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ABSTRACT

In the context of widespread digital transformation, retaining talent, especially technical personnel,
has become a strategic challenge for global enterprises. This study applies bibliometric analysis on
471 academic publications extracted from the Scopus database for the period 2020 to 2025,
processed using the Bibliometrix/Biblioshiny tool. The results indicate a clear shift in the research
landscape from traditional theoretical frameworks such as job satisfaction, organizational
commitment, and turnover intention toward more multidimensional approaches, where digital
transformation, artificial intelligence, ESG, and employee experience play central roles. Keyword
mapping, co-occurrence analysis, and thematic evolution mapping confirm the convergence of
interdisciplinary research, while also highlighting a significant gap in studies related to the retention
of technical personnel, a labor group directly impacted by automation and Industry 4.0 technologies
yet insufficiently explored in current literature. Based on these findings, the study proposes an
integrated approach that connects digital technology, sustainable development, and employee well-
being to build new theoretical frameworks and empirical evidence for talent retention in the digital
age.
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1.0 INTRODUCTION

In the context of globalization and rapid technological advancement, digital transformation has
become an inevitable trend across nearly all areas of business operations. The adoption of digital
technologies, artificial intelligence, and flexible work models not only presents opportunities to
improve operational efficiency but also poses significant challenges in human resource
management. Among the most pressing challenges is employee retention, particularly of technical
personnel — the core workforce responsible for implementing and operating new technological
systems. In practice, the wave of mass resignations following the COVID-19 pandemic, combined
with intense competition in the global labor market, has made this issue more urgent than ever.

Although a substantial body of research has explored factors influencing employee retention, much
of it still relies on traditional theoretical frameworks such as job satisfaction, organizational
commitment, or turnover intention. These studies often fail to fully capture the impact of changes in
the digital era, where elements like digital organizational culture, employee experience,
psychological safety, and corporate social responsibility (CSR/ESG) are becoming increasingly
critical. Moreover, there is a notable lack of in-depth research focusing specifically on technical
personnel, who are among the most directly and significantly affected by digital transformation and
are more likely to leave their organizations without effective retention strategies in place.

Addressing this gap, the present study aims to provide a comprehensive analysis of the international
knowledge development on the topic of talent retention in the context of digital transformation
through bibliometric analysis. By leveraging the Scopus database for the period 2020 to 2025, this
research seeks to clarify publication trends, knowledge structures, thematic evolution, and future
research directions. These insights serve as a crucial foundation for identifying underexplored
academic issues and offering practical implications for businesses.

The main contribution of the study lies in its systematization of the field’s development,
identification of research gaps related to technical personnel retention, and exploration of integrated
approaches that connect technology, ESG, and employee experience. From a practical perspective,
the findings provide valuable guidance for managers in designing appropriate HR strategies that
ensure long-term employee engagement and enhance competitiveness in the digital age. The
structure of the paper includes five sections: following the introduction, Section 2 presents the
research methodology; Section 3 analyzes the results; Section 4 discusses theoretical and practical
implications; and finally, Section 5 concludes with suggestions for future research.

2.0 RESEARCH METHODOLOGY

This study is designed based on bibliometric analysis, a quantitative approach that has gained
increasing popularity in the fields of management, business, and social sciences. This method
enables the systematic organization and comprehensive evaluation of knowledge development
within a research area, thereby identifying trends, structures, academic relationships, and
knowledge gaps that warrant further exploration. The use of bibliometric analysis is particularly
suitable for studying talent retention, as the topic is rapidly expanding under the influence of digital
transformation and the demands of sustainable development, both of which require an integrative
and generalizable approach.
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Research data were collected from the Scopus database, one of the most reputable academic data
sources, known for its wide coverage and high publication quality. The search query was conducted
on August 26, 2025, using a set of keywords combining two groups: the first group reflects the
theme of "talent retention” (employee retention, talent retention, staff retention), and the second
group reflects the context of "digital transformation™ (digital transformation, Industry 4.0, artificial
intelligence, Al, hybrid work). The time filter was limited to the period from 2020 to 2025 to ensure
data relevance and reflect the period during which global businesses faced profound changes in
technology and working models. After removing duplicate records, conference notes, commentary
articles, and irrelevant publications, the final dataset included 471 academic publications used for
analysis.

The data processing and analysis procedure followed three main steps. First, descriptive statistics
were conducted to determine the number of publications by year, country, author, and journal,
thereby providing an overview of the research landscape. Second, keyword co-occurrence analysis
was performed to identify major thematic clusters and their interrelationships within the global
knowledge structure. Finally, thematic evolution analysis was applied using evolution and structure
maps, allowing the study to track the shifts and development of research themes over time. This
step enabled the identification of foundational topics, leading clusters, emerging themes, and
specialized research directions.

All data processing and visualization were conducted using the Bibliometrix package in the R
environment (version 4.2.2), in combination with the Biblioshiny interface. Bibliometrix facilitates
advanced analyses of knowledge structure and evolution, while Biblioshiny supports data
visualization through trend charts, keyword maps, thematic evolution maps, and thematic maps.
The combination of these tools ensures that the results are not only comprehensive but also visually
intuitive, transparent, and easy to interpret, thus providing a strong foundation for the analyses in
the following sections.

3.0 RESEARCH FINDINGS

3.1. Publication Trends Over the Years

Data from the Scopus database (Figure 1) reveals a significant upward trend in academic
publications related to employee retention in the context of digital transformation during the 2020—
2025 period. Specifically, 37 publications were recorded in 2020, rising to 53 in 2021 and reaching
63 in 2022. This foundational stage was primarily characterized by studies grounded in traditional
theoretical frameworks, focusing on variables such as job satisfaction, turnover intention, and
organizational commitment.

In 2023, the number of publications increased to 81, marking a notable expansion in research focus
to include newer topics such as employee experience, transformational leadership, and
psychological safety. Notably, 2024 witnessed a sharp rise to 118 publications, a nearly 46%
increase from the previous year, reflecting growing interest in the impact of digital transformation,
hybrid/remote work models, and the integration of ESG into talent retention strategies. By 2025, the
number of publications reached 119, suggesting the field has entered a phase of stabilization while
still maintaining strong academic interest.
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Overall, the steady growth from 2020 to 2025 highlights three key trends:

(i) Shifting research focus: A transition from traditional HR management models toward
multidimensional approaches that integrate technology, organizational dynamics, human
factors, and sustainability.

(if) The influence of digital transformation and ESG: Publications from 2023-2025 emphasize the
role of Al, hybrid work, mental well-being, and sustainable development in maintaining
employee motivation and engagement.

(iii) Timeliness and future potential: With strong growth rates, the topic of talent retention in the
digital transformation era remains a strategic research direction, suitable for further exploration
through interdisciplinary lenses in the future.

This emerging trend not only reflects shifts in management practices but also lays the groundwork
for deeper investigation into the knowledge structure and the formation of dominant research
trajectories, which will be discussed in the following sections.

Figure 1. Trends in publications on employee retention during the period 2020-2025
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Source: “Documents by year” chart on Scopus, accessed on August 26, 2025.

3.2. Thematic Structure of the Research Field

Based on the analysis of 471 publications from Scopus during the 2020—-2025 period (Figure 2), the
knowledge structure surrounding employee retention in the context of digital transformation shows
a combination of continuity in foundational topics, expansion into technology and sustainability,
and the emergence of new directions such as employee experience and flexible work models.

First phase: 2020-2021Research during this period primarily adhered to traditional theoretical
frameworks, centering on keywords such as job satisfaction, turnover intention, employment, and
organizational commitment. These studies laid the groundwork for developing measurement scales
related to employee engagement, work motivation, and attrition risk.

Second phase: 2022-2023The research scope broadened significantly, with a growing focus on
keywords like digital transformation, artificial intelligence, talent management, human resource
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management, sustainability, and sustainable development. This shift reflects the integration of
Industry 4.0 and the growing need for reskilling the workforce to enhance organizational
competitiveness.

Third phase: 2023-2025Studies began to focus more intensively on employee experience, with
prominent keywords including employee well-being, psychology, and workplace. Flexible work
models also became key themes, as indicated by the rise of terms like hybrid work and remote
work. In parallel, ESG, sustainability, and corporate social responsibility (CSR) emerged as critical
factors for strengthening employee loyalty and trust in a digitized work environment.

Overall, the knowledge structure has shifted from traditional HR management models toward a
multidimensional approach that integrates technology, ESG, and employee well-being. This
transformation reflects how organizations are adapting to digital disruption and the evolving global
labor market.

Figure 2. Evolution of research keywords on employee retention in the context of digital
transformation (2020-2025)
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Source: Data extracted from Scopus, processed using Biblioshiny, 2025.

3.3. Keyword Co-occurrence Map

The analysis of 471 academic publications from the Scopus database during the 2020-2025 period
reveals that the field of employee retention in the context of digital transformation is undergoing a
profound restructuring of its knowledge base. The keyword co-occurrence map (Figure 3) clearly
illustrates this evolution through the formation and expansion of three tightly connected thematic
clusters, reflecting a shift from traditional approaches toward multidimensional research directions
that integrate technology, sustainability, and employee experience.

The first cluster centers on talent management in the digital transformation context, with prominent
keywords such as talent management, digital transformation, artificial intelligence, and human
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resource management. Research in this group emphasizes the importance of building flexible HR
strategies while leveraging Al and digital technologies to optimize processes, reskill employees,
and enhance competitive advantage. The growth of this cluster reflects an inevitable trend in the
digital era: to retain talent, organizations must align with technological innovation and modern
operational models.

In parallel, another key cluster focuses on sustainability and employee engagement, linked to
keywords such as sustainability, employee retention, leadership, organizational culture, and
turnover. Studies in this group analyze the impact of ESG, corporate social responsibility (CSR),
and organizational culture on employee motivation, loyalty, and commitment. The findings suggest
that in a globally competitive labor market with rising sustainability expectations, companies that
successfully integrate ESG policies and foster a positive culture tend to retain a more stable
workforce and strengthen long-term engagement.

The third cluster represents emerging themes related to mental well-being, organizational
psychology, and flexible work models, with key terms such as employee well-being, psychology,
workplace, hybrid work, and work engagement. Recent studies show that in the post-COVID-19
era, psychological health, emotional safety, and employee experience have become top priorities in
modern HR management. Hybrid and remote work models have not only transformed
organizational operations but also reshaped employee expectations, prompting HR leaders to adopt
more human-centered strategies rather than purely performance-driven approaches.

Overall, the keyword map demonstrates a strong interconnection between the three clusters,
highlighting an increasingly interdisciplinary and convergent knowledge landscape. The shift from
traditional models based on job satisfaction and turnover intention to integrated approaches
involving digital transformation, ESG, and employee experience signals a new phase of depth and
expansion in this research domain. These findings open up potential opportunities for future studies,
particularly in exploring multidimensional HR management models that enhance talent retention in
the digital era. This reflects a paradigm shift in knowledge, from traditional frameworks to
integrated approaches where technology, ESG, and human factors jointly shape retention strategies.
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Figure 3. Keyword co-occurrence map on employee retention in the context of digital
transformation
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Source: Data extracted from Scopus, processed using Biblioshiny, 2025.

3.4. Future Research Directions

In the upper right quadrant of the thematic map, the group of themes related to job satisfaction,
employee well-being, and workplace psychology emerges as a central pillar. This suggests that
even amid rapidly changing technological landscapes, the core drivers of employee retention still
revolve around satisfaction levels and psychological safety, which are becoming top priorities in the
digital work environment.

At the same time, foundational themes located in the basic themes quadrant, including
sustainability, employee retention, and leadership, continue to play a crucial role. Aligning human
resource management with sustainable development is not only symbolic but also creates long-term
value for organizations, especially as ESG becomes a global competitive standard.

Conversely, some traditional concepts such as organizational commitment and turnover intention
appear in the peripheral areas of the map, indicating limited influence in the current knowledge
landscape. However, if these are connected with emerging elements such as hybrid work models,
digital organizational culture, or emotional wellness policies, they may be revitalized and offer
fresh perspectives for future research.

It is also worth noting that the niche themes quadrant includes topics like talent management, digital
transformation, and artificial intelligence. While these themes are not yet dominant across the entire
field, they demonstrate depth and specialization. They represent promising directions for scholars
who seek to build new research frameworks, as the intersection of talent management and digital
technologies holds strong potential for both practical relevance and academic value.
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To summarize, the thematic map suggests that future research should move toward an integrated
model in which technology, sustainability, and employee experience are considered in parallel. This
combination best reflects the real challenges that businesses face in the digital era. At the same
time, it creates opportunities for researchers to develop new theories and empirical evidence to
address the issue of talent retention in a volatile global environment.

3.5. Evolution of Research Themes Over Time

In the 2020 to 2021 period, research mainly revolved around familiar foundations such as job
satisfaction, employee retention, organizational culture, and human resource management. During
this phase, studies largely adhered to traditional theoretical frameworks, treating job satisfaction
and organizational culture as key variables in explaining employees' intention to stay.

Moving into the 2022 to 2023 period, the thematic map reveals a noticeable shift with increasing
prominence of keywords such as digital transformation, artificial intelligence, employee turnover,
and sustainable development. This reflects the strong influence of technology, Industry 4.0, and
sustainability demands on HR policies. Rather than focusing solely on satisfaction or organizational
commitment, researchers began integrating technological and ESG factors, thus expanding the
scope of inquiry toward more multidimensional and interdisciplinary approaches.

By the 2024 to 2025 period, themes such as talent management and turnover intention gradually
emerged as central connectors, while job satisfaction maintained its stable position as a
foundational variable. The rise of talent management indicates that organizations have increasingly
recognized that retaining employees is not just about preventing turnover. It is a strategic process
linked to talent development, Al adoption, and ensuring a positive employee experience within the
new working environment.
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Figure 5. Evolution of research themes on employee retention in the context of digital
transformation (2020 to 2025)
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From a broader perspective, the thematic evolution map indicates a clear shift in research focus
from classical variables toward newer approaches. This reflects how the academic community is
adapting to the global context. Starting from an emphasis on job satisfaction and organizational
culture, studies have expanded to include digital technology, ESG, and talent management,
eventually progressing toward an integrated framework in which these elements jointly shape talent
retention strategies. This progression illustrates the maturity of the research field while highlighting
opportunities for future inquiry. In particular, the relationships among digital transformation,
sustainable development, and employee motivation require further investigation from both
theoretical and empirical perspectives.

4.0 DISCUSSION OF FINDINGS

The bibliometric analysis presented in Section 3 shows that the field of employee retention in the
context of digital transformation is shifting from traditional theoretical models to multidimensional
approaches. These new directions integrate elements of technology, sustainability, and employee
experience. While foundational themes such as job satisfaction and turnover intention remain
important, emerging topics like talent management, digital transformation, artificial intelligence,
and employee well-being are gaining more attention. However, a critical gap persists. Most
international studies focus on general HR contexts, with limited empirical evidence specific to
technical personnel, who are a core workforce in many businesses and directly impacted by
Industry 4.0 and automation.

This gap opens up several avenues for future research. First, it is essential to clarify the mechanisms
through which digital transformation, particularly artificial intelligence and big data, affect the
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motivation and engagement of technical employees. Second, the role of ESG and organizational
culture in retaining this specific workforce remains underexplored, especially in emerging markets.

Third, elements such as emotional well-being, psychological safety, and experience in hybrid or
remote work models have only been addressed at a conceptual level. There is a lack of empirical
research that measures their concrete impact on engineers, programmers, or technology
professionals. Lastly, current studies rarely examine the interaction between talent management
strategies and reskilling or upskilling policies as tools for long-term retention of technical staff.

Therefore, the results in Section 3 not only reflect global knowledge development but also provide
practical research directions for business settings. Focusing on technical personnel as a distinct case
can help fill theoretical gaps and provide valuable empirical evidence for human resource
management in times of transformation.

5.0 CONCLUSION AND RECOMMENDATIONS

This study applied bibliometric analysis on 471 academic publications extracted from the Scopus
database for the period 2020 to 2025. The objective was to explore trends, knowledge structures,
and thematic evolution related to employee retention in the context of digital transformation. The
findings indicate a significant shift in the field. Research is moving away from traditional
theoretical frameworks based on job satisfaction, organizational commitment, and turnover
intention. Instead, it is embracing more multidimensional approaches that place increasing
emphasis on digital transformation, artificial intelligence, sustainability (ESG), and employee
experience. These findings reflect a growing convergence of interdisciplinary research and open up
new opportunities for both academic and practical exploration.

From a theoretical standpoint, this study contributes to the systematization of international
knowledge development in the area of employee retention. Results from the keyword co-occurrence
map, thematic map, and thematic evolution analysis clarify not only the structure and movement of
key topics but also reveal gaps, especially related to the retention of technical personnel. This group
is essential in the Industry 4.0 era but has not been systematically studied, particularly in connection
with digital transformation, ESG, and emotional well-being.

From a practical perspective, the results suggest that companies should develop integrated HR
policies. These policies should combine talent management with digital transformation, incorporate
ESG, and foster a positive organizational culture to enhance long-term employee engagement. For
technical employees, implementing reskilling and upskilling programs, offering flexible work
environments, and ensuring psychological safety will be key to maintaining loyalty in a highly
competitive labor market.

Based on these findings, it is evident that employee retention in the digital era is a strategic research
direction with both theoretical value and practical significance. However, the current gap in
research on technical personnel remains. Future studies should aim to build integrated models to
examine how digital transformation, ESG, and employee experience influence motivation and
retention. This represents a promising path forward, particularly in emerging markets like Vietnam,
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where empirical evidence can provide substantial value for both academia and human resource
management practices.
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