, some students feel that online learning lacks the personal interaction and
immediate feedback that traditional classroom settings provide, leading to feelings of
isolation. Students may also encounter technical issues like poor internet connectivity,
software problems, or inadequate access to necessary devices, which can hinder their

learning experience.

By understanding and addressing the perceptions and experiences of students regarding
digital technologies and online learning platforms, the National University of
Management can foster a more engaging and supportive learning environment,

ultimately leading to improved academic performance and satisfaction.

Based on the respond of student in this study, there is a different perception on
University 4.0 (U4.0) among students. They agreed that this paradigm could create
permanent changes in a way of people work. As such, students are more familiar and
interested in 4.0 technologies. One possible reason is because they are more involved in
specific project that is close to industry 4.0. On the other hand, the level of education
influences the perception of students based on the terms that academic job will be
substituted by machines followed by the assumption that they have the strategy to
develop their IR 4.0 skills. The improvement of innovation, for example, ICT greatly
affects human life including the education system (education 4.0). There are researchers
indicated that instructors, speakers, and students in schools or tertiary foundations
utilized ICT in teaching and learning practice. This shows that computers, mobile phone
and other specialized devices had occupied significant in education field development

and techniques in delivering the process of teaching and learning (Brahim & Mohamad,
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2018). Besides that, students in high level of education is likely to have more exposure
on the use of technologies particularly students in urban schools. Therefore, they have
more understanding on the uses and applications on components in IR4.0 such as cloud
computing which is widely used nowadays. As compared to students in high schools, a
number of them still highly depend on teachers as their source of knowledge and
information. As a result, their understanding and practices on technologies related to IR

4.0 is still lacking.

However, not every nation has introduced the University 4.0 model to its academic
institutions. The University 3.0 model, which links education, science, and innovative
entrepreneurship and allows students to engage in both through the development of their
business projects, is still in use in Thailand's current education system. This is a good
example of how science and entrepreneurship can be combined. (Songkram, et al.,
2021). Since information and communication links permeate all social development
areas, the University 4.0 model views universities in the context of the knowledge
economy and aims to develop innovative digital activities that can meet the needs of
society as a whole. This is the main difference between the University 3.0 and

University 4.0 models (Nguyen, X.T. & Nguyen, T.T., 2020).

The difficulties faced by higher education lecturers while implementing novel teaching
strategies would be seen firsthand. It has seen how teaching approaches are impacted
by the expectation that faculty members embrace and integrate technology into the
curriculum. Certain technologies were formerly easily embraced and approved by both
teachers and students. Based on years of experience, a faculty member's willingness to
embrace and disseminate a new method of teaching and learning can sometimes be
determined by whether or not they believe the technology is a suitable teaching tool for

the subject they are teaching.

At other occasions, it was noted that instructors and students can resist embracing new
technology because they thought the previous approaches and tools were sufficient. The

instructor would argue that there was no reason to alter a tried-and-true teaching
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strategy. The faculty's views about the uptake and dissemination of technology are
consistent with the literature that was examined for this study: Because they see the
potential repercussions of using new technologies, individual teachers' views, beliefs,
and attitudes influence their decisions about technology adoption (Kardasz, S. M.,

2013).

8. CONCLUSION

The adoption of University 4.0 principles at the National University of Management
(NUM) in Cambodia can significantly impact teaching methodologies and learning
outcomes. University 4.0 emphasizes the integration of digital technologies,
personalized learning, and collaboration with industry to enhance education. Here are
some ways these principles might manifest at NUM as respond by NUM instructors
who familiar with teaching methodologies. The University 4.0 model requires a new-
format instructor who possesses modern competencies of personal and professional
growth (communicativeness, critical thinking, reflective thinking, creativity, self-
organization), prefers modern teaching methods (person-centered and interdisciplinary
approaches, use of cutting-edge teaching means, emphasis on practice and lifelong
learning), and can adjust to the new requirements of the modern world and develop new
competencies and skills. The pandemic experience has shown the importance of being
prepared for the transition to a new format of learning, in particular, a remote one, and
use of digital technologies. Thus, as researchers indicate, one of the priorities in today’s
universities should be to increase the readiness of educators to move to the University
4.0 model and introduce digital technologies in the educational process (Ishak, R. &

Mansor, M., 2020).

Overall, the adoption of University 4.0 principles at the National University of
Management in Cambodia can lead to more innovative, effective, and student-centered
teaching methodologies, resulting in improved learning outcomes and better preparation
for the future workforce. (University 4.0 will enable educational organizations to better

adopt the integration of technologies and the autonomous management of learning
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processes in University 4.0 for better management of the adaptation and differentiation
of learning paths, as well as the optimization of learning processes)

University 4.0 embodies an innovative educational framework designed to align with
the requirements of Industry 4.0. It seamlessly integrates Technology 4.0 and embraces
the principles of Education 4.0, underpinned by a forward-thinking Curriculum 4.0. This
comprehensive approach equips students with the adaptable skills necessary to thrive in

a rapidly evolving global economy.

University 4.0 represents an innovative educational model that harnesses the power of
digital technologies, leveraging connectivity to facilitate lifelong learning. It
emphasizes the integration of physical and digital realms, enabling autonomous
management of learning processes. This approach aims to enhance and adapt learning
in response to the rapid advancements in technology, ultimately serving the needs of
society. As stated by Gueye and Exposito (2020), "The University 4.0 provides
autonomous management of learning processes based on the integration of the physical

and digital worlds in order to improve and adapt learning."

University 4.0 is a revolutionary approach to higher education that effectively addresses
the requirements of the fourth industrial revolution. By seamlessly integrating cutting-
edge technologies and establishing strong partnerships with industries, universities can
empower students with the essential skills and knowledge needed to excel in a digital
economy. The flexible, personalized, and industry-focused nature of University 4.0
guarantees that learners are thoroughly prepared to navigate the ever-changing
landscape of the future workforce, embracing both challenges and opportunities with

confidence.

The findings of a study on the potential of developing new educational technologies in
the digital era indicate that the establishment of future university models, such as
University 4.0, should proactively anticipate the advancement of digital technologies.
This can be achieved by leveraging cyber-physical systems and widely adopting

artificial intelligence technologies in higher education. By accumulating a vast
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knowledge base through these means, University 4.0 can stay at the forefront of
technological advancements and effectively cater to the evolving needs of learners in

the digital age.

The evolution of modern universities necessitates the development of educational
technologies that align with the systemic nature of higher education. It is crucial to
recognize that the success of these technologies relies not only on the advancements of
the fourth industrial revolution but also on the changing socio-psychological traits of
young individuals. In this regard, the study highlights new psychological characteristics
of the younger generation, such as infantilism and personal irresponsibility, clip
thinking, poor memory, low concentration of attention, dependence on gadgets, and an
increasing digital presence. These factors have been found to have a significant impact
on the effectiveness of higher education. Therefore, addressing these challenges is

imperative in order to enhance the efficacy of higher education in the digital era.

9. RECOMMENDATIONS

The implementation of the University 4.0 framework at the National University of
Management (NUM) necessitates a holistic transformation of educational practices,
technological infrastructure, and institutional culture. By embracing the principles of
the Fourth Industrial Revolution, NUM can effectively enhance its capacity to impart
knowledge, foster innovation, and equip students with the necessary skills for thriving
in the digital economy (Oke, A., & Fernandes, F. A. P. 2020). This strategic shift holds
the promise of positioning the university as a frontrunner in higher education and

innovation, both at the national and global levels.

In accordance with the Fourth Industrial Revolution, which encompasses Industry 4.0,
Technology 4.0, Education 4.0, and Curriculum 4.0, University 4.0 represents a
contemporary paradigm for higher education. The aim of this study is to shed light on
the National University of Management's (NUM) intention to adopt the University 4.0
framework. Within the context of digital transformation, University 4.0 strives to

achieve goals such as knowledge transmission, innovation support, and enhancement of
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skills relevant to the professional world. The concept of University 4.0 is appealing as
it aligns higher education with the principles of Industry 4.0.

Essential Elements and Prerequisites for Implementation:

1. New Learning Methods Appropriate for Competencies in Education, R&D, and
Innovation (Education 4.0)
e Competency-Based Education: Emphasizing the acquisition of industry-relevant
skills and competencies that align with industry standards.
e Interdisciplinary Learning: Encouraging students to participate in courses and
projects that integrate knowledge and perspectives from various disciplines.
e Project-Based Learning: Utilizing learning approaches that involve practical,

hands-on projects to solve real-world problems.

2. New Learning Methods Suitable for the Digital Era (Technology 4.0)

e E-Learning Platforms: Implementing robust online learning management systems
to facilitate remote education and enable flexible learning opportunities.

e Virtual and Augmented Reality: Utilizing virtual and augmented reality
technologies to create immersive learning environments, simulations, and
interactive experiences.

e Artificial Intelligence: Leveraging artificial intelligence to provide personalized
learning experiences, automate grading processes, and offer administrative support

for educational institutions.

3. Innovative Infrastructure to Improve Learning Processes (Curriculum 4.0)
e Smart Classrooms: Incorporating state-of-the-art technology in classrooms to
facilitate interactive and adaptable learning experiences.
o Digital Libraries: Offering comprehensive online resources, enabling students to
access a wide range of materials from any location and at any time.
e Learning Analytics: Harnessing the power of data analytics to monitor and analyze

student progress, allowing for personalized and targeted educational approaches.

32



REFERENCES

Abuarqoub, A., Abusaimeh, H., Hammoudeh, M., Uliyan, D., Abu-Hashem, M. A.,
Murad, S., ... & Al-Fayez, F. (2017, July). A survey on internet of things enabled
smart campus applications. In Proceedings of the International Conference on
Future Networks and Distributed Systems (pp. 1-7).

Aithal, P. S., & Mishra, N. (2024). Integrated Framework for Experiential Learning:
Approaches & Impacts. International Journal of Case Studies in Business, IT and
Education (IJCSBE), 8(1), 145-173

Alenezi, A. (2023). The impact of Madrasati platform (using online learning) materials
on teaching and learning behaviors. International Journal of Education and
Information Technologies, 17, 81-99.

Al-Sai, Z. A., Husin, M. H., Syed-Mohamad, S. M., Abdin, R. M. D. S., Damer, N.,
Abualigah, L., & Gandomi, A. H. (2022). Explore big data analytics applications
and opportunities: A review. Big Data and Cognitive Computing, 6(4), 157

Alzahrani, B.; Bahaitham, H.; Andejany, M.; Elshennawy, A. How ready is higher
education for Quality 4.0 transformation according to the LNS research
framework? Sustainability 2021, 13, 5169.

Bachir, S. (2022). Towards University 4.0: A Model-Driven-Engineering Method to
Design Educational Cyber Physical Systems (Doctoral dissertation, Université de
Pau et des Pays de 1'Adour).

Bates, R., Brenner, B., Schmid, E., Steiner, G., & Vogel, S. (2022). Towards meta—
competences in higher education for tackling complex real-world problems—a cross

disciplinary review. International Journal of Sustainability in Higher Education,
23(8), 290-308.

Bodolica, V., & Spraggon, M. (2021). Incubating innovation in university settings:
building entrepreneurial mindsets in the future generation of innovative emerging
market leaders. Education+ Training, 63(4), 613-631.

Bonfield, C. A., Salter, M., Longmuir, A., Benson, M., & Adachi, C. (2020).
Transformation or evolution?: Education 4.0, teaching and learning in the digital
age. Higher education pedagogies, 5(1), 223-246.

Boyer, N., & Bucklew, K. (2019). Competency-based education and higher education
enterprise systems. The Journal of Competency-Based Education, 4(1), e01180.

Brahma, M., Tripathi, S. S., & Sahay, A. (2021). Developing curriculum for industry
4.0: digital workplaces. Higher Education, Skills and Work-Based Learning, 11(1),
144-163.

33



Brudermann, T., Aschemann, R., Fiillsack, M., & Posch, A. (2019). Education for
sustainable development 4.0: Lessons learned from the University of Graz, Austria.
Sustainability, 11(8), 2347

Cassidy, E. D., Colmenares, A., Jones, G., Manolovitz, T., Shen, L., & Vieira, S. (2014).
Higher education and emerging technologies: Shifting trends in student usage. The
Journal of Academic Librarianship, 40(2), 124-133.

Cheng, E. C., & Wang, T. (2022). Institutional strategies for cybersecurity in higher
education institutions. Information, 13(4), 192.

Chigbu, B. I., Ngwevu, V., & Jojo, A. (2023). The effectiveness of innovative pedagogy
in the industry 4.0: Educational ecosystem perspective. Social Sciences &
Humanities Open, 7(1), 100419.

Cronje, J. (2016). Learning technology in higher education. The Wiley handbook of
learning technology, 131-144.

Dakhi, O., Jama, J., & Irfan, D. (2020). Blended learning: a 21st century learning model
at college. International Journal Of Multi Science, 1(08), 50-65

Davis, C. V. (2013). A comparative study of factors related to student performance in
online and traditional face-to-face MBA courses that are quantitative and
qualitative in nature. Capella University.

de Ridder-Symoens, H. (Ed.). (1991). A history of the university in Europe: Volume 1,
Universities in the Middle Ages (Vol. 1). Cambridge University Press.

Devi, M. M. K., & Deepa, M. B. (2021). Trend in Education Moves Towards Student
Centric Learning System. Tech Trends: Issues and Emerging Challenges and
Changes in the Student-Centric Learning and Best Innovative Practices for Quality
Enhancement in Education, 265.

Dima, A., Bugheanu, A. M., Boghian, R., & Madsen, D. @. (2022). Mapping Knowledge
Area Analysis in E-Learning Systems Based on Cloud Computing. Electronics,
12(1), 62.

Dittmar, E., & McCracken, H. (2012). Promoting Continuous Quality Improvement in
Online Teaching: The META Model. Journal of Asynchronous Learning Networks,
16(2), 163-175

El-Ebiary, A. Y. B., Pandey, B., Ghanem, W. A. H., Jusoh, J. A., & Saany, S. 1. A. (2024).

Education Enhanced by Big Data as a Technology of the Fourth Industrial
Revolution (IR 4.0). In Big Data Computing (pp. 34-64). CRC Press.

34



Fernandez-Batanero, J. M., Montenegro-Rueda, M., Fernandez-Cerero, J., & Lopez
Menéses, E. (2023). Adoption of the Internet of Things in higher education:
opportunities and challenges. Interactive Technology and Smart Education.

Finegold, D., & Notabartolo, A. S. (2010). 21st century competencies and their impact:
An interdisciplinary literature review. Transforming the US workforce development
system, 19, 19-56.

Fominykh, M., Wild, F., Smith, C., Alvarez, V., & Morozov, M. (2015, July). An
Overview of Capturing Live Experience with Virtual and Augmented Reality. In
Intelligent Environments (Workshops) (pp. 298-305)

Gibson, T., Kerr, D., & Fisher, R. (2016). Accelerating supply chain management
learning: identifying enablers from a university-industry collaboration. Supply
Chain Management: An International Journal, 21(4), 470-484

Gkrimpizi, T. (2024). Digital Transformation in Higher Education Institutions: Barriers
and Initiatives to overcome them, PhD thesis, International Hellenic University,
Greece.

Grosseck, G., Bran, R. A., & Tiru, L. G. (2023). Digital Assessment: A Survey of
Romanian Higher Education Teachers’ Practices and Needs. Education Sciences,
14(1), 32.

Gueye, M. L., & Exposito, E. (2020, October). University 4.0: The industry 4.0
paradigm applied to education. In IX Congreso Nacional de Tecnologias en la
Educacion.

Gueye, M., & Exposito, E. (2020). University 4.0: The Industry 4.0 paradigm applied
to Education. /X Congreso Nacional de Tecnologias En La Educacion, Oct 2020.

Haleem, A., Javaid, M., & Singh, R. P. (2024). Perspective of leadership 4.0 in the era
of fourth industrial revolution: A comprehensive view. Journal of Industrial Safety,
100006.

Hmelo-Silver, C. E., Chernobilsky, E., & Jordan, R. (2008). Understanding
collaborative learning processes in new learning environments. [nstructional
Science, 36, 409-430

Ingkavara, T., Panjaburee, P., Srisawasdi, N., & Sajjapanroj, S. (2022). The use of a

personalized learning approach to implementing self-regulated online learning.
Computers and Education: Artificial Intelligence, 3, 100086.

35



Ishak, R.; Mansor, M. The relationship between knowledge management and
organizational learning with academic staff readiness for Education 4.0. Eurasian
J. Educ. Res. 2020, 20, 169-184.

Jirapong, K., Cagarman, K., & von Arnim, L. (2021). Road to Sustainability:
University—Start-Up Collaboration. Sustainability, 13(11), 6131.

Kaliraj, P, & Devi, T. (Eds.). (2022). Industry 4.0 technologies for education:
Transformative technologies and applications. CRC Press.

Kaputa, V., Loucanova, E., & Tejerina-Gaite, F. A. (2022). Digital transformation in
higher education institutions as a driver of social oriented innovations. Social
innovation in higher education, 61, 81-85.

Kardasz, S. M. (2013). What are the best approaches for encouraging the diffusion of a
new instructional technology among faculty members in higher education? A look
at eportfolio use at Stony Brook University. Journal of Educational Technology
Systems, 42(1), 43-68.

Kraus, K., Kraus, N., & Shtepa, O. (2021). Digital infrastructure. Digital business
ecosystems

Lapteva, A. V., & Efimov, V. S. (2016). New generation of universities. University 4.0.
Li, L. (2022). Reskilling and upskilling the future-ready workforce for industry 4.0 and
beyond. Information Systems Frontiers, 1-16.

Lim, K. Y. H., Zheng, P., & Chen, C. H. (2020). A state-of-the-art survey of Digital
Twin: techniques, engineering product lifecycle management and business
innovation perspectives. Journal of Intelligent Manufacturing, 31, 1313-1337.

Lim, T. W. (2019). Industrial revolution 4.0, tech giants, and digitized societies.
Springer.

Lopez-Alcarria, A., Olivares-Vicente, A., & Poza-Vilches, F. (2019). A systematic
review of the use of agile methodologies in education to foster sustainability
competencies. Sustainability, 11(10), 2915.

Mathew, P. S., & Pillai, A. S. (2022). Extended reality based remote learning experience
during pandemic: Effectiveness and barriers. In Extended Reality Usage During
COVID 19 Pandemic (pp. 15-38). Cham: Springer International Publishing

Merryfield, M. M. (1998). Pedagogy for global perspectives in education: Studies of

teachers' thinking and practice. Theory & Research in Social Education, 26(3), 342-
379

36



Metreveli, A. (2019). Enhancing students’ employability skills using industry guest
lectures: a collaborative teaching approach. In Teaching and Learning Excellence:
The Coventry Way (pp. 48-52). Coventry University Higher Education Corporation.

Mian, S. H., Salah, B., Ameen, W., Moiduddin, K., & Alkhalefah, H. (2020). Adapting
universities for sustainability education in industry 4.0: Channel of challenges and
opportunities. Sustainability, 12(15), 6100.

Mian, S. H., Salah, B., Ameen, W., Moiduddin, K., & Alkhalefah, H. (2020). Adapting
universities for sustainability education in industry 4.0: Channel of challenges and
opportunities. Sustainability, 12(15), 6100.

Mozelius, P., Cleveland-Innes, M., Lindqvist, M. H., & Jaldemark, J. (2024). Critical
Aspects of a Higher Education Reform for Continuous Lifelong Learning

Opportunities in a Digital Era. Electronic Journal of Knowledge Management,
22(1), 26-39

Mukul, E., & Biiyiikozkan, G. (2023). Digital transformation in education: A systematic
review of education 4.0. Technological Forecasting and Social Change,
194(August 2022), 122664.

Muthuswamy, P. R. (2022). New Age Education Models: Innovation and Reform in the
21st century. Notion Press.

Nermend, M., Singh, S., & Singh, U. S. (2022). An evaluation of decision on paradigm
shift in higher education by digital transformation. Procedia Computer Science,
207, 1959-1969.

Nguyen, X.T.; Nguyen, T.T. Factors affecting Industry 4.0 adoption in the curriculum
of university students in Ho Chi Minh City. J. Asian Finance Econ. Bus. 2020, 7,
303-313.

Oke, A., & Fernandes, F. A. P. (2020). Innovations in teaching and learning: Exploring
the perceptions of the education sector on the 4th industrial revolution (4IR).
Journal of Open Innovation: Technology, Market, and Complexity, 6(2), 31.

Oliveira, K. K. D. S., & De Souza, R. A. (2022). Digital transformation towards
education 4.0. Informatics in Education, 21(2), 283-309.

Oluka, A. M. (2023). Examining how accounting is influenced by industry 4.0 in
KwaZulu-Natal, South Africa (Doctoral dissertation).

Pangarso, A. (2024). University 4.0 and Competences of Future: A Review. Innovation
in the University 4.0 System based on Smart Technologies, 143-152.

37



Perkin, N., & Abraham, P. (2017). Building the agile business through digital
transformation (1st Ed.). VU Duc Le et al/ Kuey, 30(4), 1559 5705

Rahmat, T., Turyadi, 1., Ardiansyah, 1., Supriyatna, T., Taryaman, E., Tanjung, M., ... &
Halimah, O. S. (2022, March). University 4.0 Performance: Improvement of
Learning Management System Using E-ServQual Post-Covid-19 Pandemic. In 4¢4
International Conference on Innovation in Engineering and Vocational Education
(ICIEVE 2021) (pp. 261-266). Atlantis Press.

Rambe, P., & Bere, A. (2013). Using mobile instant messaging to leverage learner
participation and transform pedagogy at a S outh A frican U niversity of T
echnology. British Journal of Educational Technology, 44(4), 544-561.

Ramos-Diaz, E., Rodriguez-Fernandez, A., Axpe, 1., & Ferrara, M. (2019). Perceived
emotional intelligence and life satisfaction among adolescent students: The
mediating role of resilience. Journal of Happiness Studies, 20(8), 2489-2506

Rane, N., Choudhary, S., & Rane, J. (2023). Education 4.0 and 5.0: Integrating Artificial
Intelligence (AI) for personalized and adaptive learning. Available at SSRN
4638365.

Rapanta, C., Botturi, L., Goodyear, P., Guardia, L., & Koole, M. (2021). Balancing
technology, pedagogy and the new normal: Post-pandemic challenges for higher
education. Postdigital Science and Education, 3(3), 715-742.

Rodriguez-Abitia, G., & Bribiesca-Correa, G. (2021). Assessing digital transformation
in universities. Future Internet, 13(2), 52.

Salkin, C., Oner, M., Ustundag, A., & Cevikcan, E. (2018). A conceptual framework for
Industry 4.0. Industry 4.0: managing the digital transformation, 3-23.

Songkram, N.; Chootongchai, S.; Khlaisang, J.; Koraneekij, P. Education 3.0 system to
enhance twenty-first century skills for higher education learners in Thailand.
Interact. Learn. Environ. 2021, 29, 566-582.

Sovannara Kang (2023), NUM’s Strategic Plan 2024-2028, “Leading in Research &
Innovation” Phnom Penh.

Wawak, S., Teixeira Domingues, J. P., & Sampaio, P. (2024). Quality 4.0 in higher
education: reinventing academic-industry-government collaboration during
disruptive times. The TOM Journal, 36(6), 1569-1590.

Wessels, L., & van Wyk, J. A. (2022). University 4.0: A Conceptual Model for South

African Universities and the Fourth Industrial Revolution. Africa and the Fourth
Industrial Revolution: Curse or Cure?, 33-66.

38



Wessels, L., & van Wyk, J. A. (2022). University 4.0: A conceptual model for South
African Universities and the fourth industrial revolution. Africa and the Fourth
Industrial Revolution: Curse or Cure?, 33-66.

Zhao, Q., Wang, J. L., & Liu, S. H. (2022). A new type of remedial course for improving
university students’ learning satisfaction and achievement. Innovations in
Education and Teaching International, 59(6), 711-723.

Zhao, Y., Pinto Llorente, A. M., & Sanchez Gomez, M. C. (2021). Digital competence

in higher education research: A systematic literature review. Computers and
Education, 168 (April).

39



CHANGE MANAGEMENT IN THE DIGITAL TRANSFORMATION OF THE
BANKING SECTOR IN CAMBODIA

By: Dr. KANG Sovannara

School of Graduate Studies
National University of Management (NUM)
Email: kangsovannara@num.edu.kh

ABSTRACT

Change management in the digital transformation of the banking is not just moving
from traditional banking to the digital world, but an important change in the way
banks and other financial institutions learn about interacting and satisfying
customers. This study aims to find out the key factors driving change management in
digital transformation and the relationship between change management model and
successful digital transformation. The study utilizes a descriptive quantitative
approach to explore the perceptions and experiences related to this transformation
specifically within Cambodia's banking industry. The research employs purposive
sampling to select 62 participants, including branch managers, bank officers, staff,
and other stakeholders from various banks in Cambodia. The significant findings of
this study are: (1) digitalized operating model to increase productivity and (2) skillset
need to improve to fulfill changing operational demands are perceived as more critical of
factors driving change; big data analytics is more important for technology driving
digital transformation; and all stages of change management have significant
positive correlations with successful digital transformation. Thus, it highlights the
critical role of advanced technologies, robust key performance indicators, and
effective change management strategies in driving successful digital transformation.

Keywords: Change, Change Management, Digital Transformation, Banking Sector
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1. BACKGROUND OF STUDY

Organizations today are under pressure from the changing environment, where global
trends such as digitalization entail constant changes which affect the conditions for how
organizations should run their business (Hallin et al., 2020). For instance, Industry 4.0
affects almost all industries, where production and logistics are affected, and new
connections to technology within the physical and digital worlds have been created
(Robert et al., 2022; Molino et al., 2020). Furthermore, the technology advancements
implies that changes are occurring fast, and that the competitiveness is rapidly
increasing for organizations on the market (Hanelt et al., 2021). According to the fourth
annual digital transformation survey (2022), conducted by Harvard Business Review
Analytic Services of 727 Executives from around the globe found that 92% say their
organization’s digital transformation will become more important to business success.
Digital transformation is a process of organizational change that enables an organization
to use technology in create new value for customers, employees, and other stakeholders.
However, a successful digital transformation requires a strong change management

strategy (Kumar, 2023).

The banking industry has undergone a significant transformation with advances in
digital technology. This shift includes the use technology such as online banking, mobile
banking, and digital payments. At the same time, customers are also increasingly
choosing banking services that are easy to access, fast and safe. Therefore, banks must
be ready to face challenges and take advantage of opportunities that arise from this
transaction (Nurjanah, Shalshabilla & Wulan Dari, 2023). In Cambodia, the banking
industry has begun engaging in extensive digital transformation efforts to meet the local
market’s growing demands (NBC, 2022). Commercial banks are the largest and most
important type of bank and they offer a wide range of services to individuals and
businesses, including checking and savings accounts, loans, and credit cards and mobile

banking has seen a rapidly increasing rate of adoption in Cambodia (NBC, 2023).
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2. PROBLEM STATEMENT

The study conducted by the Boston Consulting Group, however, shows that among 825
companies which claimed to move towards Industry 4.0, 70% didn’t achieved the goals.
Uchihira (2021) argues that 84% of digital transformations fail. According to
Dergletckaia (2023) states that digital transformation is expanding tremendously, but
the risk of failure remains still high. Cambodia has made significant progress in
digitalization in recent years. However, there are still a number of challenges that need
to be addressed in order to fully realize the potential of digital technologies (Aquarii,
2023). One of the biggest challenges to digitalization in Cambodia is the low level of
financial and digital literacy. Many people in Cambodia, especially those in rural areas,
do not have the knowledge or skills to use digital banking services. This can make it
difficult for them to access financial services and participate in the digital economy.
Another challenge to digitalization in Cambodia is the threat of cybersecurity, as more
and more people use digital banking services, there is an increased risk of fraud and
cyberattacks. This is a serious concern, as it could undermine public trust in digital
banking and hinder the growth of the digital economy. There are also now dozens of
different providers offering similar products and services, this can make it difficult for

consumers to choose the right provider for their needs (Aquarii, 2023).

3. RESEARCH QUESTIONS
Digital transformation is rarely easy to succeed, but effective change management
makes change feel less difficult and brings the benefits of change into sharper focus,
both of which make employees more likely to support change and help to make it stick
(APQC, 2022). Change management can help organizations overcome the challenges
of digital transformation and realize the full benefits of their investment. This study
aimed to answer the three following questions:

1. What factors driving change management in digital transformation of the

banking sector?
2. What technology driving digital transformation in banking sector?

3. How do the banks measure successful digital transformation?
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4. How do the banks implement change management during digital

transformation?

4. RESEARCH OBJECTIVES

Change management of the commercial banks in digital transformation is not just
moving from traditional banking to the digital world, but an important change in the
way banks and other financial institutions learn about interacting and satisfying

customers. The main objectives of the study:

1. To find out the factors driving change management in digital transformation
of the banking sector.

2. To study the technology that drive digital transformation in banking sector.

3. To measure the key successful change management in digital transformation
of the banking sector.

4. To discuss the implementation of change management in relation with

successful digital transformation.

5. SIGNIFICANCE OF STUDY

The study of change management in the digital transformation of Cambodia's banking
industry is essential for harnessing the full potential of technological advancements. As
Cambodia's banking sector embraces digital transformation, understanding change
management becomes crucial. It enables banks to adapt, compete, and thrive in a digital-
first economy while delivering superior customer experiences and driving economic

development.

6. METHODOLOGY

This study utilizes a descriptive quantitative approach to provide a detailed account of
variables concerning change management in the digital transformation of the banking
sector. It aims to explore perceptions and experiences related to this transformation
specifically within Cambodia's banking industry. The research employs purposive

sampling to select 62 participants, including branch managers, bank officers, staff, and
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other stakeholders from various banks in Cambodia. Data collection is conducted
through a Google Form survey focusing on factors and technologies driving digital
transformation, as well as measures of its success. The survey includes questions based
on Kurt Lewin's 3-step change management model, using a Likert scale for responses,
and the data is analyzed using descriptive statistics such as frequencies, means, and

correlations.
7. ETHICAL CONSIDERATIONS

Ethical considerations include obtaining informed consent from participants, ensuring
confidentiality of responses, and adhering to ethical guidelines throughout the research

Process.

8. LITERATURE REVIEW
8.1 The Concept of Digital Transformation

The term digital transformation refers to the use of digital technology; such as, machine
learning, virtual and augmented reality, artificial intelligence and internet of things, in
order to improve or create new business process. It is a systematic change that aims to
use disruptive technologies for better productivity, social welfare and value creation
(Ebert & Duarte, 2018). According to Verhoef et al., (2021), digital transformation has
two prerequisite stages; digitation and digitalization. Digitation is the process
documents are stored and transferred from analogue information to digital information,
while, digitalization represents the effect of digital technologies on work practices.
Furthermore, digital technologies consider people and leadership not only technology
(Alhinaai, 2023). Digital transformation has a broad perspective of how organizations
can adapt to new technology (Imran et al., 2021). For instance, digital transformations
involve changes in working methods, business offers, and professional roles due to
implementation of digital technologies. Thus, digital transformation is about
organizational change (Hanelt et al., 2021), rather than only addressing a specific
technology. Thereby, digital transformation is a combination of advanced social systems
and digital technologies, which enables improvements on business ideas by better

services, products, customization, new business processes and innovation (Imran et al.,
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2021; Molino et al., 2020). Digital transformation involves utilizing digital assets such
as digital technologies and tools to transform existing business processes and systems.
Thus, digital transformation is quite hard to achieve without first understanding how
digital technologies can benefit businesses. Change management is the documented
process for implementing any change, large or small, to an existing business process or
system. Well-executed change management steps can significantly improve digital

outcomes (Ghosh, 2023).
8.2 Digital Transformation in Banking Sector

Digital transformation in banking refers to the integration of digital technologies and
innovative strategies into the financial services sector to improve operational efficiency,
enhance customer experiences, and adapt to the evolving market landscape (Ovington,
2023). Digital transformation in banking is not merely a shift from traditional to digital
methods but entails a strategic process of analyzing, engaging, and satisfying customer
needs (Singh, 2024). This transformation makes a shift from product-centric to
customer-centric banking, driven by understanding customer behavior, preferences, and
demands. Many banks initiated their digital banking strategies years ago, recognizing
the prevalence of digital channels among their customer base (Singh, 2024). The
transformation involves integrating technology comprehensively across banking
operations, revolutionizing service delivery and competitiveness in a crowded market

(Ovington, 2023). Examples of digital transformation in banking include:

1. Mobile Banking: Mobile banking enables customers to manage their accounts,
conduct transactions, monitor investments, and access customer support via
smartphone applications, enhancing convenience and accessibility (Kazim,
2023).

2. Digital Account Opening: Automation has streamlined the account opening
process, reducing the time and manual effort required, and allowing staff to

focus more on customer-centric activities (Ovington, 2023).
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3. Digital Payments: Integration of digital payment systems facilitates online

transactions, mobile payments, and digital wallets, offering customers flexibility

and transparency in financial transactions (Kazim, 2023).

8.3. Factors Driving Digital Transformation in Banking Sector

1.

Customer Centricity: Digital transformation in banking prioritizes meeting
customer expectations for seamless service delivery, high-end user experiences,
personalized interactions, transparency, and security (PwC, 2022). Adopting a
customer-first approach is critical for achieving competitive success in the
rapidly evolving market.

Continuous Improvement: An agile innovation pipeline is essential for
continuous improvement in digital banking. This approach facilitates rapid
adaptation to market changes, testing of innovative products, and iterative
improvements based on customer feedback, enhancing service delivery and
accelerating time-to-market (Deloitte, 2021).

Modernized Infrastructure: Beyond implementing digital technologies,
modernizing legacy infrastructure is crucial for facilitating seamless data flow
essential for frontend digital transformation (McKinsey & Company, 2023).
Technologies like microservices, APIs, and DevOps enable continuous
integration and shorter release cycles.

Operating Models: Digital transformation introduces three distinct operating

models in banking:

- Digital as Business: Integrating digital strategies at the management

level.
- Digital as New Line of Business. Establishing separate digital divisions.

- Digital Native: Developing new setups with dedicated technology stacks

focused directly on customers (Accenture, 2023).

5. Identify Viable Solutions: Identify and leverage all potential solutions, even

those considered obsolete, to optimize digital transformation efforts without

unnecessary expenses (Forbes, 2022).

46



6. Leverage the Power of Data: Implementing data analytics practices enables
banks to gain insights into customer behaviors and preferences, facilitating the
development of tailored products and services (Gartner, 2021).

7. Skillset Improvement: Invest in upgrading employee skill sets to align with
digital transformation goals, fostering a culture of continuous learning and
adaptability (World Economic Forum, 2023).

8. Completely Digital-Driven Approach: Ensure the organization possesses
comprehensive digital capabilities such as strategy, culture, technology, funding,

and skills to fully embrace and succeed in digital transformation (PwC, 2022).

8.4 Technology Driving Digital Transformation in Banking Sector

- Artificial Intelligence and Machine Learning: Artificial intelligence (AI) has
revolutionized banking by enabling advancements such as chatbots, online
assistants, predictive analytics, and data-driven insights (Accenture, 2023).
Machine learning (ML) enhances fraud detection capabilities by continuously
analyzing customer data to identify anomalies in real-time and recommend
preventive measures (Deloitte, 2021).

- Blockchain: Blockchain technology has significantly impacted banking by
enhancing transparency, facilitating secure digital transactions, and improving
user interfaces (PwC, 2022). It ensures the integrity and security of transactions
through decentralized and immutable ledgers.

- Internet of Things (IoT): IoT technologies enable biometric sensor-based
authentication, asset tracking, location-based services, and contactless payments
in banking (McKinsey & Company, 2023). Real-time data analytics personalize
customer experiences and enhance risk management practices through seamless
data exchange across various platforms.

- Cloud Computing: Banks have increasingly adopted cloud computing to
enhance operational efficiency and agility (Gartner, 2021). Cloud-based
solutions facilitate rapid deployment of applications and infrastructure, enabling

banks to deliver products and services more swiftly and effectively.
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Big Data Analytics: Big data analytics has transformed banking operations by
analyzing customer behavior, enhancing risk assessment, and improving
feedback management (Forbes, 2022). It provides insights that drive
personalized customer experiences and operational efficiencies within financial

institutions.

8.5 Measures Digital Transformation in Banking Sector

1.

Customer Satisfaction: Digital transformation enhances the customer
experience by making interactions more seamless and personalized.
Organizations can measure customer satisfaction through feedback surveys,
online reviews, or testimonials to assess how well they meet customer needs
(Gartner, 2021).

Digital Engagement: Digital engagement measures how customers interact
with an organization's digital channels, such as websites, social media, or mobile
apps. Analyzing engagement metrics helps organizations optimize effective
channels and improve customer interaction (McKinsey & Company, 2023).
Conversion Rates: Conversion rates indicate the percentage of visitors who
complete desired actions, like purchases or form submissions. Tracking
conversion rates helps organizations refine digital strategies and enhance user
experience to drive more conversions (Forbes, 2022).

Operational Efficiency: Operational efficiency measures how effectively
resources are utilized to achieve organizational goals. Digital transformation
enables process automation and streamlining, leading to cost savings and
improved efficiency (Deloitte, 2021).

Employee Productivity: Employee productivity assesses how efficiently digital
tools are used in job performance. Providing employees with effective digital
tools enhances productivity and collaboration (PwC, 2022).

Time-to-Market: Measures how quickly organizations can launch new

products or services. Digital transformation optimizes product development

48



processes, reducing time-to-market and increasing competitiveness (Accenture,
2023).

7. Return on Investment (ROI): ROI evaluates financial returns from digital
transformation initiatives. Tracking ROI helps assess the effectiveness of
investments and identify areas for improvement, ensuring initiatives generate

expected returns (KPMG, 2021).

8.6 Change Management in Digital Transformation

Change management is a structured approach that enables organizations to transition
from the current state to the desired future state. It involves identifying, communicating,
and implementing necessary changes to achieve strategic objectives successfully. In the
context of digital transformation, change management plays a pivotal role in
orchestrating a smooth transition. It helps employees understand why the changes are
happening, aligns their efforts with the transformation objectives, and provides support
throughout the journey (Andre Manteigas, 2023). Change management in digital
transformation is everything an organization does to help its teams adopt new
technologies. While change is constant, half of all change initiatives fail. And the top-
down approach to implementing change has lost its impact in modern society. So,
companies have shifted change management to a collaborative approach with their
employees. Successful digital transformations rely on the employees to lead the
changes, not the executives. And at the crux of it, the system’s end-users want to know
what’s in it for them from the start. Leaders play a central role in driving digital
transformation. Their visible support and commitment to the change are crucial in
influencing the organization’s attitude towards transformation. When leaders actively
participate and demonstrate their commitment, employees are more likely to embrace
the changes with confidence. Empowering employees to become champions of the
transformation is crucial. Training programs and upskilling initiatives equip employees
with the necessary digital skills and knowledge to thrive in the digital age. Organizations
should invest in comprehensive training programs that address the specific needs of

different employee groups. Empowered employees are more likely to adopt new
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technologies, innovate, and drive change from within the organization (Andre

Manteigas, 2023).

8.7 Review Theoretical Models of Change Management

Over the past decade, multiple change management models and processes have been
developed and used to direct change initiatives within industries and organizations. There
are numerous models and theories about change management, and it is a topic subject to
more than its fair share of management fads and fashions. Popular approaches include the
linear, step by step methods exemplified by Kurt Lewin’s classic three-step model, John
Kotter’s popular eight-phase model, the McKinsey’s 7-S model, and the ADKAR maodel.
Each approach has its pros and cons, however no one framework is “best” in more that the
approach that taken is relevant to the circumstance. In fact, the best change approaches
appear to use and adapt aspects of various models to suit the culture of the organization and
the context of the change (Queensland, 2014).

8.7.1. Kurt Lewin’s Model (1951)

Lewin’s model emphasizes the need to diagnose the critical steps of a change program in order
to reach its goals successfully. The power of Lewin's model does not lay in a formal
propositional kind of theory but in the ability to build "models" of processes that can draw
attention to the right kinds of variables that needed to be conceptualized and observed.

Following are some further elaborations on the three stages (Kurt Lewin, 1951):

1. Unfreezing: The essence of this stage is to reduce the forces that maintain the
organization's behavior at its present level. It enables a better understanding of the
change program and the need for it e.g., through education, training and development
program and team building that secures acceptance by helping managers and employees
understand the need for the change.

2. Changing (Movement /implementing): having analyzed the present situation, the
identified solutions are put into action to support the change program e.g., by changing
organization structure, roles or processes and introducing performance management
systems that recognize particular progress and individual and team contributions.

3. Refreeze: stabilizes the change program at a new state of equilibrium in order to ensure

that the new ways of working are embedded, maintained and cemented from regression
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e.g., through new recruitment, induction programs, performance management systems

and cultural reinforcement through the creation of new norms and behaviors.

8.7.2. John Kotter’s Model (1996)

In generic management and organization science the eight-step model for successful

implementation of organizational change by Jonh Kotter (1996) is well-known and

widely accepted.

The eight steps:

1.

Establishing a sense of urgency. A sense of urgency is crucial in the initial stages of the
process. It must primarily overcome any sense of complacency within the organization.
Creating the guiding coalition: A core group with enough power to lead the change
through the transition stat is required to drive the process.

Developing a vision and strategy: A vision needs to be created in order to direct the
course of change. In conjunction with the vision, there should be a strategy designed to
achieve the vision.

Communicating the change vision: The new vision and strategies for implementation
of the change process need to be continually communicated using all practical means.
Empowering broad-based action: How to create an environment in which the actions
required for change can take place. Critical empowering actions need to be taken to
allow change to occur.

Generating short-term wins: Positive feedback in the early stages of the project is a
critical success factor and plays an important part in sustaining the vision e.g., through
the achievement of interim targets; short-term wins.

Consolidating gains and producing more change: Systems, structures, and policies may
be further adapted to be in line with the vision.

Anchoring new approaches in the culture: Maintaining the results of change in
organizational, group and individual culture is crucial e.g., creating better performance

through effective management and leadership development and succession.

8.7.3 The ADKAR Change Management Model

The ADKAR model is a change management tool developed by founder of Prosci Jeff

Hiatt (2003) to help identify why change is difficult and why some changes succeed
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while others are unsuccessful. The model is mainly intended to be a coaching tool and

the model focuses on helping and assisting employees through the change process

within organizations.

1.

Awareness of the need for change. Understanding why change is necessary is the
first and main key aspect of successful change. This step explains the reasoning
and thought that underlies a required change.

Desire the change. is the second element of the ADKAR model and represents
the motivation and ultimate choice to support and participate in a change. Unlike
awareness-building, where we can make definition steps to generate the
awareness of the need of change, creating the desire to change remains elusive
and not under in our control.

Knowledge of change. is the third building block of the ADKAR model, and
represents how to implement the change. This element providing knowledge
about the change, that can be achieved through normal training and education
methods. Other methods of transferring knowledge are forums and coaching.
Ability to make change. is the fourth element of the ADKAR model and
represents the demonstrated capability to implement the change and achieve the
desired performance level. In this model Ability is understood to be the
difference between theory and practice.

Reinforcement of the change. to sustain the change. This final stage of the model
is an essential component in which efforts to sustain the change are emphasized.
Ensuring that changes stay in place and that individuals do not revert to old ways
can be achieved through positive feedback, rewards, recognition, measuring

performance and taking corrective actions.

8.8 Comparing Change Management Models in Digital Transformation of Banking

When considering change management in digital transformation, each of the three

models Kurt Lewin's 3-step model, John Kotter's 8-step model, and ADKAR, offers

distinct advantages depending on the context and objectives of the transformation.
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- Kurt Lewin's 3-Step Model: Lewin's model is suitable for straightforward,
incremental changes where the organization needs to unfreeze the current state,
implement changes, and then refreeze the new state to make it permanent. It can
be applied in digital transformation for initiating awareness of the need for
change (unfreezing), implementing digital technologies and new processes
(changing), and embedding these changes into the organizational culture and
operations (refreezing). This model is effective when the digital transformation
involves clear phases and relatively stable conditions (Lewin, 1947).

- John Kotter's 8-Step Model: Kotter's model is more comprehensive and
suitable for larger-scale transformations or situations where resistance to change
is anticipated. It emphasizes creating urgency, building a guiding coalition, and
ensuring short-term wins to sustain momentum. In digital transformation,
Kotter's model is beneficial for addressing complex changes that require buy-in
from multiple stakeholders and continuous reinforcement of the transformation
vision. It helps in navigating resistance, managing cultural shifts, and
maintaining motivation throughout the transformation journey (Kotter, 1996).

- ADKAR Model: ADKAR focuses on individual change management,
emphasizing the awareness, desire, knowledge, ability, and reinforcement
necessary for individuals to adopt change successfully. ADKAR is particularly
useful in digital transformation for addressing the human side of change. It helps
in identifying where individuals may struggle with new technologies or
processes and provides a structured approach to ensuring they have the necessary
awareness, skills, and motivation to adapt. This model is effective for ensuring
that the organization’s digital transformation efforts translate into individual

behavioral change and adoption (Hiatt, 2006).

Based on reviewing the three popular models of change management, the Kurt Lewin
Change Management Model is highly appropriate for digital transformation in the
banking sector due to its structured approach, which effectively addresses the
complexities and challenges associated with organizational change. Here are several

reasons why this model is particularly relevant:

53



Digital transformation often requires a shift in employee behaviors, customer
interactions, and operational processes. The Lewin Model emphasizes the
importance of understanding current behaviors (unfreezing), implementing new
practices (changing), and reinforcing these changes (refreezing). For banks
transitioning to digital platforms, this aspect is crucial as it helps align employee
actions and customer experiences with the new digital strategy (Cummings &
Worley, 2015).

Lewin's model advocates for involvement and participation from stakeholders
throughout the change process. In the banking sector, where different
departments, regulatory bodies, and customers are involved, this participatory
approach fosters collaboration and buy-in. Engaging employees and
stakeholders early in the digital transformation journey can mitigate resistance
and enhance the likelihood of successful adoption (Burnes, 2004).

The Lewin Model acknowledges that change is a dynamic process and
encourages flexibility in response to feedback and emerging challenges. In the
rapidly evolving digital landscape of banking, where technologies and customer
expectations continually evolve, this adaptability is critical. Banks can use this
model to continuously assess and adjust their digital strategies based on market
trends and technological advancements (Chinomona, 2016).

Evaluation and feedback are integral parts of the Lewin Model, particularly
during the refreezing stage. Banks can use metrics and feedback mechanisms to
assess the impact of digital transformation on customer satisfaction, operational
efficiency, and profitability. This data-driven approach enables continuous
improvement and ensures that digital initiatives align with organizational goals
(Kotter, 1996).

Digital transformation in banking involves inherent risks, including
cybersecurity threats, regulatory compliance issues, and operational disruptions.
The Lewin Model encourages proactive risk assessment and mitigation

strategies during the change process. By addressing risks early and
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systematically, banks can minimize potential disruptions and safeguard their
operations during the transition to digital platforms (Senior & Swailes, 2010).
9. DISCUSSION OF FINDINGS

9.1 Gender
Figure 9.1: Gender of the respondents
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Figure 9.1 shows the gender of the respondents, among 62 respondents, there are 27

(43.5%) female and 35 (56.5%) are male.

9.2 Academic Background

Figure 9.2: Academic Background
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Figure 9.2 shows the academic background of the respondents, among 62 respondents,
there are 3 (4.8%) Accounting, 3 (4.8%) Finance, 22 (35.5%) Banking, 2 (3.2%) IT, 20
(32.3%) Management, and others 12 (19.4%).

9.3 Organization/Institution

Figure 9.3: The Organization of the respondents
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Figure 9.3 shows the results of the respondent organization, among 62 respondents,
there are 3 (4.8%) Public Bank, 29 (46.8%) Commercial Bank, 1 (1.6%) Specialized
Bank, 1 (1.6%) Microfinance, and others 28 (45.2%).

9.4 Position of the Respondents

Figure 9.4: Position of the Respondents
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Figure 9.4 shows the results of the respondent positions, among 62 respondents, there
are 5 (8.1%) Branch Managers, 2 (3.2%) Deputy Branch Managers, 19 (30.6%) Bank
Officers, 14 (22.6%) Bank Staff, and others 22 (35.5%).

9.5 Working in Department of the Organization

Figure 9.5: Working in Department of the Organization
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respondents, there are 5 (8.1%) Marketing, 13 (21%) Operations, 5 (8.1%) Finance, 2
(3.2%) Human Resource, and others 37 (59.7%).

9.6 Years of Working Experience

Figure 9.6: Working Experiences

OVER 10 YEARS 14
6-10 YEARS 22
4-5 YEARS 21
1-3 YEARS 5
0 5 10 15 20 25

57



Figure 9.6 shows the results of how many years that respondents work experience,
among 62 respondents, there are 14 (22.6%) have over 10-year experience, 22 (35.5%)
have 6 to 10 years of working experience, 21 (33.9%) have 4 to 5 years of working

experience, and 5 (8.1%) have 1 to 3 years of working experience.
9.7 Understanding Digital Transformation in Banking Sector

Table 9.7: Understanding of Digital Transformation in Banking Sector

N %
Yes 52 83.9%
No 10 16.1%
Total 62 100%

The table 9.7 presents the results of question on do you understand the digital
transformation in banking sector? Among 62 of the respondents, there are 52 (83.9%)

answer yes, and only 10 (16.1%) answer no.

9.8 RQ1: Factors Driving Change Management in Digital Transformation of Banking

Sector in Cambodia

Table 9.8: Factors Driving Change Management in Digital Transformation

Descriptive Statistics

What factors driving change management in digital transformation of | Mean Std. Dev
banking sector in Cambodia?

1. Customer expectations in the fast-changing market trend 3.65 704

2. Rapid advancement of digital technologies 3.82 779

3. Modernize infrastructure to facilitate banking operations 3.79 750

4. Digitalize operating model to increase productivity 4.00 701

5. Modernize legacy infrastructure to identify viable solutions 3.68 763

6. Power of data in driving the banking success 3.82 758

7. Skillset need to improve to fulfill changing operational demands | 4.00 701

8. Digital capabilities to develop a perfect digital strategy 3.97 809
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The results of descriptive statistics, table 9.8 show that item 4: digitalize operating
model to increase productivity has the mean score of 4.00, and item 7: skillset need to
improve to fulfill changing operational demands has the mean score of 4. These suggest that,
on average, respondents are perceived as more critical or effective, as it's closer to the
highest possible score (which typically ranges from 1 to 5 in Likert-type scales).
Standard deviations vary across variables, indicating differing levels of consensus or
agreement among respondents. "Digital capabilities to develop a perfect digital
strategy" (item 8) has a standard deviation of 0.809, indicating more variability in how
respondents rated this aspect compared to the mean. Thus, this descriptive statistic
provides a snapshot of how respondents perceive various aspects related to banking
operations and digital transformation. It highlights which areas are seen as more crucial
and where opinions are more varied. These insights can guide further analysis or
decision-making processes related to enhancing banking operations and digital

strategies.

9.9 RQ2: Technology Driving Change Management in Digital Transformation of
Banking Sector in Cambodia

Table 9.9: Technology Driving Change Management in Digital Transformation

Descriptive Statistics

'What technologies driving change management in digital Mean Std. Dev
transformation of banking sector in Cambodia?

1. Artificial intelligence and marching learning 3.71 912
2. Blockchain technology 3.69 781
3. Internet of things 3.77 .688
4. Cloud computing 3.74 788
5. Big data analytics 4.02 779
6. Cybersecurity 3.89 960
7. Robotic process automation 3.65 .832
8. Application programming interface 3.76 953

The results of study shows that the "Big data analytics" (item 5) has the mean score of
4.02. This suggests that, on average, respondents perceive this aspect to be quite

important or effective. The standard deviation measures the amount of variation or
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dispersion in the responses for each variable. A larger standard deviation indicates more
variability in responses. For instance, "Cybersecurity" (item 6) has a relatively high
standard deviation of 0.960, indicating more variability in how respondents rated this
aspect compared to the mean. Thus, this descriptive statistic provides insights into how
respondents perceive various technologies related to digital transformation in banking.
It highlights which technologies are seen as more crucial and where opinions are more
varied. These insights can inform decision-making processes related to technology

adoption and strategy within the baking sector.

9.10 Kurt Lewin Model Step 1

Table 9.10: Kurt Lewin Step 1-Change Management in Digital Transformation

Descriptive Statistics

To what extent do you agree on the following questions are the Mean Std. Dev
first step of change management in digital transformation in
Cambodia?

1. Recognize the needs for change 3.89 791

2. Determine what needs to change 3.77 77

3. Ensure there is strong support from management 3.95 .876
4. Encourage the replacement of old behaviors and attitudes 3.76 900

5. Manage and understand the doubts and concerns 3.81 .865

The results of study shows that the item 3: ensure there is strong support from
management has the mean score is 3.95. This suggests that, on average, respondents
perceive this aspect to be relatively important or effective in managing change. The
standard deviation of item 4: encourage the replacement of old behaviors and attitudes,
and item 5: manage and understand the doubts and concerns have higher standard
deviations (0.900 and 0.865, respectively), suggesting more varied perceptions
compared to other variables with smaller standard deviations. Thus, this descriptive
statistics table provides insights into how respondents perceive various factors related
to managing change within an organization. It highlights which factors are seen as more

crucial and where opinions are more varied. These insights can guide strategies and
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approaches to effectively manage change processes, ensuring alignment with

organizational goals and employee perceptions.

9.11 Kurt Lewin Model Step 2

Table 9.11: Kurt Lewin Step 2-Change Management in Digital Transformation

Descriptive Statistics
To what extent do you agree on the following questions are the Mean Std. Dev
second step of change management in digital transformation in
Cambodia?
1. Plan the changes 3.94 903
2. Implement the changes 3.89 943
3. Help employees to learn new concepts 3.89 .960

The results of study shows that the item 1: plan the changes has the mean score of 3.94.
This suggests that, on average, respondents perceive planning changes as important or
effective. The standard deviation of item 3: help employees to learn new concepts has a
higher standard deviation (0.960), suggesting more varied perceptions compared to
other variables with smaller standard deviations. This descriptive statistic provides
insights into how respondents perceive various activities related to managing changes
within an organization. It highlights which activities are seen as more crucial and where
opinions are more varied. These insights can guide strategies and approaches to
effectively plan, implement, and support change initiatives, ensuring alignment with

organizational goals and employee perceptions.

9.12 Kurt Lewin Model Step 3

Table 9.12: Kurt Lewin Step 3-Change Management in Digital Transformation

Descriptive Statistics

To what extent do you agree on the following questions are the Mean Std. Dev
third step of change management in digital transformation in
Cambodia?

1. Reinforce and stabilize the change 3.97 923
2. Integrate change into the normal way of doing things 3.76 .803
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3. Develop ways to sustain the changes 3.89 .870

4. Celebrate success of changes 3.81 920

The results of study shows that the item 1: reinforce and stabilize the change has the
mean score of 3.97. This suggests that, on average, respondents perceive this aspect to
be relatively important or effective in managing change. The standard deviations of item
4: Celebrate success of changes has a higher standard deviation (0.920), suggesting
more varied perceptions compared to other variables with smaller standard deviations.
This descriptive statistic provides insights into how respondents perceive various
aspects related to managing and integrating change within an organization. It highlights
which aspects are seen as more crucial and where opinions are more varied. These
insights can guide strategies and approaches to effectively manage change processes,

ensuring successful integration and sustainability of changes within the organization.

9.13 RQ3: Measures of Change Management in Digital Transformation

Table 9.13: Measures of Change Management in Digital Transformation

Descriptive Statistics

To what extent do you agree on the following questions are the Mean Std. Dev
measures of successful digital transformation in Cambodia?

1. Customer satisfaction 3.98 779
2. Digital engagement 3.85 786
3. Conversion rate 3.39 817
4. Operational efficiency 3.82 .859
5. Employee productivity 3.81 .807

6. Time-to-market 3.81 786

7. Return on investment 3.69 861

The results of study shows that the item 1: customer satisfaction has the mean score is
3.98. This suggests that, on average, respondents perceive customer satisfaction to be
quite high. This is followed closely by item 4: operational efficiency (mean = 3.82) and
item 2: digital engagement (mean = 3.85). The standard deviation of item 7: return on

investment has a higher standard deviation (0.861), suggesting more varied perceptions
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compared to other variables with smaller standard deviations. Thus, this descriptive
statistic provides insights into how respondents perceive various key performance
indicators (KPIs) related to business outcomes. It highlights which KPIs are seen as
more crucial and where opinions are more varied. These insights can guide strategies
and efforts to enhance performance in areas such as customer satisfaction, operational
efficiency, and digital engagement, ensuring alignment with organizational goals and

stakeholder expectations.

9.14 RQ4: Correlation Between Change Management and Successful Digital

Transformation

Table 9.14: Correlation Between Change Management and Successful Digital

Transformation
RQ4: CHANGE MANAGEMENT & DIGITAL TRANSFORMATION
UNF CHA REF SDT
Pearson 1 .858"™ .845™ 712"
Correlation
Unfreezing Sig. (2- .000 .000 .000
tailed)
N 62 62 62 62
Pearson .858"™ 1 .855™ 7207
Change Cprrelation
Management Changing Sig. (2- .000 .000 .000
g .
tailed)
N 62 62 62 62
Pearson .845™ .855™ 1 735"
Correlation
Refreezing Sig. (2- .000 .000 .000
tailed)
N 62 62 62 62
Pearson 712" 720" 735" 1
Digital Successful Cprrelation
T ation |Digal  [Sig (2- 000 000 000
Transformation tailed)
N 62 62 62 62
**_ Correlation is significant at the 0.01 level (2-tailed).
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The results of study show that all variables related to different stages of change
management (Unfreezing, Changing, Refreezing) are strongly positively correlated with
each other. Unfreezing and Changing: r = 0.858**, Unfreezing and Refreezing: r =
0.845** and Changing and Refreezing: r = 0.855**. These correlations indicate that as
one aspect of change management (e.g., Unfreezing) increases or decreases, the others
tend to follow in a similar manner. The results of study also show that all stages of
change management (Unfreezing, Changing, Refreezing) show significant positive
correlations with Successful Digital Transformation (ranging from 0.712** to 0.735%*%*).
This suggests that effective management across all stages of change (from preparation
to implementation and stabilization) is associated with greater success in digital

transformation outcomes.

Thus, the correlation table provides valuable insights into how different aspects of
change management in digital transformation (Unfreezing, Changing, Refreezing)
relate to each other and their combined impact on successful change management
outcomes. These findings can inform strategies to improve change management
practices within organizations, emphasizing the importance of comprehensive

approaches that address all stages of the change process effectively.

10. CASE STUDY OF DIGITAL TRANSFORMATION FOR ABA BANK
Background

ABA Bank, established in 1996 as the Advanced Bank of Asia Limited, has grown to
become Cambodia's leading private financial institution. Over more than 25 years, ABA
has solidified its position as the country's largest commercial bank in terms of total
assets, customer deposits, loans, and net profit, according to the National Bank of
Cambodia's Annual Supervision Report 2022. Operating through 85 branches and over
1,200 self-banking machines nationwide, alongside advanced online banking and
mobile banking platforms, ABA serves a wide range of SMEs, microbusinesses, and
individuals with comprehensive financial services and digital banking solutions.

Supported by a dedicated and cohesive professional team, ABA Bank is committed to
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continually enhancing its performance. Guided by an international management team,
ABA adheres to global standards of service and security, ensuring robust compliance

and operational excellence (Annual Report 2022).

10.1 Change Management in Digital Transformation for ABA Bank

ABA Bank has likely expanded its digital banking services, such as mobile banking
apps, online account management, and digital payment solutions. These initiatives aim
to enhance customer convenience and accessibility. The bank may have invested in
adopting modern technologies like Al (Artificial Intelligence) and machine learning for
customer service improvements, fraud prevention, and operational efficiency. ABA
Bank could have initiatives to promote financial inclusion through digital channels,
reaching underserved populations with banking services via mobile devices and the
internet. Success in digital transformation often correlates with improved customer
experience. This includes smoother transactions, quicker response times, and
personalized services tailored to individual customer needs. ABA Bank's digital
transformation efforts likely play a role in its market competitiveness and positioning
within Cambodia's banking industry, potentially attracting tech-savvy customers and

businesses.

10.3 Kurt Lewin Model of Change Management for ABA Bank
Step 1: Unfreezing

ABA Bank would initiate the digital transformation process by creating awareness
among its employees and stakeholders about the need for change. This could involve
highlighting market trends, customer expectations, and technological advancements that
necessitate digital transformation. The bank might emphasize the importance of
adapting to digital technologies to remain competitive in the banking industry. This step
involves convincing stakeholders that maintaining the status quo is no longer viable or

advantageous.
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Step 2: Changing

ABA Bank would implement new digital systems and processes across its operations.
This could include launching mobile banking apps, upgrading online banking platforms,
introducing digital payment solutions, and enhancing backend systems with Al and
automation. During this phase, the bank would provide training and support to
employees to ensure they are capable and confident in using new digital tools. This helps

in minimizing resistance to change and facilitates smooth adoption of new technologies.

Step 3: Refreezing

ABA Bank would integrate the digital transformation into its organizational culture,
policies, and practices. This involves reinforcing the use of digital technologies as the
new norm within the bank. The bank would continuously monitor the performance of
digital systems and gather feedback from customers and employees to identify areas for
improvement. Adjustments and refinements are made based on this feedback to ensure
the changes are effective and sustainable. Recognizing and celebrating milestones and
successes achieved through digital transformation helps reinforce the positive outcomes

and encourages continued commitment to the changes.

10.4 Key Success of Digital Transformation for ABA Bank

ABA Bank has been proactive in digital transformation, focusing on expanding its
digital banking services. ABA Bank's efforts have aimed at providing convenient
banking solutions through digital channels, aiming to enhance customer experience and
operational efficiency. The following are key success measures for ABA Bank:

(1) Increased Digital Service Adoption: ABA Bank has seen significant growth in
the adoption of its digital banking services, including mobile banking apps and
online platforms. This has allowed the bank to reach a wider customer base and
enhance customer convenience.’

(2) Enhanced Customer Experience: The bank has focused on improving the
overall customer experience through streamlined digital channels, reducing wait

times and providing 24/7 access to banking services.
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(3) Operational Efficiency: By digitizing many banking processes, ABA Bank has
achieved improvements in operational efficiency, leading to cost savings and

faster service delivery.

11. CASE STUDY OF DIGITAL TRANSFORMATION FOR ACLEDA BANK
11.1 Background

Established in 1993 in Cambodia as a non-governmental organization for micro, small
and medium enterprises' development and credit, ACLEDA has gradually evolved into
a micro finance institution and, at the latest, into a commercial bank. Today, ACLEDA
provides full banking services and became the largest bank in Cambodia. ACLEDA has
a special focus on lending and other financial services to micro, small and medium sized
enterprises as well as private consumers. ACLEDA Bank Plc, one of the largest
commercial banks in Cambodia, announced that it is boosting and expanding its self-
automation post banking services as part of its focus on digitalization in the Kingdom.
ACLEDA Bank has provided various kinds of digital services such as Mobile Banking,
Internet Banking, ATM, POS, Ecommerce, Deposit Machine, Virtual Teller Machine,
Virtual Card, and other services (ACLEDA, 2024).

11.2 Change Management in Digital Transformation for ACLEDA Bank

ACLEDA Bank has invested in developing robust digital banking platforms, including
mobile banking apps and internet banking portals. These platforms enable customers to
perform various banking transactions conveniently from their mobile devices or
computers. The bank has introduced and expanded digital payment solutions to cater to
the evolving needs of businesses and individuals in Cambodia. This includes e-wallet
services, online payment gateways, and QR code payments, facilitating seamless
transactions both online and offline. ACLEDA Bank has utilized digital technologies to
enhance financial inclusion in Cambodia. Through mobile banking and digital financial
services, the bank has extended its reach to underserved communities, providing them
with access to basic banking services. The bank has adopted a customer-centric

approach in its digital transformation journey. This includes personalizing customer
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experiences through data analytics and offering tailored products and services based on
customer preferences and behaviors. ACLEDA Bank has formed strategic partnerships
and collaborations with fintech companies and technology providers to leverage
innovative solutions and stay ahead in the digital banking landscape. These partnerships
have helped in accelerating the deployment of new technologies and enhancing service
delivery. Recognizing the importance of cybersecurity in digital banking, ACLEDA
Bank has implemented robust security measures to protect customer data and
transactions. This includes encryption technologies, multi-factor authentication, and
continuous monitoring of cyber threats. Digital transformation at ACLEDA Bank has
also focused on improving operational efficiency through automation of processes,
reducing manual interventions, and optimizing resource utilization. This enables the
bank to deliver faster and more reliable services to its customers. ACLEDA Bank has
navigated regulatory requirements effectively in its digital transformation journey. This
includes complying with data protection laws, financial regulations, and guidelines for

digital banking operations in Cambodia.

11.3 Kurt Lewin Model of Change Management for ACLEDA Bank
Step 1: Unfreezing

ACLEDA Bank likely initiated its digital transformation by creating awareness among
its employees and stakeholders about the need to adopt digital technologies. This could
involve highlighting market trends, customer expectations, and technological
advancements. The bank would emphasize the importance of digital transformation in
staying competitive and meeting evolving customer demands. This step helps

stakeholders understand why change is necessary and urgent.

Step 2: Changing

ACLEDA Bank would implement various digital technologies such as mobile banking
apps, internet banking platforms, and digital payment solutions. These technologies
enhance customer convenience, operational efficiency, and market competitiveness.

During this phase, the bank would provide training programs and support to employees
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to ensure they are proficient in using new digital tools and processes. This helps in

minimizing resistance to change and facilitates smooth adoption.

Step 3: Refreezing

ACLEDA Bank integrates digital transformation into its organizational culture, policies,
and practices. This involves embedding digital technologies as the new norm and
aligning workflows and operations accordingly. The bank continuously monitors the
performance of digital systems and gathers feedback from customers and employees.
This helps identify areas for improvement and ensures that the changes are effective and
sustainable. ACLEDA Bank likely celebrates milestones and successes achieved
through digital transformation. This reinforces the positive outcomes of the change

process and motivates continued commitment to digital initiatives.

11.4 Key Success of Digital Transformation for ACLEDA Bank

ACLEDA Bank has made significant strides in digital transformation. It has invested in
modernizing its banking infrastructure to offer a wide range of digital services. This
transformation has contributed to ACLEDA Bank's efforts in reaching more customers
and improving service delivery. The following key success measures for ACLEDA
Bank:

(1) Expansion of Digital Services: ACLEDA Bank has successfully expanded its
digital service offerings, encompassing mobile banking, internet banking, and
digital payment solutions. This expansion has enabled the bank to cater to
diverse customer needs across Cambodia.

(2) Financial Inclusion: The bank's digital transformation efforts have contributed
to advancing financial inclusion by providing banking services to previously
underserved populations through digital channels.

(3) Technological Integration: ACLEDA Bank has integrated advanced
technology into its operations, improving transaction security, data management,

and customer service capabilities.
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12. CASE STUDY OF DIGITAL TRANSFORMATION FOR CANADIA BANK
12.1 Background

Canadia Bank has been in the Kingdom’s financial market for more than 32 years and
is always a beacon of stability, reliability, and banking excellence. To adapt to the
constantly changing local and global financial landscape and needs of the customers,
the Bank’s digital transformation journey picked up its pace in 2020 and have been in
full swing since 2022. Center to Canadia Bank’s digital transformation efforts are the
launch of its new mobile app, expansion of Smart Bank Centers, and the creation of
complete digital ecosystem for businesses. To better serve the customers, the Canadia
Bank App was publicly-launched in February 2023 providing fast, easy, and secured
banking services with just a few clicks (CANADIA Bank Annual Report, 2023).

12.2 Change Management in Digital Transformation for CANADIA Bank

CANADIA Bank has invested in developing and expanding digital banking platforms
such as mobile banking apps and internet banking portals, enabling convenient banking
transactions. The bank has introduced and enhanced digital payment solutions including
e-wallet services, online payment gateways, and QR code payments to facilitate
seamless transactions (CANADIA Bank Annual Report, 2023). CANADIA Bank
utilizes digital technologies to promote financial inclusion through mobile banking and
digital financial services, extending banking services to underserved communities
(CANADIA Bank Sustainability Report, 2022). CANADIA Bank focuses on improving
customer experience through personalized services and streamlined processes enabled
by digital platforms (CANADIA Bank Customer Experience Report, 2023). Digital
transformation initiatives at CANADIA Bank aim to enhance operational efficiency
through process automation and resource optimization (CANADIA Bank Operational
Efficiency Review, 2023). CANADIA Bank implements robust cybersecurity measures
including encryption technologies and secure authentication methods to protect
customer data (CANADIA Bank Cybersecurity Policy, 2022). The bank forms strategic
partnerships with fintech companies and technology providers to innovate and stay

competitive (CANADIA Bank Strategic Partnerships Statement, 2023). CANADIA
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Bank ensures compliance with regulatory requirements and manages risks specific to
digital banking operations (CANADIA Bank Compliance and Risk Management
Framework, 2023).

12.3 Kurt Lewin Model of Change Management for CANADIA Bank
Step 1: Unfreezing

CANADIA Bank would have initiated its digital transformation journey by creating
awareness among its employees and stakeholders about the need for change. This could
involve highlighting market trends, customer expectations, and technological
advancements that necessitate digital transformation. The bank would emphasize the
importance of embracing digital technologies to stay competitive in the banking sector
and to meet evolving customer demands. This step helps stakeholders understand why

change is necessary and urgent.

Step 2: Changing

CANADIA Bank would implement various digital technologies such as mobile banking
apps, internet banking platforms, and digital payment solutions. These technologies
enhance customer experience, operational efficiency, and market competitiveness.
During this phase, the bank would provide comprehensive training programs and
support to employees to ensure they are proficient in using new digital tools and
processes. This helps in minimizing resistance to change and facilitates smooth adoption

of digital technologies.

Step 3: Refreezing

CANADIA Bank integrates digital transformation into its organizational culture,
policies, and practices. This involves embedding digital technologies as the new
standard and aligning workflows and operations accordingly. The bank continuously
monitors the performance of digital systems and gathers feedback from customers and
employees. This feedback helps identify areas for improvement and ensures that the

changes implemented are effective and sustainable. CANADIA Bank likely celebrates
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milestones and successes achieved through digital transformation. This reinforces the
positive outcomes of the change process and motivates continued commitment to digital

initiatives.

12.4 Key Success of Digital Transformation for CANADIA Bank

CANADIA Bank has been actively adapting to the digital age as well. It has developed
robust online and mobile banking platforms, allowing customers to conduct transactions
and access banking services conveniently. CANADIA Bank's digital transformation
initiatives have focused on improving customer engagement and operational efficiency,
aligning with global trends towards digital banking. The key success measures for
CANADIA Bank:

(1) Digital Platform Enhancements: Canadia Bank has invested in enhancing its
digital platforms, making it easier for customers to access banking services
remotely. This includes updates to mobile apps, internet banking interfaces, and
digital payment solutions.

(2) Customer Engagement: The bank has focused on increasing customer
engagement through personalized digital experiences, such as targeted
marketing campaigns and customized service offerings based on digital
transaction data.

(3) Adoption of Fintech Solutions: Canadia Bank has explored partnerships with
fintech companies to integrate innovative solutions, enhancing its digital

capabilities and competitiveness in the market.

13. CONCLUSION

The study conducted descriptive statistical analysis to explore various aspects of digital
transformation and change management within the banking sector. The study examined
various stages of change management, Unfreezing, Changing, and Refreezing and their
correlations with successful change management outcomes. Strong positive correlations
were found among these stages and with overall successful change management,
underscoring the importance of a comprehensive approach to managing organizational

change in digital transformation initiatives. In conclusion, the study provides valuable
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insights into the complexities of digital transformation in the banking industry. It
highlights the critical role of advanced technologies, robust KPIs, and effective change
management strategies in driving successful digital initiatives. Organizations can
leverage these findings to prioritize investments, refine strategies, and enhance

operational practices to stay competitive in the rapidly evolving digital landscape.

ABA Bank's digital transformation aligns with Kurt Lewin's model by first preparing
the organization for change (unfreezing), implementing digital technologies and
supporting employees through the transition (changing), and finally embedding these
changes into the organizational culture and operations (refreezing). This structured
approach helps in managing resistance to change, ensuring effective adoption of digital
innovations, and sustaining the benefits of transformation over the long term. The
success measures reflect how ABA Bank has leveraged digital transformation to
improve operational efficiency, expand service accessibility, and enhance customer

satisfaction in Cambodia's banking sector.

By following Kurt Lewin's three-step model, ACLEDA Bank effectively manages its
digital transformation journey, addressing challenges and ensuring that the changes
implemented are sustainable and beneficial to both the organization and its stakeholders.
This structured approach helps in navigating complexities associated with technological
advancements and evolving customer expectations in the banking industry. The success
measures reflect how ACLEDA Bank has leveraged digital transformation to improve
operational efficiency, expand service accessibility, and enhance customer satisfaction

in Cambodia's banking sector.

By following Kurt Lewin's three-step model, CANADIA Bank effectively manages its
digital transformation journey, addressing challenges and ensuring that the changes
implemented are sustainable and beneficial to both the organization and its stakeholders.
This structured approach helps in navigating complexities associated with technological
advancements and evolving customer expectations in the banking industry. These

success measures reflect how CANADIA Bank has leveraged digital transformation to
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improve operational efficiency, expand service accessibility, and enhance customer

satisfaction in Cambodia's banking sector.

14. LIMITATION AND FUTURE RESEARCH

This study focuses on applying the concepts of change management in digital
transformation within Cambodian banks. The descriptive quantitative approach is used
to describe the data collected from participants with relevant knowledge and experience
in digital transformation within Cambodian banks. Only 62 participants in this study, so
potential biases inherent in descriptive research, such as research subjectivity in data
interpretation, and limited generalizability of findings due to the specific context of

Cambodian baking sector.

The recommendation for future study should apply a combination of quantitative and
qualitative methods with in-dept sampling strategy and more sample size in order to
reduce potential biases and increase generalization of change management in digital

transformation of banking sector in Cambodia.
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ABSTRACT

The increasing number of mobile phones and their short lifecycles are leading to huge
amounts of e-waste globally. One business strategy to regain the key value of such
devices and to bring them back to the market ‘as good as new’is refurbishment. This
circular strategy offers ecological as well as economic benefits and is of increasing
relevance in certain countries of the world. However, as of today, such circular
strategies have no significance in the Cambodian market. This research explored the
usage and purchasing behavior of mobile phones by young Cambodians to analyze this
phenomenon. It collected data by survey from around 500 participants. Findings show
that young Cambodians have a low level of knowledge of refurbished mobile phones,
perceive multiple risks with such devices, and do not consider purchasing such as an
alternative to a new mobile phone. Based on these findings, this research derives
recommendations for all relevant groups of stakeholders and defines the potential for
future research.

Keywords: Closed-Loop Supply Chains, Circular Economy, Refurbishment, IT Devices,
Mobile Phones, Cambodia
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1. INTRODUCTION

Mobile communication has significantly changed private and work-related
communication in the last 30 years. The number of registered mobile phones globally
has constantly increased over the last three decades. Nowadays, mobile phones are used
by nearly all people globally, for communication, gaining information, shopping,
entertainment, and many other purposes. Besides the positive effects of increasing
mobile communication, this trend has negative effects on the environment. (Martela,
2019) A short product lifecycle resulting from fast technological advancement, intense
marketing activities and certain lifestyle trends results in many outdated, unwanted
mobile phones after being replaced by new devices. (Mugge et al., 2017a; Wieser &
Troger, 2018)

The resulting high replacement rates of still usable mobile devices lead to great amounts
of electronic waste, so-called e-waste. Used devices are often not professionally treated
or not correctly recycled but disposed of in landfills. Unsuitable treatment leads to
negative environmental effects and the loss of value (e.g. metals, rare earths) of the used

part. (Coffey & Toland, 2019; Hazelwood and Pecht, 2021; Santana et al., 2021)

Besides the common way to dispose of used mobile phones, an increasing awareness of
efficient resource usage and environmentally friendly manufacturing procedures leads
manufacturers of mobile phones to consider concepts of reuse and refurbishment as part
of their production strategy. In such concepts, the used device is undergoing a
professional process, bringing them back into a usable state and returning them to the
market. Concepts of refurbishing have positive effects on the environment as they
preserve key values of the part. Additionally, they offer economic benefits, as they can
be offered to customers at a lower price and provide business opportunities to
companies. (Hazelwood and Pecht, 2021; Ongondo & Williams, 2011; Pamminger et
al., 2021; Sharifi & Shokouhyar, 2021)

Such refurbished alternatives to new parts have an increasing market relevance in some
countries of the world, especially in Europe and Northern America. The market

relevance in Asia specifically in Cambodia is low. This low market relevance leaves the
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ecological and economic benefits of refurbished mobile phones unused in Cambodia.
Whether refurbished alternatives have a market relevance or not, is highly dependent on
the customer perception of refurbished products. (Sharifi & Shokouhyar, 2021)
Therefore, this research aims to explore and understand the customer perception of a
key age group of mobile phone users in Cambodia to gain a higher understanding of the
market potential for such refurbished devices and to develop recommendations for

relevant groups of stakeholders.

To reach this aim, this research focuses on answering the following research questions

(RQ):

RQI1: What is the usage and purchasing behavior of young Cambodians related to

mobile phones?

RQ2: What are the knowledge and perceptions of young Cambodians related to

refurbished mobile phones?

2. LITERATURE REVIEW

The following chapter summarizes previous research on the explored topic and
particularly provides a comprehensive overview of prior explorations performed on the
usage and purchasing behavior of mobile phones as well as on literature on the

refurbishment of mobile phones.

2.1 Mobile Phones Market and Customer Purchasing Behavior

Since the 1990s the number of mobile phones globally has increased rapidly. In 2022,
19.5 million mobile cellular registrations have been counted in Cambodia. This number
exceeds the number of people living in this country. The market for mobile phones in
Cambodia in 2024 is estimated to reach a revenue of 0.6bn USD with a forecast for an

annual growth rate of around 3%. (Statista, 2024a; Taylor, 2024)

This trend has a major impact on the environment, due to increasing demands and short
product lifecycles. Mugge et al. (2017a) analyzed in their research the duration of

mobile phones in Europe and concluded that on average such devices are used for less
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than two years. Rapid technological changes and constant innovations lead to the fast
obsolescence of mobile phones leading to short product life cycles. Additionally, in
research performed on the Brazilian market, unconscious buying behavior is named as
a reason for this trend. (Santana et al., 2021) The willingness to buy a new mobile phone
here is not only based on the wish to possess something new but also on perceived
obsolescence. Wieser & Troger (2018) list three different forms of this perceived

obsolescence:

1. Based on the functionality
2. Based on the novelty / being “up to date’
3. Based on social pressure, standards, and practices

The second form, the desire to have an ‘up to date’ device, is especially leading to a high
speed of perceived obsolescence, leading to the replacement of devices even though the
old device is still functioning. This desire is one of the main motivations of customers

to purchase a new mobile phone, besides functional defects. (Wieser & Troger, 2018)

2.2 E-Waste from Mobile Phones

The described short life span of mobile phones and a lack of circular strategies for the
huge, increasing amounts of used devices, leads to a high amount of waste of electronic
devices, so-called e-waste. This kind of waste increases faster than most other sorts of
waste globally. It sums up to 62 million metric tons in 2022 worldwide, nearly double
the amount generated just ten years before and forecasted to be 80 million metric tons
by 2030. (Statista, 2024b) This e-waste is often disposed of in landfills and metal is
inefficiently recovered by burning cables in open fires leading to environmental and
health issues. (Santana et al., 2021) Even though mobile phones, themselves, are rather
small in size, they have a significant impact on the global generation of e-waste due to

their high quantity of disposals. (Coffey & Toland, 2019)

In their exploration, Hazelwood and Pecht (2021) stress the potential to minimize
millions of pounds of e-waste, if customers opt for refurbished devices. By recovering
and restoring the key value of the mobile phone, refurbishing can be an effective

approach to the overall energy needed over the lifecycle of such an electronic device
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making refurbished mobile phones on the whole eco-friendlier compared to new

devices.

Besides being disposed of, many used mobile phones remain with their prior users. After
buying a new phone, they remain ‘in the drawer’ as a backup solution or due to a lack
of better alternatives. Such used mobile phones are needed as the basis for refurbishment
and therefore are crucial for a circular strategy. Remaining unused at the initial user
leaves the material and value of the part unexploited. (Mahat, 2021) In their research,
Coftey and Toland (2019) analyzed this phenomenon and concluded that consumers
care about the environment and have a positive perception of reuse concepts.
Nevertheless, such circular strategies remain partly unknown or at least unused on the
consumers’ side. Here Coffey and Toland (2019) suggest take-back programs,
educational actions, and more information, to increase awareness among consumers
about the potential of stored old mobile phones and circular strategies. Ongondo and
Williams (2011) analyzed the availability of such take-back programs in the UK. They
found more than 100 such opportunities, offered by different, decentral institutions, such
as mobile phone producers, sellers, phone network providers, charity organizations, and
companies performing mobile phone refurbishing or recycling. The vast majority of the
take-back programs were commercial programs. Different channels for take-back were
offered, such as a take-back by post, by courier, or by returning it to a shop. Incentives
were offered, such as payments, charity donations, or participation in competitions with
the chance to win prizes. (Ongondo & Williams, 2011) Comparing different forms and
channels of take-back programs, customers preferred programs with easy access and

sufficient information. (Beigl et al., 2012)

2.3 Circular Strategies and Refurbishment of Mobile Phones

Refurbishment is a concept following a strategy aiming to gain a circular economy. The
key aim is to gain closed-loop manufacturing and to retain and recover the key value by
restoring it in an industrial way to retain or regain its initial performance and product
characteristics. (Pamminger et al., 2021; Sharifi & Shokouhyar, 2021) In their research,

Van Weelden (2016) defines refurbishment as a process in which products that have
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been used are gathered and returned professionally by a company to bring them into a
state where they can be sold again to new customers. Sharifi & Shokouhyar (2021)
describes refurbishment, as an attempt to bring a used mobile phone into a state in which
it is in good working condition. This is done by cleaning the device, replacing or
repairing defective components, and returning the part to a good optical appearance.
Hazelwood & Pecht (2021) characterized refurbishment as a process in which all
damaged and failed parts are being replaced to regain a good working condition, but the
overall functionality and appearance of the product remain unchanged. (Hazelwood &
Pecht, 2021) In their research work, Santana et al. (2021) list the sources for used mobile

phones, which can serve as a basis for refurbishing:
* Return of defects or worn-out end-of-life products.
* Return from warranty claims
* Return from buyback offers of the manufacturers

The key process steps of refurbishing mobile phones are (Chun et al., 2022; Hazelwood
& Pecht (2021): (1) The used mobile phone is collected from the customer and returned
to the manufacturer. The sources for such returns are listed above. (2) The mobile phone
is disassembled. (3) Components are inspected. Components defined as reusable are
cleaned. Other components are scrapped. (4) Scrapped components are replaced by new

(or repaired) parts. (5) The mobile phones are reassembled and tested.

In some cases, the terms ‘refurbishing’ and ‘remanufacturing’ are used to describe the
same thing (Nasiri & Shokouhyar, 2021). A differentiation between these two terms is
discussed by Sharifi & Shokouhyar (2021): Whereas ‘refurbishment’ is a procedure to
bring a mobile phone into a sufficient state to make it again usable for the customer,
‘remanufacturing’ aims to bring the device into a condition in which it is as good as

new. In this research, the latter perspective and definition are applied.

2.4 Ecological and Economic Benefits of Refurbishing Mobile Phones
Consuming refurbished mobile phones as an alternative to a new mobile phone can

reduce the carbon footprint significantly and have a significant positive impact on the
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environment. (Ghorab, 2022; Mahat, 2021) Nevertheless, as refurbishing processes and
standards differ significantly, an ecological evaluation might differ from case to case.
(Quariguasi-Frota-Neto & Bloemhof, 2012; Zink et al., 2014) In their research work,
Nasiri and Shokouhyar (2021) emphasize the extension of the lifespan of products as a
key objective of refurbishing and stress its potential as a circular strategy, which they
classify as of great importance due to the short lifecycle and fast replacement rate for
mobile phones. In addition to the decreased negative impact on the environment, the
recovery of the key value of IT devices can have a positive impact on the scarcity of
rare materials needed in the industry, such as different types of metals used in mobile

phones. (Ongondo & Williams, 2011)

This increasing importance is supported by a growing awareness of environmentally
friendly products — both for the customer as well as for the consumer side. (Mishra et
al., 2022) This extended life span of mobile phones gained by refurbishment has the
potential to decrease the negative impact on the environment. It can decrease energy
consumption, the emission of greenhouse gases, and waste generation as well as
increase resource efficiency. (Wieser & Troger, 2018) In their exploration of different
circular scenarios, Pamminger et al. (2021) found a high potential to achieve a circular

economy when refurbishing mobile phones.

Besides these described ecological benefits from recovering and restoring products,
refurbished mobile phones can provide economic benefits. Being priced around 30%
below the price of new parts, they can open additional customer segments for producers
and have the potential to provide a price advantage for end customers. (Mugge et al.,
2017a, Quariguasi-Frota-Neto & Bloemhof, 2012) Decreased production costs
compared to the production of new mobile phones are providing opportunities for
attractive margins as well as extending potential customer base. Additionally, mobile
phones at a lower price are especially needed in the growing market for IT devices in

cost-sensitive developing countries, such as Cambodia. (Ghorab, 2022)
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2.5 Customer Perception of Refurbished Mobile Phones
Esmaeilian et al. (2021) highlight the relevance of the customer perception towards
refurbished mobile phones crucial for the successful implementation of this business

strategy. This customer perception has been analyzed in multiple research works.

Analyzing the customer perception of refurbished mobile phones, Mugge et al. (2017a)
concluded that around half (46%) of their analyzed sample had a positive attitude
towards such alternatives to new phones and therefore stated good possibilities for
market success. In their research performed in Sweden, Holmstrom & Bohlin (2017)
initially found a very positive attitude from customers on refurbished mobile phones. At
the same time, a lack of knowledge of refurbishing processes and standards was leading
to doubts and uncertainty on the customer side. Sharifi & Shokouhyar (2021) analyzed
the perceived risks of customers when purchasing a mobile phone: The function,
appearance (here especially a scratch-free body and screen), and battery life are listed

as the most important characteristics that potential customers worry about.

Van Weelden et al. (2016) concluded that there is a lack of awareness as well as
understanding about refurbishing among customers. Consequently, in a trade-off
between perceived advantages and disadvantages, often refurbished mobile phones
were rejected and new phones were bought. American customers were paying greater
attention to technical features, such for example the camera, the screen, or the battery,
whereas Indian customers were putting a higher importance on the reputation of the
seller and the granting of a warranty period. Additionally, Americans rated
environmental aspects higher when making a purchasing decision, whereas Indian
customers ranked economic benefits as more important. (Seifian et al., 2023) In an
analysis of the perception of millennials in India on refurbished mobile phones, Watson
et al. (2017) figured out their main drivers for purchase decision-making were: the
knowledge of the product, the perceived risk, and their overall attitude towards
refurbished products. Chun et al. (2022) explored customer perception of circular
strategies in Japan and Indonesia and concluded that in both countries the perceived risk
of such refurbished products are of the highest importance in purchase decision-making.

It was followed by the perception of innovation as well as pricing. An analysis by
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Olorvida et al. (2023) performed in the Philippines concluded that the perception of
refurbished mobile phones is rather negative, as an inferior level of quality and
technological obsolescence is assumed. Wallner et al. (2022) added that consumers
feared contamination from previous users and proposed a clear communication strategy
about the cleaning procedure within the refurbishing process, to make sure all signs of
usage are removed, and a replacement of all parts that are in direct contact with the skin

of the customer.

A different threat has been analyzed by Martela (2019). He stressed in his research work
the need to ensure data security for refurbished mobile phones. Customers were
concerned about their personal, sensitive data stored on the old devices. Partly,
companies have reacted to such concerns and have defined standards for erasing data

and are handing out certificates of securely erased data to customers. (Inrego, 2024)

One way of dealing with the perceived risks of consumers is to provide guarantees.
Major companies performing refurbishment of mobile phones provide and promote
such guarantees: Apple highlights that “certified refurbished products are backed by a
one-year warranty”. Samsung assures ‘“‘guaranteed like-new quality”. (Apple, 2024;
Samsung, 2024) In Europe, refurbished mobile phones must by law provide a one-year

guarantee. (Mugge et al., 2017a)

Informing customers about the initial usage of the refurbished mobile phones can have
different effects on their perception. Mugge et al. (2017b & 2018) analyzed this matter
and found that providing visual information on wear and tear has a negative impact on
customer perception. When providing verbal information, the customer perception
depends on the visibility of wear and tear. If no signs of wear and tear are visible, it
confuses the customer and has a negative impact. If there are visible signs, it has neither

a positive nor a negative impact on the customer perception.

In research performed by Mishra et al. (2022), around half (48%) of all consumers
having opted for a refurbished mobile phone did so due to economic reasons. The second
most important reason was environmental awareness (25%). Their research, in addition,

found that there is a relationship between income as well as education, and the decision
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to buy a refurbished mobile phone. (Mishra et al., 2022) In their analysis Sharifi &
Shokouhyar (2021) found environmental factors to be dominant when deciding to buy
a refurbished mobile phone. This main driver of decision-making was, in their research,
followed by pricing, the availability of warranties, the product quality, and the
reputation of the seller. In a parallel exploration focusing on the technical components,
customers are paying attention to, the most important parts of a mobile phone (from
highest to lowest importance have been ranked as follows: internal camera, screen,
battery life, and performance. (Sharifi & Shokouhyar, 2021) In research performed by
Bigliardi et al. (2022) discrimination analysis has been applied. Their findings show that
psychological factors are of the highest importance in the purchase decision-making of
refurbished mobile phones. Here especially the ‘green’ perceived value and the

knowledge about environmental aspects in general were the most important factors.

2.6 Challenges and Opportunities of the Market for Refurbished Mobile Phones

Despite the described ecological and economic benefits of the implementation of
circular strategies for mobile phones, the market share is small compared to the overall
market for mobile phones. Mugge et al. (2017a) assess this market share at just 6% in
Europe. Following the described aims to gain a circular economy for products in
Western countries, such business strategies have to some extent also been implemented

in Asian countries. Nevertheless, it remains rather unpopular. (Chun et al., 2022)

Esmaeilian et al. (2021) highlight the motivation of mobile phone producers to introduce
refurbishment strategies into the business strategy to improve the company’s image.
Nevertheless, the process of marketing refurbished mobile phones remains challenging
for producers. As reasons for these challenges, they list, primarily, differing customer
perceptions, attitudes, and willingness to purchase such products as well as inefficient

pricing policies.

Besides the economic and ecological benefits as well as the partly positive perceptions,
there remain threats to the market for refurbished mobile phones. As described in the
previous section, customer perceptions of mobile phones partly are uncertain or

negative.
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Besides negative aspects related to customers, there remain also threats related to
producers and potential companies going to perform refurbishment: The complex,
delicate technical setup of mobile phones and the precise specifications and standards,
require great technical know-how, sourcing options for replacement parts and special
tools. Moreover, in some cases, the design of mobile phones is not refurbishment-
friendly, for example, if components are glued together without the possibility of
opening them destruction-free. (Hazelwood & Pecht, 2021) The introduction of
refurbished mobile phones to the product range might open new customer segments and
might therefore have the potential to increase the turnover of companies. At the same
time, the risk for companies arises, that the refurbished products cannibalize with their
new products, which might lead to a decrease in turnover. (Geyer & Doctori Blass,
2010) Such interdependencies have been analyzed by Zheng et al. (2023), who found
that the availability of refurbished mobile phones can have a positive effect on certain
customer groups and can even increase their intention to purchase a new mobile phone
from a company which also offers a refurbished alternative. In this case, the perceived

attractiveness of a company or brand increased.

3. METHODOLOGY
This chapter describes the method used to collect data, the population and sampling
method, the way the data has been analyzed, and provides information on the validity,

reliability, and generalizability as well as on ethical aspects of this research.

3.1 Survey Research

Survey research is one of the most important research approaches globally. It is an
effective and efficient way to explore social aspects and behavior. (Ruel et al., 2016) It
has been chosen for this exploration, as these strengths of survey research are very much

in line with the aims of this research.

In an initial step, the survey questions have been designed. This has been done by
breaking down the key findings from previous research (see Chapter 2) into the two
research questions. In the second step, survey questions have been derived and linked

to the research question (What do we want to find out about the phenomenon?) and
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respecting previous research (What do we know about the phenomenon already?). The
full survey design including research questions, key literature findings and derived

survey questions can be found in Appendix B.

After creating the survey design and its questions, the survey consisted of 15 questions
which can be divided into three categories: 5 questions exploring the usage and
purchasing behavior of young Cambodians related to mobile phones. Data from these
questions is the basis to answer research question 1. Additional 5 questions are
investigating the knowledge and perception of young Cambodians related to refurbished
mobile phones. This set of questions is focusing on answering research question 2. The
survey ends with 5 statistical questions collecting information on the respondents’
characteristics. Those questions shall on the one hand assure that the respondent is
within the defined research population and on the other hand provide opportunities to
code and filter data in the process of data analysis. The survey questions have been
created in English and translated into Khmer by a native speaker with research
experience. Survey participants could choose between the English and Khmer language
versions. The complete survey in both languages including all answer options is

available in Appendix C.

The survey was conducted at four different universities in Phnom Penh. As a part of this
approach, the research project was presented on-site in 14 different classes of one
university with Bachelor and Master students from different disciplines and faculties.
After the presentations, the students were invited to voluntarily fill in the survey. In
addition to this onsite approach, a link to the online survey has been spread via different

social media channels of all four participating universities.

3.2 Population, Sample Size and Sampling Method

In survey research, data collected from the sample is used to make statements about the
population (Creswell, 2009). To achieve the opportunity to perform such a
generalization, the population, the sample size, and the sampling method need to be

carefully defined.

89



The targeted population for this exploration is young Cambodians. The term ‘young’ for
this research is defined as people being a maximum of 28 years old. As this research
focuses on owners and users of mobile phones, it moreover focuses on people of a
minimum age of 15 years. ‘Cambodians’ in this work are defined as people living
permanently in Cambodia irrespective of their nationality or immigration status. The
latest census was performed in Cambodia in the year 2019. It states that 26% of the
overall population was in the age group between 15 and 29 years old. As this data could
not be filtered to the targeted maximum age of 28 years, the percentage has been slightly
reduced to 25%. The total population has been quantified at 15,5 million people.
Applying the 25% to reduce to the targeted age group leads to a population of 3,8 million

people this research is aiming to explore. (Government of Cambodia, 2020)

Using the targeted population size of 3,8 million people in the Taro Yamane Formula
for sample size calculation and assuming a sampling error of 5%, leads to a minimum
of needed survey answers of 400. (Uakarn et al., 2021) The formula, the full set of data,

and the calculation method can be found in Appendix A.

A mixed sampling method was carried out to approach samples matching the targeted
population (people living in Cambodia between 15 and 28 years): On the one hand,
convenience sampling has been performed, approaching the samples according to their
highest level of availability. This was achieved by approaching young Cambodians in
the context of Cambodian universities. On the other hand, purposive sampling was used,
approaching the samples meeting certain characteristics. This has been achieved by
approaching Cambodian students who are mainly represented by young people.

(Creswell, 2009)

3.3 Data Analysis

After the cleaning and filtering of data, it was analyzed using IBM’s software package
SPSS (Statistical Package for the Social Sciences) in version 23. In addition, MS Excel
in version 2404 has been used to further filter the data and to visualize it. The focus of

data analysis was on descriptive statistics, such as frequency and distribution.
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3.4 Validity, Reliability and Generalizability

The extent to which the data collection method of this exploration measures what it is
aiming to measure, the so-called validity, (Dobakhti, 2020) has been reached in this
research by performing several measurements: (1) A carefully designed survey research
with questions derived from a comprehensive literature review, (2) a selection of a
research environment which highly matches the defined research population, (3) a data
cleaning process eliminating data from respondents outside the population, and (4)

proven statistical software tools to analyze the data.

Besides striving to gain validity, this research is aiming to reach consistency and
sustainability in its exploration, the so-called reliability. (Foroudi & Routledge, 2024)
Reliability in this survey research is reached through several assessments: (1) A pilot
test of the survey design before starting the data collection, (2) providing a clear
statement of the purpose of the survey to the participants, (3) giving background
information in cases when the survey was conducted onsite with participants, (4) using
short questions with simple language adapted to the respondents, (5) providing clearly
defined answer options or scales, and (6) only raising open questions as a voluntary

option.

Finally, this research aims to draw conclusions on the population based on data collected
within a sample, the so-called generalization. (Pandey & Pandey, 2015) This research
assures a high generalizability based on these actions: (1) defining a sample size with
low sampling error, (2) exceeding the minimum number of needed samples

significantly, and (3) combining different sampling methods.

3.5 Ethical Considerations

As the chosen research design uses survey research involving observations and
interactions with human beings, special attention needs to be given to ethical aspects.
This research follows recommendations in respect to ethics related to the use of human
research participants given by the Chinese University of Hong Kong (CUHK, 2020).

This includes:

e Consent of the participant to take part in the research
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e Providing information about the background and aim of the research to the
participant

e Exclusion of vulnerable participants, especially children under 16 years

e Anonymous collection of data and refraining from acquiring any personal

sensitive information

4. RESULTS
This chapter provides information on the characteristics of respondents and provides the

findings based on the collected survey data.

4.1 Respondent Characteristics

Data from respondents has been collected between December 2023 and May 2024. A
total of 596 complete survey answers have been received. Some survey answers were
provided by respondents outside the defined population. Therefore, a cleaning of data
was needed. Respondents exceeding the age limit of 28 years (94 answers / 16%) or not
living within Cambodia (4 answers / 1%) were filtered out. Those answers were not

further respected in the data analysis process. Details are summarized in Table 1.

Table 1: Received surveys and valid surveys after data cleaning (Source: this

research)
Received Surveys Quantity %
Complete Survey Answers received 596 100%
Total sum of answers from respondents 596 100%
... being older than 28 years 94 16%
... not living in Cambodia 4 1%
Received valid surveys 498 84%

The remaining 498 survey answers are the basis of the data analysis process. The
number of valid surveys significantly exceeds the targeted minimum sample size of 400
surveys. Therefore, the data basis can be seen as sufficient to answer the research
questions and to build a strong basis for generalization from the sample to the

population.

The vast majority (74%) of respondents are between 17 and 22 years old, are studying

(75%) and hold a university degree (87%). These respondents’ characteristics reflect the
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method of collecting data, which has been mainly performed within the university
context. More women (59%) than men (40%) provided answers. Nearly all (94%)
participants are living in Phnom Penh, which again reflects the method of focusing on
distribution channels related to institutions operating in the capital. Details of the

respondents’ characteristics can be found in Table 2.

Table 2: Summary of Respondent Characteristics (Source: this research)

Age Frequency % Profession Frequency %

younger than 17 years 2 0% I am a student 375 75%

17 - 19 years 138  28% I am working 116 23%

20 - 22 years 231 46% 1 do not have work 4 1%

23 - 25 years 61 12% Highest Education Frequency %

26 - 28 years 62 12% None 3 1%

Gender Frequency % High-school 49  10%
University (Undergraduate /

Male 198  40% Bachelor) 359 72%
University (Postgraduate /

Female 296  59% Master / PhD) 76  15%

Place of Living Frequency %

In Phnom Penh 468 94% Remaining value to 100%: participant has skipped

In a different city in question, chosen "other" or has chosen the option "I

Cambodia 15 3% wish to not answer". Rounding differences are possible.

On the countryside in

Cambodia 9 2%

4.2 Results of the Usage and Purchasing Behavior of Young Cambodians Related
to Mobile Phones (RQ1)

Using a set of five questions designed to explore this phenomenon, young Cambodians
have been asked about their usage and the purchasing behavior of mobile phones.

Findings from these survey questions are aiming to answer research question 1.

Young Cambodians being asked how old their actual phone is, led to the following
results: A group of around 15% of respondents possess a mobile phone younger than 1
year. A group with a comparable share (16%) owns a phone younger than 2 years of age.
Together this means more than 30% possess a mobile phone, less than two years old.
Just over one quarter (26%) own phones at an age of 2 years. Together the three
previously mentioned groups, suggest that more than 50% of young Cambodians

possess a phone younger than 2 years. It is followed by a large group of respondents
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(31%) having a phone which is between 3 to 4 years old. Phones 5 years or older (11%)

have a minor relevance.

Related to the purchasing frequency for new mobile phones, the answers show two
peaks: A large group (25%) buys new phones every 3 years, and a second large group
(27%) waits a minimum of 5 years for a re-purchase. A very small group (3%) states to

buy a new phone every year. Every 2 years has been stated by 13% of respondents.

Data from both questions is visualized in Figures 1 and 2

Question: How old is your mobile Question: How often do you buy a new
phone? mobile phone on average?
()
120.00% 27%
25%
100.00% 9% s
i [l 16% 16%
80.00% 13%
60.00% 26% 3%
EE
40.00% [ 2 2 4 2 5
16% g o o o o 2
> ~ - < - 5
> > S £ —
0, ) =
0:00% o o o o o P - 3
o (=] o o o $ i
“ = J < e 85
s 2 2 e
% " ’ o Figure 2: Purchasing frequency for phones of respondents

(Sonrce: this research)

Figure 1: Phone age of respondents (Source: this research)

The respondents were asked to provide their reasons for deciding to purchase a new
mobile phone. As visualized in Figure 3, nearly two-thirds of respondents (61%) replied
that the main reason to repurchase a new mobile phone is a defect of the old phone. The
phone being outdated (18%), a wish to always possess the newest model (5%) or the
phone being optically worn out (4%) were reasons of minor relevance. Besides the
opportunity to choose from the described answer options, respondents had the chance
to describe other reasons. Here, respondents mentioned for example lost or stolen

phones and exceeded memory capacity as reasons to opt for a new device.
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Additionally, it has been explored in which technical state the old phone is in at the time
of repurchasing a new device. In total 70% of the respondents stated that the phone was
still working at that time. This number though must be divided into two groups: 55%
state that the phone is working but has small defects. 15% state that the phone is fully
working. A group of 22% of respondents replied that the old phone is not working

anymore when purchasing a new phone. Detailed information is provided in Figure 4.

Question: If you decide to buy a new Question: If you decide to buy a new
mobile phone: What is the most mobile phone: Is your old phone still
important reason? working?
Other; 3% wish not to Idonot Iwish notto Yes, fully

Give old phone to someone; .
B 5% answer; 3% know; 5% answer; 2% working;
0

15%

Want newest

model; 5% No; 22%

Old phone
optically worn
out; 4%

Yes, but
small
defects; 55%

Old phone
outdated; 18%

0Old mobile phone
broke; 61%

Figure 3: Reasons for purchasing a new mobile phone  Figure 4: Technical state of old
mobile phone
(Source: this research) (Source: this research)
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Question: If you decide to buy a new The respondents have been asked what they do
mobile phone: What do you do with the . . .

with their old phones once a new mobile phone
old phone?

has been purchased. A large majority (51%)

state that they keep their old phones. One

Throw

ARy 3 quarter (25%) hand it over to friends or family

| sell it;
17%

Other; 1%

members. A smaller group of people sell it
(17%) or throw it away (3%). The disposition of

| keep it;
51%

old phones is shown in Figure 5.

A summary of findings from this sub-chapter
can be found at the end of this chapter.

Give someone; After exploring the knowledge and perception
25%

of young Cambodians related to refurbished

mobile phones (RQ 1) in this sub-chapter, the
Figure 5: Disposition of old mobile phone

after repurchasing (Source: this research) subsequent  sub-chapter investigates  the

knowledge and perception of young
Cambodians related to refurbished mobile
phones (RQ2).

4.3 Results of the Knowledge and Perceptions of Young Cambodians Related to
Refurbished Mobile Phones (RQ2)

In a second set of additional five questions, young Cambodians have been asked about
their knowledge and perception related to refurbished mobile phones. Findings from

these survey questions are aiming to answer research question 2.

An initial question investigated whether young Cambodians know of refurbished
phones. A majority of more than 40% of the respondents were not aware of such
alternatives to new mobile phones. About one-third of respondents (34%), confirmed
that they knew such devices. A rather large group of around one quarter of respondents
(23%) were unsure if they knew refurbished phones or not. The results are gathered in

Figure 6.
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Being asked which price level the respondents would see as realistic for a refurbished
phone, the largest group of respondents (27%) stated a price of around 50% of the price
for a new phone. Accumulated, a group of 56% of respondents sees a price level between
50% and 70% of the price for a new phone as an acceptable price for a refurbished

phone. The full distribution of answers can be found in Figure 7.

Question: Did you ever hear about Question: What price would see as realistic for
refurbished mobile phones before this a refurbished phone?

survey?
. 30.00%
I am not | wish not to
sure; answer; 2% 25.00%
23% 20.00%

No; 42%

Yes; 34%

15.00%

10.00%

5.00%

0.00%

(auoyd a)1gow mau Jo) %06
(suoyd 3jigow mau Jo) %08
(suoyd aj1qow mau Jo) %0/L
(suoyd 3j1gow mau Jo) %09
(suoyd ajigow mau Jo) %0s
(auoyd a)1gow mau Jo) %0t
(auoyd ajiqow mau Jo) %0¢
(suoyd aj1qow mau Jo) %07
(suoyd
3|IgowWw Mau o) ssa| 40 %0T

(suoyd 3j1gow mau o) %00T

Figure 6: Knowledge about refurbished Figure 7: Perception of adequate pricing for
phones among young Cambodians refurbished mobile phones (Source: this
(Source: this research) research)

In two separate questions, the respondents were asked to define the risks as well as the
benefits they perceive from a refurbished phone. Multiple answers were possible. When
it comes to risks, the major issues were related to low battery health (60%), a lack of
accessories (32%), scratched screens (27%) or general malfunctions (25%). Just a minor
group (17%) stated that they would see no risks related to refurbished phones. Related
to the potential benefits of refurbished phones, a large majority of 86% assume lower
prices compared to new mobile phones. A similarly large group of 46% recognize
benefits due to lower amounts of e-waste. A small group of 14% cannot see any benefits

in such devices. All details are summarized and visualized in Figures 8 and 9.
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Question: If a company would offer you a Question: If a company would offer you a
refurbished phone in which all worn-out refurbished phone in which all worn-out
and defective parts (e.g. battery, housing) and defective parts (e.g. battery, housing)
are replaced by original new parts: Which are replaced by original new parts: Which

of the following RISKS would you see?
(multiple answers possible)

| wish not to Not
answer; 10% working;

| see no 24%

risks; 17%

Screen
scratched;
27%

Lack of
accessoires;
32%

Low battery
health; 60%

of the following BENEFITS would you
see?
(multiple answers possible)

| wish not to

| see no answer; 10%

benefits;
14%

Lower
price; 86%

Less e-
waste; 46%

Figure 8: Perceived risks of refurbished
mobile phones (Source: this research)

Question: Would you buy a refurbished mobile

phone?

Figure 9: Perceived benefits of refurbished
mobile phones (Source: this research)

The last question of the survey asked if
respondents would purchase a

| wish not to...

Yes; 21%

Maybe; 51%

No; 22%

refurbished mobile phone. A group of
21% gave a positive reply and would be
taking buying a refurbished phone into
consideration in the future. A second
group with a similar share of 22%
dismissed the idea and would rather
refrain from buying such devices.
Nevertheless, besides these two groups
making clear statements on their
purchasing intentions, by far the largest
group representing more than half of all

Figure 10: Willingness to buy refurbished phones
among young Cambodians (Source: this research)

respondents (51%) are indecisive about
such a decision. All answers are
presented in Figure 10.
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4.4 Summary of Results

Based on the results from the survey answers described in the previous two sections, the
key findings for each research question are presented in the table below. Using these
key findings, answers to each research question are provided.

Table 3: Results, Key Findings and Answers for each Research Question (Source: this research)

Research Questions

Results, Key Findings and Answer to Research Question

RQ1

What is the usage
and purchasing
behavior of young
Cambodians related
to mobile phones?

Most young Cambodians (>50%) own a mobile phone with an age of
up to two years. A large group (>30%) possess a phone which is a
maximum of one-year-old.

Two different purchasing behaviors can be analyzed: One peak is
seen of a group purchasing new phones after around 3 years. A
second group waits a minimum of 5 years.

The main reason to buy a new mobile phone is for most young
Cambodians that the old phone is not fully working anymore and has
defects. Nevertheless, at the same time more than 2/3 state that their
old phone is still (partly) working when buying a new phone.

After buying a new phone, half of young Cambodians keep their old
phone. One quarter hand it over to friends or family members.

Summary of key findings:
e Phone age: 1/3 < 1 year; 1/2 = < 2 years
e Purchasing: 1/4 = every 3 years; 1/4 = +5 years
¢ Motivation new phone: defects = 60%

e Functionality of old phone: 44% working w. minor defects,
15% fully working

o Disposition of phone: 1/2 keep it, 1/4 to friends or family
members

RQ2

What are the
knowledge and
perceptions of young
Cambodians related
to refurbished mobile
phones?

A majority of young Cambodians (>40%) do not know refurbished
mobile phones. One-third (34%) state to have such knowledge. A
large group (23%) is unsure about this matter.

Most young Cambodians (>50%) see a price level between 50% and
70% of the price for a new phone as an acceptable price for a
refurbished phone. Most common among respondents (27%) a
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suitable price of 50% of the original new part price has been
mentioned.

Nearly all young Cambodians perceive risks with refurbished
phones, especially related to the battery (60%), the accessories
(32%), and the screen (27%). Less than 1 in 5 (17%) sees no risks.

Also, nearly all young Cambodians perceive benefits from
refurbished phones, especially a lower price (86%) and less e-waste
(46%). Only a small group (14%) sees no benefits.

Only about one-fifth (21%) of young Cambodian people would opt
for a refurbished phone. A slight majority (51%) is unsure.

Summary of key findings:

o Knowledge of refurbished phones: yes = 34%; no = 42%;
unsure = 23%

o Price for refurbished phones: 50% opt for a price level of 50-
70% of the price for a new device

¢ Risks refurbished phones: perceived risks related to battery,
accessories, screen (no risks = 17%)

o Benefits refurbished phones: perceived benefits related to
price and waste reductions (no benefits = 14%)

o Willingness to buy refurbished phone: yes = 21%; no = 22%;
unsure = 51%

5. DISCUSSION
The following chapter discusses the results, relates them to findings from previous
research, derives hereupon recommendations and highlights limitations as well as

opportunities for future research.

5.1 Discussing the Usage and Purchasing Behavior of Young Cambodians Related
to Mobile Phones (RQ1)

One objective of this research was to gain a deeper understanding of young Cambodians’
usage behavior of mobile phones. In addition, it aimed to analyze their purchasing

behavior for mobile phones.
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The collected data shows, that a majority of young Cambodians have a phone which is
a maximum of 2 years old. This finding supports research performed in Europe by

Mugge et al., (2017a) who found that an average lifespan of a mobile phone is 2 years.

Moreover, young Cambodian people stated that their main motivation to buy a new
mobile phone is that the old phone is defective. Research performed by Santana et al.
(2021) in Brazil described a rather unconscious motivation and a dominant will ‘to
possess something new’ as a major reason to buy a new mobile phone. This phenomenon

cannot be supported by data collected in this research.

After buying a new mobile phone, most young Cambodians keep their old phone. A
smaller group hand it over to relatives or friends. A very small group sells it. This finding
supports research from Mahat (2021) who found that old phones are stored ‘in the

drawer’ as soon as a new mobile phone has been purchased.

5.2 Discussing the Knowledge and Perceptions of Young Cambodians Related to
Refurbished Mobile Phones (RQ2)

This study's secondary goal was to investigate the level of knowledge of young
Cambodian people about refurbished mobile phones and to better understand their

perception of such devices.

A majority of young Cambodian people state to not have any knowledge of refurbished
mobile phones. This finding corresponds with research done by Holmstrom & Bohlin
(2017) who found a lack of knowledge on refurbishing processes among consumers.
Also, it is supported by findings made by Van Weelden et al. (2016) who found a missing

awareness of refurbished devices among mobile phone users.

Most respondents see a price level between 50% and 70% of the price for a new phone
as an acceptable price for a refurbished phone. This is a slightly lower price level
compared to previous explorations, which concluded 70% of the price for a new phone

as acceptable. (Mugge et al., 2017a, Quariguasi-Frota-Neto & Bloemhof, 2012)

The main risk young Cambodians perceive with refurbished phones is related to the

battery. This is in contrast to previous research: Sharifi & Shokouhyar (2021) found the
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highest ranked perceived risks related to the phone’s functions and appearance,
especially the screen. These risks were also mentioned by young Cambodians but with
a lower relevance. Risks related to the data security of refurbished phones have been
described by Martela (2019). Respondents in this Cambodian investigation have only
described such risks very rarely. Wallner et al. (2022) describe perceived risks related
to potential contamination, particularly of parts being in direct contact with the user.

This risk has not been mentioned among young Cambodian people.

The battery-related risk perceived by young Cambodians is also of interest, as the
battery is a part, which is in any case replaced by a new battery within the refurbishing
process of the major mobile phone manufacturers. This fact is promoted very clearly in
their advertising. (Apple, 2024; Samsung, 2024) This phenomenon is supporting the
previously described lack of knowledge related to refurbishing processes among the

explored population.

The key benefit young Cambodians would perceive with refurbished phones is
economic benefits. This is consistent with research performed by Mishram et al. (2022)
who found that the majority of people opting for a refurbished phone did so due to
assumed financial benefits. Nevertheless, the Cambodian results do not support the
findings from Sharifi & Shokouhyar (2021) who found that environmental factors were
of the highest importance in the process of purchase decision-making for refurbished

mobile phones.

Finally, only a small group of young Cambodians would decide to buy a refurbished
phone. The majority remains unsure. This uncertainty can be explained by the
previously described lack of knowledge and awareness about refurbished phones, which
is also described in the literature by Holmstrom & Bohlin (2017) and Van Weelden et
al., (2016). Moreover, this pessimistic evaluation of young Cambodians on refurbished
mobile phones is supported by a rather negative perception of such devices found in the
Philippines in research by Olorvida et al. (2023). A positive attitude of nearly half of
mobile phone users towards refurbished alternatives described by Mugge et al. (2017a),

can as of today not be seen in this Cambodian investigation.
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5.3 Recommendations

Based on findings from previous research as well as from findings based on data

collected in this exploration the following recommendations can be given, broken down

into groups of key stakeholders:

Recommendations to Decision-Makers in Companies Producing and/or Selling Mobile

Phones in Cambodia

Realize and use the market potential for refurbished mobile phones in
Cambodia and introduce circular strategies into the business strategy, as
described by Esmaeilian et al. (2021). The Cambodian market could be of
interest for such devices, as mobile communication in Cambodia is of great
importance and the user rates of mobile phones are high. (Statista, 2024;
Taylor, 2024) Furthermore, alternatives to new mobile phones at a lower
price are of great need in a cost-sensitive developing country like Cambodia
(Ghorab, 2022)

Provide comprehensive guarantees on refurbished mobile phones to reduce
the perceived risks found in this exploration among young Cambodians as it
is already today requested by law in certain other countries (Mugge et al.,
2017a)

Highlight in a stronger way that certain parts in refurbished phones are
always replaced by new parts. This can prevent high perceived risks found
in this research related to certain parts (e.g. the battery). If there is a better
understanding among customers that such parts are in any case replaced by
new parts, the perceived risk might decrease. This research indicates that for
young people in Cambodia, there is a lack of clarity in understanding that
certain parts are always replaced

Additionally, companies should strongly stress issues related to the hygiene
of refurbished mobile phones. Previous research has shown concerns on
customers’ side related to hygiene and contamination. (Wallner et al., 2022)

Companies should clearly address their cleaning process. Moreover, parts in
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direct skin contact with the user (e.g. headphones) should be replaced in any
case

Besides, information about replaced parts and hygiene, companies should
clearly address their measurements to gain data security, as customers
expressed risks related to their data on their old mobile phones when using
take-back programs for refurbishment. (Martela, 2019) Companies should
have clear policies related to this perceived risk and communicate it to
concerned customers

Companies should set up take-back programs to make sure the rate of used
mobile phones returned to the manufacturer increases. Such take-back
programs should be as convenient as possible for the consumer and
potentially be combined with incentives for the customer. (Coffey and
Toland, 2019) This exploration has confirmed previous research that the
majority of used mobile phones remain unused with the previous owner and
that used devices are not returned to the manufacturer for refurbishment or
recycling

Besides implementing or further extending refurbishment strategies,
companies must take measures to prevent ‘cannibalism’ resulting from
selling new and refurbished products at the same time (Geyer & Doctori
Blass, 2010)

The availability of refurbished phones should be as easy as possible for
potential customers. Specific websites providing information and products
with easy-to-remember web addresses might support this, as they are already
available in other countries (e.g. http://www.refurb.se/;
https://www.refurbed.de ; https://www.refurbished.at/ )

Companies producing mobile phones should, already, during the design
phase of the device respect potential later refurbishment activities and ensure
refurbishment-friendly designs, for example making sure certain
components (e.g. battery) can easily be exchanged and the device can be

opened destruction-free (Hazelwood & Pecht, 2021)
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Finally, companies should take data security issues seriously, even though
they have not been classified as a major perceived risk in this exploration in
Cambodia. Standards for erasing data exist and should be used and certified,

as it is already performed in other countries (Inrego, 2024)

Recommendations to Policy-Makers in Cambodia

Policy-makers in Cambodia can support and facilitate the operations of companies

offering refurbishment strategies into their business strategy in multiple forms:

Communication activities (e.g. in social media, radio, TV, and billboards)
and measurements to increase knowledge (e.g. in schools and universities)
on the ecological and economic benefits of refurbishment (Ghorab, 2022;
Mahat, 2021; Mugge et al., 2017a, Quariguasi-Frota-Neto & Bloemhof,
2012)

Setting legal standards about the minimum guarantee requirements for
refurbished parts as they are already implemented in other countries of the
world (Mugge et al., 2017a)

Create standards of minimum technical requirements for refurbished
devices, which define basic processes and parts that must be replaced in such
devices. This can reduce the uncertainty on refurbished products found in
this research. These standards should also address perceived risks to hygiene,
contamination, and data security. (Martela, 2019; Wallner et al., 2022) and
define minimum legal requirements for each of those matters

Policymakers should request from mobile phone companies operating in
Cambodia to clearly define end-of-life strategies for their products. Such
strategies should already be in the design phase respecting environment-
friendly end-of-life concepts. Ideally, such strategies should include
refurbishment. Moreover, they should request the need for professional,
efficient, convenient take-back programs for used devices (Hazelwood &

Pecht, 2021; Coffey and Toland, 2019)
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¢ Financial incentives, for example, tax reductions, for companies introducing
refurbishment strategies into the business strategy should be taken into
consideration. Refurbishment potentially provides ecological and economic
benefits for Cambodian society and the environment. This potential should
be understood and used. (Ghorab, 2022; Mahat, 2021; Mugge et al., 2017a,
Quariguasi-Frota-Neto & Bloemhof, 2012)

Recommendations to Academia

e Academia should support and facilitate actions by companies introducing
refurbishment strategies into the business strategy and Cambodian policy-
makers in multiple forms:

- Support the described standardization for refurbished mobile phones

- Help to define terms and processes for refurbished mobile phones

- Provide the theoretical knowledge on challenges and opportunities
related to refurbishment which can be used by companies and the public
sector

e Perform future research to analyze this phenomenon in more detail,
especially:

- Among older Cambodians
- Among Cambodians in rural areas
- Among people with diverse educational backgrounds in Cambodia

e Previous research in other Asian countries have shown major perceived risks
and a rather negative perception on refurbished IT devices. Cultural
influences might have an impact on purchasing perceptions, which might be

a matter of future research (Chun et al., 2022; Olorvida et al., 2023).

Recommendations to the Cambodian Society

¢ Young Cambodians should increase their knowledge and awareness of
refurbished mobile phones in order to gain the economic and ecological
benefits of refurbishment (Ghorab, 2022; Mahat, 2021; Mugge et al., 2017a,
Quariguasi-Frota-Neto & Bloemhof, 2012)
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e They should actively request refurbished alternatives to new parts from their
mobile phone sellers. Higher customer demand will positively impact the
willingness of companies to introduce refurbishment strategies into the
business strategy in Cambodia

e They should insist on clear definitions and standards for refurbished mobile
phones to decrease their uncertainty and lack of clarity on refurbished
devices. These definitions should especially provide clarity about
- Parts which are always being replaced in refurbished mobile phones (this

research)
- Hygiene and contamination (Wallner et al., 2022)
- Data security (Martela, 2019)

5.4 Limitations and Future Research

The chosen research design and its distribution channels to collect data lead to certain
limitations of this exploration. The population has been limited to young people.
Therefore, Cambodians being older than 28 years are not represented in this research.
Moreover, survey answers have been collected within the context of universities in
Phnom Penh. This leads to limitations, as there is a regional focus within Cambodia as

well as a focus on people with a higher educational background.

Future research might contribute to those limitations and perform this exploration for a
wider age group, for people in rural areas, and people with diverse educational
backgrounds. Additionally, data could be collected in different countries using the same
research design in order to perform cross-country analysis. Especially, investigating
differences among the ASEAN countries might be a potential area for future research.
An additional perspective for potential exploration in future academic research might
be a stronger focus on the economic relevance of refurbished mobile phones: An
estimation of the potential market value of unused mobile phones stored at former users.
The financial benefits for potential users of refurbished mobile phones in Cambodia.

Economic benefits for Cambodian companies performing refurbishment. Finally, the
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relevance of cultural influences on purchasing decisions for refurbished IT devices in

Cambodia and Asia in general might be a matter of future investigation.

6. CONCLUSION

This research explored the usage and purchasing behavior of young Cambodians related
to mobile phones and their knowledge and perception related to refurbished mobile
phones. It found a usage behavior which partly has been found in previous research in
different areas of the world (e.g. on the average age of mobile phones) but also found
aspects which differ from previous explorations (e.g. on the reasons to buy a new mobile
phone). Moreover, it found a low level of knowledge on refurbished devices and a high
level of perceived risks related to such items. Based on these findings, this research
provided a set of detailed recommendations for each group of stakeholders and defined
the need for future research to gain ecological and economic benefits from

refurbishment strategies for the Cambodian economy and society.
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ABSTRACT

The adoption and adaptation of information technologies have significantly enhanced
the efficiency and productivity of information and data processing. The purpose of this
research is to provide a comprehensive and thorough analysis of the current state of
digitalization in Cambodia’s accounting sector, highlighting key factors, challenges,
and opportunities. Focusing on accountancy schools, professional bodies, and
practitioners, this study examines the impact and adoption of digital technologies as
Cambodia's economy transitions into a digital economy. It also explores the readiness
of these groups to embrace technological advancements within this new digital context.
The research underscores the Cambodian government’s push towards establishing a
digital economy by 2023 and its effects on the accounting profession. While there is
widespread awareness of emerging technologies such as data analytics, artificial
intelligence, and cloud computing among all stakeholders, the actual application of
these technologies remains limited, particularly within professional organizations and
academic institutions. Key barriers to adoption include a shortage of skilled
professionals, insufficient funding for technological infrastructure, and inflexibility in
the standards of accountancy programs. The study identifies a pressing need for
enhanced training and support to help accounting professionals adapt to these
technological changes. Universities should integrate training in emerging technologies
into their curricula and foster closer industry collaboration to strengthen human
resources through internships and industrial attachments. Additionally, the study
suggests increased cooperation between industry, educational institutions, and
professional bodies to address the skills gap and ensure smoother integration of digital
technology into the accountancy sector. One potential solution is the establishment of a
shared services platform, which could be developed by vendors, professional bodies, or
higher education institutions, and would be particularly beneficial for small and
medium-sized accountancy firms.

Keywords: Information Technologies, Digital Economy, Accountancy Schools,
Professional Bodies and Practitioners, Platform.
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1. INTRODUCTION

Over the last two decades, considerable advances in information technology (IT)! have
been made significantly (Venkatesh et al. 20122). Through the adoption and adaption of
information technologies, these improvements have enabled more productive and
efficient processing of information and data. The domains affected include economics,
accounting, auditing, and corporate information and decision. However, it was not until
recently that developed and emerging countries have begun to notice a dramatic increase

in digital adoption and adaption on individual, government and corporates.

Digital economy® has been regarded as a component of the global trend towards
industrial revolution 4.0 since the advent of the internet and the modernization of
information and communication technology (ICT). Cambodia expressed its interest in
developing its digital economy beginning in 2018 with the introduction of the
Rectangular Strategy and the goal to transform Cambodia into a digital economy by
2023. This goal is that a digital economy can enrich the range of opportunities and move

Cambodia to higher stages of development.

Discerning the urgency of diversifying Cambodia’s economy and the significance of
transforming the country into a digital economy, the Royal Government of Cambodia
(RGC) has already prepared and readily develop the Cambodia Digital Economy and
Society Policy Framework 2021-2035% Cambodia Digital Government Policy 2022-

! According to Kaplan et al. (1998); Venkatesh et al. (2003); Kwon & Vogt (2010), Information technology
(IT) is a broad term for technology, both tangible and intangible, that makes it easier to gather, process,
store, deliver, and share data and other digital content with the aim of providing relevant information and
data for directing, evaluating and decision-making.

2 See: Venkatesh et al. (2012), Consumer acceptance and use of information technology: Extending the
unified theory of acceptance and use of technology.

3 According to World Bank (2019); Heeks (2016); Pohjola (2002); Tapscott (1996), the term digital
economy has grown in recognition due to the emergence of business and the adoption of internet and
technology contributed to increasing organization's competitiveness since the latest 1990s, and it
highlighted the relationship between the new economy, new business, and new technology, and how they
enable one another as parts of a digital economy.

4 See: Cambodia Digital Economy and Society Policy Framework 2021-2035, Supreme National
Economic Council (2021).
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2035°, and Cambodia’s Science, Technology and Innovation Roadmap 20308. This is in
light of the challenges of time constraints and pressures introduced by the COVID-19

outbreak.

These framework, policies and roadmap were framed so as to take full advantage of the
development of digital technology, and curate a long-term vision for Cambodia to build
a vibrant digital economy and society. This is in response to the RGC’s ambitious
longer-term aspirations, which is to have an upper middle-income economy by 2030

and a high-income country by 2050

A thorough grasp of the organizational context within which technology operates,
encompassing both human and technological components, is necessary for the fruitful
adoption of technology, information technology, and digitalization. The purpose of this
study is to examine, from the perspectives of Cambodia, how digital technology and
digitalization are used in accountancy schools, accountancy and auditing firms, and the
accountancy profession, as well as how ready these institutions are to accept

technological change in the context of a new economy?.

Digital transformation is the process of adopting or capturing and maximizing the
benefits of advances in Information and Communication Technology (ICT)® and digital
technology. This is in order to increase productivity and economic efficiency, boost

national economic growth, and build a civilized society in which digital citizens can

5> See: Cambodia Digital Government Policy 2022-2035, Ministry of Post and Telecommunications
(2022).

6 See: Cambodia’s Science, Technology and Innovation Roadmap 2030, Ministry of Industry, Science,
Technology & Innovation (2022).

7 See: Cambodia Industrial Development Policy 2015-2025, Market Orientation and Enabling
Environment for Industrial Development, Approved by Council of Ministers at Its Plenary Meeting on 06
March 2015; and Cambodian Vision 2050 presented by Supreme National Economic Council (2022).

8 According to OECD (2013); European Commission (2014); Mesenbourg (2001); Kling & Lamb (2000);
Bukht & Heeks (2017); Lane (1999), the term new economy refers to as the digital economy, internet
economy or web economy and/or platform-based economy, which employs information technology to
influence production and consumption as well as the development and innovation, adaptation, output and
market, and consumption of goods and services which can be understood as an economy based on digital
technologies, and can impact other sectors of the economy and society.

% See: Policy on Higher Education Vision 2030 and Capacity Development Master Plan in Educational
Sector 2020-2024; Policies and Strategies on Information and Communication Technology in Cambodia
in 2004, Ministry of Education, Youth and Sports.
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benefit from the use of digital services. The usage of digital services must result in high
inclusiveness, reliability, and trustworthiness while maintaining national identity and

culture®®.

This study emphasizes and pays special attention to the impact of technology adoption,
transformation, and disruption on accountancy schools, professionals, and practitioners
as Cambodia’s economy transitions to become a digital economy. It highlights how
government, the private sector, and market-related factors have influenced Real-World
Applications!! in the context of digitalization as seen in figure 1.

Figure 1: The pyramid of data and the trends in the data-driven digital economy

Explanation Real-World Application
Captures both high level of knowledge Given the knowledge about its web visits. the
and the ability to apply knowledge e-comumerce platform can adjust prices and
towards particular goals set up targets advertising to increase sales
Information applied to answer “Why” Analysis suggests that certain items
questions and show the reasons are more in demand at a certain price
among users with a particular profile
Knowledge
Data used and contextualized as Data indicate who is looking at what
answers to “Who, What, Where, and web shop item from which location
When" Questions at what time and for how long
Information
Discrete. objective facts about E-commerce platform
phenomena, often obtamned from registers website visits and
§ensors, eXperiments or surveys user activity
and questionnaire Data

Source: UNCTAD (2014 & 2021)
With economic growth shrinking and going into negative territory in 2020 as a result of
the COVID-19 pandemic, Cambodia saw a negative impact on economic activities,
structural challenges and impulse shocks in both the short and medium term. The RGC
has an important role to play in restoring, promoting, and developing a new growth
model that is highly responsive and resilient to future changes in economic architecture

and socio-economic welfare.

10 See: https://education-profiles.org/eastern-and-south-eastern-asia/cambodia/~technology.
11 See: United States Chamber of Commerce Foundation, UNCTAD (2014).
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Digital technology has been at the heart of and is a key driving force of all parts of the
manifold economic and social activities, efficiency, and productivity of operations.
Collectively, these have been typically referred to as the digital transformation of daily
lives. Digital technology also promotes economic diversity, and creates jobs targeted at
reducing poverty and narrowing social inequality. The digital sector can play three key
roles on the national socioeconomic scene such as new growth enabler'?, driving force'®
to support and sustain other sectors in the medium and long term, and becoming value-

added driver of all sectors®®.

At the same time, technology and digitalization may lead to some negative outcomes,
such as changes in business practices, the loss of low-skilled jobs or jobs that do not
meet the sector’s needs'®, changes in culture that are at odds with customs and traditions,
lifestyle changes that allow people to be more independent or even connected, loss of
privacy due to the management and misuse of personal data, and problems with security

and public order in both the public and private sectors.

According to Davis (1993); Abdul Gader et.al. (1996), social and cultural views are
important considerations. Abdul Gader et.al. (1996); Carnoy (1997) suggested that
significant obstacles to the spread of modern technologies in developing nations include
a lack of highly competent management and a flexible, self-assured labour force. Many
challenges and issues are related to human resources and this is one of the biggest

obstacles to technology adoption in organizations.

According to UNCTAD (2021) data, information, knowledge and wisdom gaps were

mainly discovered in the digital era that examined the use technology in both public and

12 See: Harald @verby & Jan Arild Audestad (2021): Introduction to Digital Economics, Foundations,
Business Models and Case Studies, Second Edition; https://doi.org/10.1007/978-3-030-78237-5

13 See: Asal Mustfa Taleb Al-Odat (1998); Abd Rahman (2008): The use of technology becomes a primary
driving force.

14 According to the World Bank (2019), digital technologies is to promote economic development,
innovation, and the economy as a whole and the variety of sectors, including digital entrepreneurship, e-
commerce, FinTech, the ICT sector, and the digital transformation of industries.

15 See: UNCTAD (2021), Cross-border data flows and development for whom the data flow 2021; Recent

trends in the data-driven digital economy.
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private bodies. Konrad-Adenauer-Stiftung (KAS, 2019) conducted a survey of 61
Cambodian enterprises which reveals three new skill kinds that are currently lacking:
49% of companies choose “Analytics”, which is the ability to create, format, modify,
and represent data using sophisticated spreadsheet formulas and functions to extrapolate
trends and patterns; 82% choose “Online Collaboration”, which entails using tools such
as cloud storage, productivity applications, calendars, web meetings, and learning
environments; and 90% choose “Managing Online Information”, which is the ability to
find, identify, evaluate, and communicate online information. Currently, 82% of
employees use Microsoft Office, the Internet, and email often at work, whereas less than

40% utilize video-conferencing, online storage, or productivity tools, etc.

Cambodia’s business sector is viewed as the primary engine driving the economy,
propelling the country into developed status. The “Law of Commercial Enterprises” and
the “Law on Corporate Accounts, their Audit, and the Accounting Profession”
established the country’s basic criteria for accounting, financial reporting, and auditing
in 2002. The latter, commonly known as the Accounting Law, requires all businesses to
utilize an accounting system based on international accounting standards. The leading
institutes of higher education or universities must consider meeting the critical demand
for accountancy professionals by preparing and updating courses that qualify students
as highly specialized accountants and experts in finance and auditing to ensure that

business organizations comply with international standards and regulations.

The end result is that work will be more productive, efficient, and effective. This is
especially true in the financial sector. Graduates can work as auditors, financial analysts,
business consultants, chief financial officers, chief executive officers, tax consultants,
and other related roles in addition to accountants. The study has been divided into three

parts to achieve its objective.
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Part 1 describes the Audit and Accounting Professionals of the Kampuchea Institute of
Certified Public Accountants and Auditors (KICPAA)'® and their roles in setting the
requirements for legal individuals and entities seeking membership to the accountancy
and auditing professions. KICPAA is also responsible for maintaining a register of those
legal individuals and entities that are legitimately qualified to practise as accountants
and auditors.

Part 2 explores the history of Cambodia’s public and private universities, institutes
and/or institutions that grant degrees in accountancy, as well as other accountancy

schools.

Part 3 focuses on accountancy practitioners, including local and foreign accountancy
and auditing firms that have been operating and practising in Cambodia.

Due to the nature of the study and the various stages of information technology and
digital technology adoption in Cambodia in the field of accountancy amongst the
universities, practitioners and professionals, a survey approach was used. In-person
interviews and questionnaires are suitable approaches for gathering data. The ability to
engage directly with participants and learn more about the situation and issue is one key

benefit of these techniques.

To get an update on the growth of the technology and digitalization ecosystem, the study
gathered data from primary and secondary sources in two phases: in the first quarter of

2023, and then again, in the second quarter of 2023.

Public and private academic institutions, universities, institutes, accountancy and
auditing firms, and KICPAA were surveyed in the study’s initial phase to gather primary

data and information. Based on in-depth inputs from previous contacts and interviews

16 The Kampuchea Institute of Certified Public Accountants and Auditors (KICPAA) was established in
accordance with the Law on Corporate Accounts, Their Audits, and Accounting Profession (2002) and
the Law on Accounting and Auditing (2016) of the Kingdom of Cambodia. KICPAA is the statutory body
and regulator for accounting profession in Cambodia. The Institute was established with the purpose of
defending the public interest and the profession's interest, governing its members through the growth of
professional capacity, enhancing adherence to standards, professional codes of conduct, rules, and
regulations, and developing and supervising professional accounting education initiatives.
https://www.kicpaa.org/
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with significant stakeholders, such as universities, accountancy and auditing firms, and
selected targeted people, the preliminary report from the first phase was revised in the
second phase. Analysis was done on the data produced by the quantitative approach’s
descriptive statistics. Thereafter, qualitative interviews were used to supplement the
survey data and investigate a variety of concerns collected by the survey for quantitative

analysis.
1.1 Background

In ASEAN, business digitalization has become a rapidly expanding phenomenon. By
designating it as one of the top priorities for the updated Rectangular Strategy for
Growth, Employment, Equity and Efficiency, the Cambodian government actively
supports the preparation for and implementation of the digital economy and Industrial
Revolution 4.0. But it will be a long journey for Cambodia to fully embrace the new
digital economy. The government needs to invest in infrastructure, such as promoting
e-governance, improving people’s digital literacy and abilities, and providing the right
regulatory framework, among others. These developments in Cambodia are already
having effects on job growth and the composition of the labour market. The digital
revolution will unavoidably enable a new model of economic growth to achieve the

primary goal of the government to transform the country into a digital economy by 2023.

According to the Ministry of Economy and Finance, the Cambodian economy has
grown at a rate of roughly 7% annually over the past 10 years. However, it severely
slowed down during the COVID-19 pandemic, and the nation is now embracing
digitalization as a means of sustaining economic growth and avoiding stagnant
development. However, according to Schwab (2019), Cambodia continues to be among
the weaker competitive nations regionally and globally, particularly in ASEAN. As long
as digital technology and digital utilization continue to develop, it will pose a significant
challenge to institutes of higher education and universities, particularly after COVID-
19. This is especially true when the world is transitioning to a new normal and the
institutes of higher education and universities must not be left behind. After several

years of steady and spectacular economic growth, Cambodia must harvest the economic
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opportunities presented by the digital revolution of the accountancy profession in higher
educational institutions. An increasing number of university students are quickly
absorbing technology and digital technology. This is made possible by a rapid rise in
the use of cell phones and other smart devices during the COVID-19 crisis. Investment
in digital technology is anticipated to aid in the diversification and scaling up of the

nation’s economic system.

University students frequently learn fundamental hard skills and some digital software
such as QuickBooks, SPSS, STATA for statistical data analysis through classroom
courses and programs and other online learning tools. To benefit from a positive
demographic trend, ongoing organized investment in technology education is essential.
At the moment, effective formal teaching for many digital skills is still lacking in

Cambodian universities!’.

The significant results of this study which are relevant to Cambodia are emphasized in
the series of ILO publications titled “ASEAN in Transformation”. These publications
examine how businesses and the labour market are changing as a result of current

technology trends in the region’s five main manufacturing and service sectors.

The surveys were conducted with 2,747 university and TVET students and 4,076
enterprises in the 10 ASEAN member states. Many obstacles prevent Cambodian
businesses from modernizing their technology. Due to lower education levels in
Cambodia as compared to the other ASEAN countries, the result shows severe skills
gaps in Cambodia. According to businesses in Cambodia, technology does require an
upgrade. This might be because technology is regarded as being expensive and
Cambodian wages are comparably lower and thus there is no need to pivot using
technology as manpower is cheap. However, given that technology prices are falling

and labour costs are rising, these views could change soon'®.

17 See: Olga J. Skriabikova (2020): Country report Cambodia technological change induced by the
digital transformation in economic sectors and changing demand for skills.

18 See: ILO (2017): Cambodia Country Brief: ASEAN in transformation: How technology is changing
jobs and enterprises.
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Figure 2: Frontier Technology Readiness Index for Cambodia 2008-2021
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Cambodia was ranked 104" out of the 131 economies in the Network Readiness Index
(NRI 2022)%. According to UNCTAD (2023), only a few countries are currently
developing frontier technologies. The index is based on five components: ICT
deployment, skills, R&D activity, industry activity, and access to funding. Figure 2
presents Cambodia’s frontier technology readiness and desire to embrace digital

transformation in all facets of the economy.

It is anticipated that a thorough digitalization of the economy will usher in digital
innovation, encourage universities to adopt technological changes, open up job
opportunities, promote economic growth, and alter Cambodia’s economic environment.
Despite the many advantages and benefits of digital technology though, there could also
be some drawbacks for those who use digital technologies. However, there has not been

much empirical research on the possible effects of digitalization in Cambodia,

19 The Network Readiness Index (NRI) is one of the leading global indices on the application and impact
of information and communication technology (ICT) in economies around the world. The NRI Report
(2022) maps the network-based readiness landscape of 131 economies based on their performances in
four different pillars: Technology, People, Governance, and Impact. Each of these pillars is itself
comprised of three sub-pillars that have been populated by a total of 58 variables.
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particularly on how the adoption of digital technology will affect accountancy schools,

accountancy firms, and the accountancy profession in the near future.

According to UNCTAD (2019), Bukht & Heeks (2017), the new economy has a
favourable impact on job creation, growth and productivity, and innovation. Over the
past 10 years, Cambodia’s information technology, Internet and digital industry has
experienced significant growth. RGC is mainly responsible for creating and
implementing digital technology-related policies and initiatives to direct the
development of the digital economic sector in Cambodia. This is done by crafting
relevant policies and providing guidance and an implementing mechanism for the

successful development and enhancement of the digital sector.
1.2 Kampuchea Institute of Certified Public Accountants and Auditors

In Cambodia, all companies are required to comply with Cambodia International
Financial Reporting Standards (CIFRS) which are based on International Financial
Reporting Standards (IFRS). The National Accounting Council is responsible for
developing and improving accounting standards in Cambodia by adopting the IFRS.
The Law on Accounting and Auditing was promulgated by the Royal Kram No.
NS/RKM/1215/016 dated 11 April 2016.

This law sets forth certain accounting requirements. For instance, an audit shall be
carried out by an independent auditor registered with the Kampuchea Institute of
Certified Public Accountants and Auditors (KICPAA). There is an obligation to submit

annual audited financial statements.

KICPAA is a vital force for matters ranging from strengthening professional accounting
ethics to sustaining and ensuring the confidence of the public about accountancy
professionals. To fulfil its obligations and responsibilities as the national professional
body of accountancy in Cambodia, KICPAA must elevate its reputation and increase
public recognition and awareness of the profession in order to attract future-ready and

able members such as accountants, auditors, public institutions, enterprises and
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individuals. Currently, audit firms registered officially as members with the KICPAA
total 52 firms.

1.3 Higher Education Institutions

Since the late 1990s and the signing of the Paris Peace Accord, the Cambodian
government has paid specific attention and undertaken initiatives to develop higher
education. New subjects such as economics, accountancy and finance were added to the

bachelor’s degree programmes.

The National University of Management (NUM) is the oldest and leading public
university in Cambodia. It commenced as the first accountancy school in Cambodia
about 30 years ago after it was founded on 18 March 1983 as the Institute of Economics.
The first accounting class and programme was introduced in 1994 as a four-year course.
As the education landscape has advanced over the years, the accountancy degree is now

offered by both public and private universities or institutes across Cambodia.

Accountancy education has significantly improved, starting with getting schools to
follow rules and principles and expanding reforms for the schools to continue to develop
and employ quality resources — teachers, school management and study materials. These
quality inputs are chosen based on specific criteria and standards. The higher education
reform is focused on strengthening governance, improving the qualifications of
doctoral-level professors, improving the curriculum in response to industrial
development, promoting research, establishing centres of excellence for assessing the

quality of education.

The general situation of higher education in Cambodia is that the quality of the
programmes must meet the national minimum standards. However, schools have to
strive to meet international quality standards and they would need increased investment
in research and the publication of research articles, along with the transfer of knowledge

and technology with the private and industrial sectors.
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According to the Ministry of Education, Youth and Sports (MoEYS), there were 130
higher education institutions in Cambodia in 2022, of which 82 were privately run.
These higher education institutions are under the supervision of 16 different ministries

and institutions. MOEY'S is in charge of 82 higher education institutions.

In the academic year 2021-2022, there were 186,658 students enrolled in both
undergraduate and graduate programmes (MoEYS, 2022). There were significant
increases in student enrolment each consecutive year between 2015 and 2019. In the
wake of the recent slight decrease in student enrolment following peak enrolment in
2019, there is an ongoing debate about how teaching quality can be promoted in the
context of digitalization and technology changes as seen in Table 1.

Table 1. Number of students enrolment 20215-2022

Student Enrolled
Year Bachelor Master Doctor
2015-2016 174,142 18,723 1,229
2016-2017 165,359 20,272 1,222
2017-2018 168,242 22,022 1,349
2018-2019 179,258 23,256 790
2019-2020 171,183 9,984 961
2020-2021 170,246 8,465 978
2021-2022 175,962 9,483 1,213

Source: Author's Calculation and MoEYS (2023)

1.4 Accounting and Auditing Practitioners

The General Accounting Plan that was issued by the Ministry of Economy and Finance
(MEF) in 1993 governs the accounting system in Cambodia. The Plan contains a
recommended Chart of Accounts, the list of accounts to be applied, accounting

treatment, and accounting principles and guidelines for financial statement presentation.
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Foreign companies in Cambodia adopt International Accounting Standards (IASs) due
to the requirements of their overseas parent companies and the influence of existing
international accounting firms in Cambodia. The Audit Law was passed in March 2000
and the General Provisions provided for the establishment of an independent National
Audit Authority?® that was responsible for executing the external auditing function of
the Government. This law provides that the Auditor-General is empowered to conduct
an audit of transactions, accounts, systems, controls, operations, and programmes of
government institutions, in accordance with generally accepted auditing standards and

government auditing standards.

This Law on Audit also provides for the establishment of an internal audit function in
government ministries and public enterprises. The Internal Audit Department must
report to the head of each ministry, institution and public enterprise and submit reports
to the National Audit Authority. The Internal Auditing function is also established to
examine and evaluate the efficiency of systems of internal controls within each

institution, ministry and enterprise (ADB, 2000).

Yapa, et al. (2010) pointed out that there was no professional accounting body in
Cambodia until 2002 when the promulgation of the “Law on Corporate Accounts, Their
Audit and the Accountancy Profession 2002” resulted in the creation of two
accountancy institutions: the National Accounting Council (NAC) and the Kampuchea
Institute of Certified Public Accountants and Auditors (KICPAA).

The Big Four of the world’s largest accountancy and auditing firms have a presence in
Cambodia — Deloitte, KPMG, PricewaterhouseCoopers (PwC), and Ernst and Young
(EY). With multinational clients from all over the world looking to expand in the region,
the Big Four are helping businesses — large and small — to navigate Cambodia’s

challenging commercial and tax regulations.

20 See: Law on Audit (2000): The Law on Audit of the Kingdom of Cambodia enacted by the National
Assembly on the 12th of January 2000 at its plenary approved by the session of the second legislature and
entirely Senate on its form and legal concepts on the 21st of January 2000 at its second plenary session of
the first legislature and was declared constitutional.
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Accounting and auditing are considered important components of Cambodia’s
economic growth, therefore, higher education institutions (HEIs), the Ministry of
Economy and Finance (MEF) and Accounting and Auditing Regulator (ACAR) are key
players in developing, teaching and regulating the accountancy profession and financial
reporting practices in Cambodia. The Law on Accounting was first promulgated by
Royal Kram No. NS/RKM/0702/011 on 8 July 2002, which mandates the “organization,
management, and function of the accounting system based on international accounting
standards for enterprises either natural persons or legal entities to have an independent

profession in the Kingdom of Cambodia”.

In Cambodia, digital transformation refers to the adoption, capture, and maximization
of the benefits of advances in information and communication technology and digital
technology in order to increase production and economic efficiency. Digital
transformation is the combination of digital technologies with business processes.
Digital transformation has a concrete impact on accountancy information systems and
the accountancy profession. The impacts range from storing, classifying, and
summarizing financial data to analysing financial statements, building the financial
management and reporting system, and maintaining the system’s effective continuity.
Accountants in business are back-office personnel who assist with operational duties in
accordance with the business model of their companies. Their duties include producing
timely and reliable financial statements in accordance with legislation and standards.
These digital transformations and technological changes are perceived to be critical to
the accountancy profession and auditors, for them to constantly renew and improve

themselves in tandem with digital advances.

Furthermore, the emerging digital technology, as well as the faster and safer operations
performed by accountants necessitate a change in the profession’s social image. In the
process of digitalization, the accountancy profession will be transformed by reforming

itself to meet the challenges of the digital age.
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Technology has the ability to automate much of the everyday compliance work
performed by accountants and auditors. Accountancy firms were significantly affected
by technological transformation and disruption encountered in modernizing accounting
and auditing practices in response to market demand and the need to secure market
position amidst intense competition. It is not surprising that the accountancy industry
today has several gaps and challenges that need to be addressed by all key players and

stakeholders in the context of digitalization and technological changes and disruptions.

One key reason is that robotic process automation (RPA), artificial intelligence (AI),
and machine learning are harnessing the power of data to transform accounting and
auditing. While the auditor of the future will employ data analytics and significantly
larger amounts of information from a number of agencies, artificial intelligence (Al) in
accounting will change quickly from being a tool for compliance to becoming a tool

that offers advice.

With these perspectives, accountancy practitioners must be well-prepared to adopt,
adapt, and transform by strengthening digital knowledge, skills, and experience, as well
as staying abreast of accounting developments and having access to cutting-edge

auditing technology in order to carry out their work effectively and efficiently.

The RGC has encouraged the digital economy and Industry 4.0 in its high-level policy
strategies and programme in the public and private sectors, according to ADB’s research
as is set out in the report, “Cambodia’s Ecosystem for Technology Startups (2022)”. The
Rectangular Strategy 1V also strongly aims to build digital infrastructure and develop
the digital legal system. It promotes the “digital system in business and SMEs”. It also
fosters the incorporation of digital technology into academic curricula, the training of
digital skills, the promotion of entrepreneurship through a digital ecosystem for startups

and businesses and so on.
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2. RESULT OF FINDINGS

Part 1: Professional Accounting Organization (PAO) — KICPAA

The survey instrument was sent to the Kampuchea Institute of Certified Public
Accountants and Auditors (KICPAA). Cambodia has only one national PAO, which is
the only independent and non-profit institution in the accountancy and auditing sector
in Cambodia. It was established by the 2002 Law on Corporate Accounts, Their Audits,
and the Accounting Profession, and subsequently the 2016 Law on Accounting and

Auditing of the Kingdom of Cambodia.

KICPAA has fewer than 10,000 members. The KICPAA was formed less than 30 years
ago and functions as a professional membership body. It has a full-time staft of fewer
than 50 people. The respondent referred to is a PAO board member. The Institute’s top
management also participated in the survey. Further discussions with senior KICPAA

members allow a more in-depth analysis of the survey responses.

According to KICPAA’s top management, the Institute does not have a digital
technology roadmap for advancing the accountancy profession. However, a digital
technology roadmap will be prepared and developed based on the government’s policy
and regulatory frameworks — set out in “Cambodia Digital Economy and Society Policy
Framework 2021-2035”, “Cambodia Digital Government Policy 2022-2035”, and
Cambodia’s Science, Technology, and Innovation Roadmap 2030 from the Ministry of
Economy and Finance, Ministry of Post and Telecommunications, and Ministry of

Industry, Science, Technology, and Innovation.

a. Technological Preparedness

KICPAA was asked about its readiness for technology adoption across four dimensions:
1) attitude toward technology adoption, i1) subjective belief about technology adoption
in the accountancy sector, iii) perceived behavioural control over technology adoption,

and iv) the accountancy sector’s intention to engage technology.
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Awareness

According to the respondent, KICPAA is aware of all of the developing technologies
depicted in Figure 3. The respondent is moderately aware of the usefulness of adopting
some emerging technologies. Artificial human assistants, artificial intelligence,
augmented reality, and other technologies fall into this category with a common score
of ‘3.0°. The survey also reveals that the respondent indicates a fair understanding of
data analysis/ big data, cyber security, and cloud computing, with the highest rating of
‘4.0 for attitude toward technology adoption.

Utilization

In terms of utilization, as shown in Figure 4 above, the respondent assigned a relatively
low degree of utilization to certain technologies such as robotic process automation
(2.0), extended reality (2.0), augmented reality (2.0), and artificial human assistants
(2.0). The respondent chose a rating of ‘3.0’ (considered high) for the visual Internet of
Things), machine learning/intelligence, data analysis/big data, cyber security, cloud
computing, blockchain, and artificial intelligence. This brings up the point that being
aware of technologies is one thing, but really using them is quite another.

Figure 3: Level of awareness of the selected emerging technologies
(1 —not at all and 5 — fully aware)

L
Cloud computing 4.0
o Security= P
Data analysis / Big data 4.0

Artificial human assistants 3.0

Artificial intelligence 3.0

Augmented reality I = . O
Blockchain 3.0

Extended reality 3.0

Machine learning / Intelligence I— = . O

Robotic process automation 2.0

Visual Internet of Things 3.0
0.0 1.0 2.0 3.0 .0 5.0
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Figure 4: Level of utilization of the selected emerging technologies
(1 —not at all and 5 — fully aware)
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b. Theory of Planned Behaviour

Attitude

The respondent agrees that the adoption of technology in accounting and auditing
generates numerous positive outcomes, such as enhancing firm values, increasing value-
added benefits or receiving customer rewards. Figure 5 depicts the scores given for
attitude to technological advances. Furthermore, the Respondent fully agrees that senior
management or leaders in the KICPA A and the profession should embrace technological
advances in accounting and auditing. In other words, the respondent agrees that
KICPAA encourages the profession to incorporate technological improvements in
accounting and auditing. Unfortunately, there are still many disagreements and
challenges in working with members to implement technological developments in

accounting and auditing.
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Figure 5: Attitude — the theory of planned behaviour
(1 —not at all and 5 — fully aware)
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Subjective Norm

KICPAA believes that emerging technology should be adopted by everyone. It also
believes that technology is easy to understand and to learn. The user’s friendly
perception and belief can influence the intention to engage with technology.
Accordingly, the study documents a high score for the subjective norm, perceived
behavioural control, and intention to engage with technology as shown below in Figures
6, 7 and 8.

The subjective norm regarding what KICPAA’s senior management, key leaders in the
accountancy profession, regulators, and members think and believe about technological
improvements was also asked of KICPAA. The KICPAA expressed its support for the

many stakeholders adapting to technology improvements in accountancy.
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Figure 6: Subjective Norm — the theory of planned behaviour
(1 —not at all and 5 — fully aware)
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KICPAA sees technology adoption as a vital revolutionary force that will dispel the
incorrect and misleading stereotype that accountancy and finance professionals are
exclusively “bean counters”. Accountancy and finance professionals will be able to
better actualize and realize their potential as strategic advisors, regulatory policy makers
and champions in emerging areas such as sustainability, artificial intelligence, and
digitalization as a result of technology adoption.

Overall, KICPAA believes that with technology adoption, accountancy and finance
professionals will benefit from a more meaningful career as well as more diverse career

pathways.

Figure 7: Perceived behavioural control
(1 —not at all and 5 — fully aware)
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Figure 8: Intention to engage
(1 —not at all and 5 — fully aware)

Our members are committed to adapt to the
technological advances in accounting

Our members are planning to adapt or
continue adapting to the technological 4

advances in accounting

0.0 1.0 2.0 3.0 4.0 5.0

Part 2: Higher Education Institutions

a. Demographics of the Respondents

The higher education reform focuses on strengthening governance, enhancing doctoral
level qualifications, improving the curriculum in response to industrial development,
developing the use of digital technology, boosting research, and establishing centres of

excellence and quality for educational assessment.

According to the Ministry of Education, Youth, and Sports, higher education is defined
as education after secondary school. Higher education institutions in Cambodia are
classified into 3 types. These are the Royal Academy, the University, and the College.
A bachelor’s degree takes 4 years of higher education in Cambodia. A master’s degree
takes another 2 years and a doctorate takes 3 to 6 years after attaining a bachelor’s
degree. This section presents findings from responses from accountancy schools of HEIs
in Cambodia.

A survey instrument was sent to 14 HEIs comprising both public and private universities
and institutes. Of the 14 HEIs, 12 are universities (86%) and the remaining 2 are

institutes (14%) as shown in Figure 9.
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Figure 9: Respondents by types of higher education institutes (HEIS)
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Figure 10: Respondents by university status
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Among the respondents, 4 (29%) are from public universities and 10 (71%) from

private universities, as depicted in Figure 10.

The survey instrument was completed by senior staff in the respective HEIs. They
included 4 deans (29%), 2 deputy/associate/assistant deans (14%), 1 head of programme
(7%), 5 faculty lecturers of accountancy courses (36%) and 2 of other academic ranks

(14%) as shown in Figure 11.
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Figure 11: Academic status of the respondents at the HEIs
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According to data from both public and private accountancy institutions, the total
number of enrolled accountancy students in 2022 was around 610 students. Among
these institutions, the National University of Management is the oldest and most
prestigious public university, having established the first accountancy school and
programme about 29 years ago as the Institute of Economics on 18 March 1983. The
first accounting course and curriculum were established in the early 1990s as a four-
year programme. With respect to the accreditation sought by the various schools, all the
respondent HEIs hav