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Abstract

This research examines the influence of digital technologies on personnel engagement and retention within companies
in Taguig City, Philippines, through the lens of HRM 4.0. The study explores how digital employee experience, digital
communication and collaboration, and digital accessibility as measures of personnel engagement influence personnel
retention. Using a quantitative research design, data were collected from 400 employees via an online survey.
Exploratory factor analysis (EFA) was utilized to assess the uniqueness and reliability of the study’s factors, ensuring
that each factor had a communality value of at least .40. Subsequently, confirmatory factor analysis (CFA) was
conducted using IBM SPSS Amos V.21 to validate the proposed model and confirm its fit with the collected data, and
a range of statistical tests were performed to evaluate the relationships between variables. The findings indicate that a
positive digital employee experience is associated with higher personnel retention, while excessive digital
communication and collaboration can negatively affect both the length of service and retention. Moreover, longer
length of service is associated with higher retention rates, emphasizing the importance of sustained engagement. The
study also shows that younger employees engage more positively with digital technologies, and that the effectiveness
of these technologies varies with the length of service. These results highlight the necessity for HR strategies that
integrate digital interactions and customize approaches for different age groups. Finally, this paper highlights the
study’s contributions to theoretical and policy implications, empirical findings, and suggests areas for further research.
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Introduction

The advent of contemporary digital trends and technologies has revolutionized the functioning of organizations and transformed the
nature of work, causing significant disruptions to all aspects of business operations. Hizam et al. (2023) stated that the convergence of
Industry 4.0 and the consequences brought about by the COVID-19 pandemic has necessitated a shift towards increased digitalization
and virtualization in different domains such as business, governance, and education. The emergence of Human Resource Management
4.0 (HRM 4.0) has been accelerated by the advancements in digitalization and robotics, which has facilitated the rise of Industry 4.0.
The integration of technologies stemming from Industry 4.0 within the human resource sector has led to the emergence of a fresh
concept that enhances agility and prioritizes the welfare of workers. As a result, the current situation taught people to become more
efficient in embracing tech tools and to be more patient in learning technologies and interacting virtually. Managing employees and
retaining key personnel are crucial responsibilities in navigating the highly competitive landscape of the modern business environment.
Sathyavathi and Angayarkanni (2020) suggested that to keep the organization competitive, the management must ensure that employees
have the necessary tools so that they can perform their tasks effectively in a new working environment to contribute to the attainment
of organizational objectives. However, the participation of a motivated workforce serves as a crucial indicator of organizational
progress and development. Despite the transformative impact of technologies on work processes, digital transformation necessitates
the integration of essential human skills to ensure the usability and effectiveness of digital technologies. Da Silva et al. (2022) defined
‘HRM 4.0’ as a digital approach to leadership and management of HR functions. It signifies the incorporation of information technology
and the implementation of innovative HR system designs and processes. HRM 4.0 holds the capability to improve personnel
engagement and retention through the utilization of digital technologies, streamlining human resource processes, facilitating
personalized employee experiences, and enabling data-driven decision-making for effective talent management. This empowers
organizations to cultivate a more captivating workplace, foster positive employee experiences, and optimize HR practices to attract,
nurture, and retain exceptional talent. Employees tend to perform effectively when they are engaged in the company’s activities
(Gomathy et al., 2022). Even if your employees possess positive attitudes and high levels of engagement, their productivity can still be
limited without the right technology.

However, other concepts warrant exploration. Notably, various studies have consistently highlighted the potential advantages of
integrating digital technologies into human resource practices and experiences, shedding light on their possible implications. Now, this
research aims to determine the influence of digital technologies on personnel engagement and retention that could be modified in a
way that would enhance human resource processes and practices of various organizations. It is envisaged that this study will lead to an
increased awareness and knowledge of the importance of utilizing digital technologies in managing people employed and the need for
further research in the subject area.

Literature Review
Human Resource Management 4.0

The advancement of digital technologies is intimately interconnected with the human revolution. While technological innovations drive
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the Fourth Industrial Revolution, it is the people who hold the key to unlocking its potential within the realm of business. Industry 4.0
presents countless opportunities for organizations to embrace technological advancements, facilitating quicker and more efficient
operations. The automation of HR processes through innovative technologies like the Internet of Things, artificial intelligence, and big
data is giving rise to HR 4.0 transforming traditional HR functions. The integration of Industry 4.0 components is contributing to
improvements in several HR operations (Rafique et al., 2021). According to Bissola and Imperatori (2020), the world of technology
has been witnessing a rapid and dynamic wave of innovation. This trend, which commenced in the early years of the current decade,
has steadily emerged and is poised to have a prevalent impact on businesses of all scales. Its transformative influence on the nature of
work is anticipated to be substantial. A new wave of technological advancements was primarily focused on developing tools that could
replicate and, ideally, enhance various human capacities. Thus, Industry 4.0 brought the emergence of a progressive digitalization of
the entire value chain and the subsequent interconnectedness of individuals, objects, and systems extending beyond the boundaries of
the organization through the exchange of real-time data. Moreover, HRM 4.0 is revolutionizing the nature of work, incorporating both
traditional employees and managers, as well as a diverse range of external workers who collaborate across organizational boundaries,
driven by the advancements of digital platforms (Liboni et al., 2019).

Managers are leveraging Industry 4.0 elements to enhance decision-making, optimize resource utilization, and improve employee
satisfaction and engagement. It was also revealed that the majority of the respondents perceived that HRM practices became more
efficient and effective in the era of Industry 4.0. Thus, the incorporation of Industry 4.0 components is leading to the advancement and
increased efficiency of HRM functions, resulting in improved organizational outcomes. Sakarina et al. (2022) affirmed that as the
transition to Industry 4.0 takes place, the primary challenge is to prioritize the role of humans in technological innovation to ensure
sustainable human resource management. Digital transformation encompasses the organizational shift caused by digital technologies.
A key aspect of this is cultivating a positive and engaged workforce within the organization. It is widely acknowledged that
implementing strategies and tools that promote employee happiness and engagement not only leads to more productive practices but
also fosters a culture of innovation, ultimately making companies more competitive.

Elements of Digital Influence on Personnel Engagement

Several studies have shown that these changes have a positive impact on both employees and organizations. HRM 4.0 offers employees
greater control of their work schedules, integrates employee well-being initiatives, gives employees a sense of autonomy and
empowerment (Salvadorinho & Teixeira, 2023), enables personalized learning experience, provides transparent data-driven insights
and feedback (Rassameethes et al., 2021), facilitates workplace collaboration and communication (Fregnan et al., 2020), and fosters
inclusivity through digital communication channels (Imperatori et al., 2019). Despite having numerous advantages, HRM 4.0 still
carries certain potential risks and challenges such as diminishing human interaction due to excessive dependence on digital
technologies, increasing stress (Cunha et al., 2022), declining employee engagement and increasing workforce turnover due to more
demanding skills and competency requirements (Kuchar¢ikova et al., 2021), and monitoring concerns on employee performance and
data privacy (Ejsmont, 2021), which could potentially lead to decreased employee engagement.

Digital Employee Experience

Deng et al. (2022) affirmed that how employees perceive digital technology is linked to their willingness to accept digital
transformation. When employees are proficient in using digital tools, they tend to have a positive attitude toward digital change, thereby
reducing any resistance. Numerous researches found that companies with highly engaged cultures find it easier to recruit top talent,
experience lower employee turnover, and tend to be highly profitable (Maylett & Wride, 2017; Yildiz et al., 2020). Thus, it is the
responsibility of the organization to cultivate a desired culture of fully adopting digital technologies. For an effective talent retention,
HR and business leaders should acknowledge the pervasive role of applications and digital technologies in shaping the employee
experience (Akter et al., 2023; Wang et al., 2021). It is equally important to recognize that employees themselves are actively engaged
in improving their digital interactions. This suggests that when employees are engaged in their work environment, they develop a sense
of dedication and loyalty to the organization (Ibrahim & Al Falasi, 2014). By ensuring a consistently smooth and user-friendly digital
employee experience, employers can take a significant progress in creating and keeping a workforce that is highly engaged, motivated,
and productive.

Hypothesis 1: Digital employee experience has a significant direct influence on the (a) length of service in the organization and (b)
personnel retention

Digital Communication and Collaboration

Employee engagement is a critical element that influences employee retention in the workplace. Clarity in roles and the significance
of tasks are key drivers of employee engagement. In a quantitative study conducted by Mitchell (2015), it became evident that the
amount of time managers spend communicating with their employees directly impacts employee’s level of engagement. It is important
to emphasize that engagement goes beyond the simple exchange of emails, video conferences, and phone calls. Hamburg (2019) stated
that a significant number of employees would willingly choose a lower-paying position if it allows them to work remotely. While
technology has allowed numerous employees to continue their work during the crisis, there exists a tangible danger of experiencing
digital fatigue due to an excess of virtual meetings and online project tasks. Effectively managing screen time poses a significant
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challenge in ensuring digital well-being. In a conversation with respondents, they shared their attempts at maintaining discipline by
turning off portable devices and scheduling breaks. In addition, a particular study by Adisa et al. (2021) investigated the adverse aspects
like online presenteeism and technology distractions arising from the extensive use of ICT tools. It was revealed that continuous online
presence, where employees are expected to be constantly available, has a diminishing effect on employee engagement and retention.
The struggle arises from the blurred boundaries between work and personal life (Bondanini et al., 2020), tight deadlines, anoverload
of emails, and the perceived necessity to maintain visibility (Harunavamwe & Ward, 2022).

The study of Bhuvaneswari et al. (2022) found that the lines differentiating work from personal life have become increasingly unclear
due to the increased use of digital technologies. Employees frequently find themselves connected to their digital or mobile devices,
making it challenging to establish a clear work-life balance. This issue became even more challenging during the COVID-19 pandemic
when working from home became the new norm. These findings suggest that the idea of work-life balance has evolved, and now it Is
not so easy to keep them completely separate. Digitalization has changed the way employees work and connect with others.
Nevertheless, some individuals have been pleasantly surprised by the extent of collaboration achievable through video platforms. As
technology integrates into workplaces, organizations need to prepare their teams for ongoing changes to stay successful in the long run.
Rather than just chasing the newest tech trends, HR professionals and business leaders should team up to craft smart plans that strike
the right balance between people and technology, meeting the needs of both the organization and its workforce. The report highlighted
that numerous employees may not be prepared or fully aware of how technological changes can influence their roles and daily tasks.
Only a small number have received appropriate training and participated in conversations about utilizing new technologies to prepare
for upcoming changes. In addition, Kot (2022) significantly found that regularly conducting digital engagement surveys can boost
employee engagement by streamlining communication and bridging physical gaps. Thus, the following hypothesis is proposed:

Hypothesis 2: Digital communication and collaboration has a significant direct influence on the (a) length of service in the organization
and (b) personnel retention

Digital Accessibility

Employees are vital to digital transformation, particularly in making decisions and integrating resources within a digital setting, and
gaining access to professional resources. Their involvement not only improves their relationship with the organization but also boosts
the effectiveness of digital initiatives (Li et al., 2024). Digital accessibility is a key requirement for creating an inclusive digital
environment, but many areas of the digital world are still not accessible to everyone (Lewthwaite et al., 2023). Moreover,
transformational leaders are seen as role models and mentors who motivate employees to get involved in organizational activities.
Support from supervisors, along with training, guidance, and access to information, contributes to better employee retention (Ooi et
al., 2021). For this reason, organizations can assist their employees by offering access to digital tools that can enhance employees’
overall well-being (Mustafa, 2017).

Hypothesis 3: Digital accessibility has a significant direct influence on the (a) length of service in the organization and (b) personnel
retention

Personnel Retention

Digital technologies and tools have instigated significant shifts in the way people approach their work, influencing their levels of
engagement. Ongoing trends favoring remote work and flexible work schedules continue to be appealing in the future work
environment. Although digital tools empower employees to decide their work location, schedule, and work approach, they also pose
challenges including the need for optimal working conditions, potential conflicts between work and personal life, and reduced direct
interaction with colleagues. Human resource managers have the opportunity to strategize and implement approaches for effectively
leveraging digital technologies. Thus, younger generations who have been immersed in modern technologies will contribute to the
growing prevalence of remote work, flexible scheduling, and the emphasis on achieving a work-life balance. Acknowledging the crucial
role that engaged employees play in the effective functioning of organizations, it is evident that this task is not merely an optional task
for managers, but rather an essential responsibility. Similarly, the findings of Goswami and Upadhyay (2019) support the notion that
different elements of embracing digital transformation can serve as signs of employee involvement.

There exist a positive correlation between digital technologies and employee engagement which leads to the retention of people
employed (Stofberg et al., 2021; Ekhsan et al., 2023). It was concluded that digital technologies generally boost employee engagement,
but organizations should not ignore the potential downsides. Furthermore, managers need to use digital tools wisely to encourage
employee engagement and the retention of valued skills. Habachi et al. (2022) confirmed that digitalization has a significant effect on
employee recruitment and retention. In the study of Guerra et al. (2023), it was established that digital technologies significantly
influence employee retention leading to digital transformation adoption. In addition, the adoption of digital technology in the workplace
is intricately tied to and influences the ability to retain employees.

Bencsik and Juhéasz (2023) confirmed that specific demographic traits play a role in the stress caused by technology. Technological
changes have a greater impact on men than on women, and individuals aged 45 and above generally experience these challenges more
intensely. People with a secondary education find it harder to cope with stress induced by technology, while graduates often experience
a greater sense of uncertainty. Thus, managers tend to feel a heightened sense of uncertainty and threat due to the frequency of strategic
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decisions. Accordingly, the following hypotheses are proposed:

Hypothesis 4: There are significant differences in the respondents’ assessments of the influence of digital technologies on their level of
personnel engagement based on their demographic profile: (a) gender, (b) age, (c) length of service, and (d) education

Hypothesis 5: Educational attainment has a significant direct influence on personnel retention

Hypothesis 6: Length of service in the organization has a significant direct influence on personnel retention

Methodology

Respondents

In this research, the respondents consisted of four hundred (400) employees from selected companies in Taguig City, Philippines. The
optimal sample size using Slovin’s formula was computed to meet the desired statistical constraints with a confidence level of 95%, a
5% margin of error, and an estimated annual employed individuals population of 405,000 for the year 2022 (Philippine Statistics
Authority, 2022). See Table 1 for the profile of the respondents in terms of gender, age, length of service, and highest educational
attainment.

Table 1. Profile of the Respondents

Characteristics Frequency Percentage
Gender Male 180 45%
Female 220 55%
Age 24 yrs. old & Below 150 37.5%
25 to 34 yrs. old 156 39%
35to 44 yrs. old 50 12.5%
45 yrs. old & Above 44 11%
Length of service Less than 3 years 174 43.5%
3to 5 year 158 39.5%
6 to 8 years 26 6.5%
9 years & Above 42 10.5%
Highest educational attainment Bachelor’s Degree 324 81%
Earned Units in Master’s Program 36 9%
Master’s Degree 30 7.5%
Earned Units in Doctoral Program 6 1.5%
Doctoral Degree 4 1%

Instrument

The self-made questionnaire was the primary method used in collecting data for this study. This research utilized a quantitative research
approach using a survey questionnaire which was distributed to employees of selected companies. The questionnaire is composed of
three main parts. Part I contains the demographic profile of the respondents, Part II presents the respondent’s assessment of the influence
of digital technologies on the level of personnel engagement. Then, Part 111 examines the extent to which digital technologies influence
personnel retention.

Procedure

Data were gathered through an online questionnaire and survey platform. The survey was disseminated through email and messaging
applications, resulting in responses from 400 participants.

Data Analysis

The survey results from the questionnaire were analyzed and interpreted using SPSS V.20. The researcher conducted exploratory factor
analysis (EFA) to evaluate the distinctiveness and reliability of the factors in the study, ensuring that each construct met a communality
threshold of at least 0.40. Following this, confirmatory factor analysis (CFA) was performed using IBM SPSS Amos V.21 to assess
whether the data sufficiently supported the proposed model, based on fit indices. The survey utilized a 4-point Likert scale (Great
Extent, Moderate Extent, Small Extent, No Extent) with five items per variable, designed to gauge respondents' perceptions of how
digital technologies influence their engagement levels and potential for personnel retention. In addition, ANOVA, Levene’s test for
equality of variances, and Welch's ANOVA were conducted to ascertain if the assumption of equal variances holds. Subsequently, post
hoc tests such as Tukey's HSD and Tahmane were utilized to pinpoint specific departmental pairs exhibiting significant disparities
among variables. These statistical approaches collectively aim to provide a thorough analysis of the research data.

Ethical Considerations

This study received ethical approval from the Ethics Review Committee. Thus, respondents were guaranteed that their involvement
was voluntary and that they could opt out at any point without any repercussions to their employment. Data collected electronically
were securely stored on a password-protected computer to maintain confidentiality. Additionally, the data consent form specified that
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the responses would be utilized for the publication of the research findings.

Results and Discussion
Item Analysis

A construct reliability (CR) significance test was conducted to assess and remove items with inadequate correlation coefficients. Items
with corrected item-total correlations below 0.30 were excluded from the analysis. Specifically, items 7, 10 and 25 were removed,
resulting in a final total of 24 items retained for further analysis.

Exploratory Factor Analysis of Personnel Engagement Construct

Out of the total data points (n = 400), half (n = 200) were randomly chosen for item analysis and exploratory factor analysis (EFA).
During the analysis, item 12 was deleted because its communality value was less than 0.40. The remaining items were retained for
further factor analysis leading to the removal of items 16, 19 and 20 due to significant cross-loadings and lack of relevance to other
items.

Using SPSS 20.0 statistical software, EFA was conducted on the remaining 20 items. The KMO and Bartlett's sphericity tests confirmed
that the samples were suitable for factor analysis. The KMO score was 0.633 indicating a moderate sampling adequacy for factor
analysis, and the Bartlett Sphericity test was significant (3> = 5026.267, df = 210, p<.000). These results indicate that there are common
factors among the correlation matrices of the data, making the questionnaire appropriate for EFA. Principal component analysis (PCA)
was used to extract factors and communalities from the items, resulting in the factor loading matrix. EFA was performed and the results
identified three distinct factors. Factor 1 comprises 5 items with loadings ranging from 0.896 to 0.966, indicating strong associations
with this factor. Factor 2 includes 5 items with loadings between 0.640 and 0.932, and factor 3 consists of 5 items with loadings from
0.671 to 0.934. For the factor — personnel retention, it is represented by 5 items with loadings ranging from 0.634 to 0.947. See Table
2 for the specific loading values for each factor.

Reliability Analysis

After screening, the internal consistency coefficient (Cronbach’s a) for the entire personnel engagement and retention questionnaire
was 0.728, demonstrating internal consistency and indicating that the instrument assesses the same underlying construct. The reliability
coefficients for the individual factors of personnel engagement were as follows: digital employee experience (.973), digital
communication and collaboration (.903), digital accessibility (.826), and personnel retention (.871). These results indicate that the
guestionnaire has a highly reliable index.

Table 2. Exploratory Factor Analysis (EFA) Results

Items Code Loadings Comm. value Cronbach o,
Digital Employee Experience(DEX)
5. Employees express higher job satisfaction when digital technologies DEX1 .966 932 951
simplify and streamline work processes. 973
11. The integration of digital technologies positively influences employee DEX2 .952 .920 922
performance through efficient task management.
14. Digital collaboration has positively impacted the speed and efficiency of DEX3 .958 .928 .943
project completion.
The accessibility of digital resources for professional growth and skill DEX4 .896 .809 .849
enhancement contributes to employee motivation.
21. Employees appreciate the impact of digital technologies on performance DEX5 .960 932 .946

through data-driven insights and analytics.
Digital Communication and Collaboration (DCCo)

3. Employees find that digital tools contribute to a more collaborative and DCCol 925 .864 .851
communicative work culture. .903
4. Employees appreciate the motivational impact of digital platforms that DCCo2 .835 .756 .798

support collaborative projects and achievements.

6. Digital tools that facilitate work-life integration contribute to higher job DCCo3 .932 .886 .884
satisfaction.

9. The use of digital platforms allows for real-time acknowledgment of DCCo4 .640 437 .548
employee contributions, enhancing motivation.

18. Employees feel more satisfied when digital technologies contribute to a DCCo5 .899 .786 748

collaborative and inclusive workplace culture.
Digital Accessibility(DAcc)

1. The organization encourages continuous learning through the integration DAccl 934 .861 .838

of digital training programs. .826
2. Continuous communication through digital platforms ensures that DAcc2 719 532 .598
employees are informed about organizational changes.

8. Digital tools contribute to enhanced employee performance by providing DAcc3 671 .546 551
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real-time access to relevant information.

13. Employees find it easier to contribute to group discussions and DAcc4 .695 473 496
collaborative projects through digital platforms.
15. Employees perceive digital technologies as crucial tools for staying DAcc5 .873 .755 743

updated on industry trends and skills.
Personnel Retention (PRet)

22. How effectively do digital feedback tools help you feel your feedback is PRet1 0.634 0.402 0.489
received and acted upon? .871
23. How has the use of digital technologies in your role increased your job PRet2 0.947 0.896 0.911
satisfaction?

24. How satisfied are you with the digital tools and platforms available for PRet3 0.893 0.797 0.818

your growth and development opportunities?

26. How have digital career development tools helped align your role with PRet4 0.840 0.706 0.719

your career goals?

27. How likely are you to stay with your organization due to the support and PRet5 0.821 0.674 0.708

resources provided by digital technologies?

Confirmatory Factor Analysis (CFA) of Personnel Engagement and Retention Construct

Based on the results of the EFA, a Confirmatory Factor Analysis was performed using IBM SPSS Amos 21.0 on the other half of the
dataset (n = 200). This analysis aimed to evaluate the fit of the three-factor model for personnel engagement, which include digital
employee experience, digital communication and collaboration, and digital accessibility. The SEM evaluates the proposed relationships
in a model by assessing how well the model fits the data and estimating the parameters for each connection (see Figure 1). Using
AMOS for SEM, researchers can refine the model by adjusting the proposed framework and utilizing modification indices Arbuckle
(2005).

Following model adjustments, the CFA demonstrated strong support for the complete model, as indicated by the fit indices (NFI1=0.900
= 0.90, IF1=0.935> 0.90, CFI=.933> .90, ¥?/df = 2.703< 3.0, RMSEA = 0.037 < 0.08). These results suggest that the model is a good
fit for the data and validate the multi-dimensional structure of the Personnel Engagement and Retention Questionnaire. See Table 3 for
the summary of overall fit indexes of the model.

As shown in Table 4, the analysis reveals that digital communication and collaboration significantly and negatively influences length
of service (-0.396, p=0.019). Regarding personnel retention, digital employee experience demonstrates a significant positive
relationship (0.258, p<0.000), suggesting that increased digital employee experience is associated with higher retention levels. Digital
communication and collaboration is significantly negatively correlated with personnel retention (-0.145, p<0.000), indicating that
higher digital communication and collaboration corresponds to lower retention. All other relationships were found to be statistically
non-significant.

Noticeably, length of service has a significant positive relationship with personnel retention (0.347, p<0.000), suggesting that length
of service is linked to higher retention rates.

1.07
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Figure 1. Results of Structural Equation Model (SEM)

Pinca et al. 220/227



Psvch Educ. 2025. 36(2): 215-227. Document 1D:2025PEMJ3454. doi:10.70838/pemi.360208. ISSN 2822-4353

Table 3. Summary of Overall Fit Indexes of the Model

Model x2 df x2/df NFI RFI IFI TLI CFI FMIN RMSEA
Value 416.215 154 2.703 .900 .836 .935 .890 933 .327 .037
Criteria <3 >.90 >.90 >.90 >.90 >.90 <1 <.08
Table 4. Hypothesis Testing Based on the Results of SEM
Hypothesis Independent and Dependent Variables Direction Est. S.E. C.R. p-value
H1 (a) Digital Employee Experience — Length of Service - -210 133 -1.576 115
H2 (a) Digital Communication and — Length of Service + -396 169  -2.344 .019
Collaboration
H3 (a) Digital Accessibility — Length of Service - 113 223 .506 .613
H1 (b) Digital Employee Experience — Personnel Retention + .258 .027 9.573 Fhx
H2 (b) Digital Communication and — Personnel Retention + -145 035  -4.133 Fhx
Collaboration
H3 (b) Digital Accessibility — Personnel Retention - .057 .046 1.242 214
H5 Highest Educational Attainment — Personnel Retention - -.028  .133 -.213 .831
H6 Length of Service - Personnel Retention + 347 .098 3.543 okl

*p<0.05, **p<0.01, ***p<0.001

Internal Relationship among Variables

Table 5 illustrates the interrelationships among different factors. A notable positive correlation exists between length of service and
highest educational attainment, with a correlation coefficient of 0.267 (p<0.01). Conversely, digital communication and collaboration
exhibit negative correlations with other variables, including length of service (r= -0.362, p<0.01) and highest educational attainment
(r="-0.398, p<0.01). Personnel retention shows a considerable but significant positive correlation with digital accessibility (r= 0.156,
p<0.05).

Table 5. Correlation Matrix between Factors

Factors Mean SD 1 2 3 4 5 6

Length of Service 184 0.95 1 - - - - -

Highest Educational Attainment 133 0.76 .267** 1 - - - -
Digital Employee Experience 365 045 -0.104 0.060 1 - - -
Digital Communication and Collaboration 3.80 0.36 -.362** -.398** -299** 1 - -
Digital Accessibility 396 016 0.122 0.065 0.078  0.139 1 -

Personnel Retention 399 011 -0.070 0.058 -0.014 -0.041 .156* 1

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed)

Characteristics of Respondents’ Engagement Level
Gender-based Differences

The independent samples t-tests and Levene's test for equality of variances were conducted to examine differences between gender
groups across various variables as shown in Table 6. The analysis demonstrated no significant differences between male and female
respondents in any of these areas. For digital employee experience, the results of Levene's test (F=.170, p=.680) and the t-test (t(398)
=.232, p=0.817) indicated no meaningful variation between genders. Similarly, the tests for digital communication and collaboration
(F=.591, p=.442; t(398)=-.113, p=.910) and digital accessibility (F=1.278, p=.259; t(398)=.565, p=.573) revealed no significant gender
differences. These outcomes suggest that gender does not play a significant role in influencing digital engagement levels in this study.

Table 6. Gender-based Differences of Respondents’ Engagement Level

Levene’s Test for Equality of t-test for Equality of
Variances* Means Results
F Sig. Sig. (2-tailed)
H4 (a) Digital Employee Experience 170 .680 .817 Rejected
H4 (a) Digital Communication and 591 442 910 Rejected
Collaboration
H4 (a) Digital Accessibility 1.278 .259 573 Rejected

*Equal variances assumed
Age-based Differences

The one-way ANOVA findings (see Table 7) show significant variations in digital engagement across different age groups for all three
variables: digital employee experience (F(3, 396)=164.355, p<.001), digital communication and collaboration (F(3, 396)=25.617,
p<.001), and digital accessibility (F(3, 396)=32.016, p<.001). Welch's tests further confirmed these results, revealing significant
differences for digital employee experiences (Welch’s F(3, 156.789)=130.556, p<.001), digital communication and collaboration
(Welch’s F(3, 112.329)=35.850, p<.001), and digital accessibility (Welch’s F(3, 165.467)=22.833, p<.001).
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The post hoc analysis using Tamhane’s T2 shows that individuals aged 24 years and below report higher levels of digital employee
experience, digital communication and collaboration, and digital accessibility compared to other age groups. These results indicate that
digital engagement levels are significantly influenced by age, emphasizing the importance of considering age when developing digital
engagement strategies.

Table 7. Age-based Differences of Respondents’ Engagement Level
Robust Tests of Equality of Means (Welch)

ANOVA Results
F Sig. Statistica Sig.
H4 (b) Digital Employee Experience 164.355 .000 130.556 .000 Supported
H4 (b) Digital Communication and 25.617  .000 35.850 .000 Supported
Collaboration
H4 (b) Digital Accessibility 32.016  .000 22.833 .000 Supported

Asymptotically F distributed.

Length of Service-based Differences

The ANOVA results (see Table 8) highlight significant differences in digital engagement based on length of service across three
variables: digital employee experience (F(3, 396)=11.477, p<.001), digital communication and collaboration (F(3, 396)=10.808,
p<.001), and digital accessibility (F(3, 396)=3.651, p=.013). These differences were further supported by Welch's tests, confirming the
significance for digital employee experience (Welch’s F(3, 111.639)=20.286, p<.001), digital communication and collaboration
(Welch’s F(3, 84.981)=11.153, p<.001), and digital accessibility (Welch’s F(3, 99.795)=5.095, p=.003).

Post hoc analysis using the Tamhane test reveals that employees with less than 3 years of service demonstrate significantly higher
digital employee experience compared to those with 3 to 5 years (MD=.23079, p<.001), while those with 6 to 8 years of service show
a significant decrease in digital employee experience compared to those with less than 3 years. Similarly, those with less than 3 years
of service report higher digital communication and collaboration, and digital accessibility compared to those with 3 and above years of
service. These findings suggest that newer employees tend to engage more actively with digital platforms, while those with longer
service might experience diminishing engagement.

Table 8. Length of Service-based Differences of Respondents’ Engagement Level
Robust Tests of Equality of Means (Welch)

ANOVA Results
F Sig. Statistica Sig.
H4 (c) Digital Employee Experience 11.477 .000 20.286 .000 Supported
H4 (c) Digital Communication and 10.808 .000 11.153 .000 Supported
Collaboration
H4 (c) Digital Accessibility 3.651 .013 5.095 .003 Supported

Asymptotically F distributed.
Education-based Differences

The ANOVA results (see Table 9) show no significant differences among education levels for digital employee experience (F(4,
395)=.590, p=.670), digital communication and collaboration (F(4, 395)=2.270, p=.061), and digital accessibility (F(4, 395)=.115,
p=.977). However, there is a statistically significant difference in digital employee experience (Welch’s F(4, 15.948)=4.163, p=.017)
when considering all groups together and their specific comparisons.

The Tamhane post hoc test for digital employee experience indicates no significant differences across educational levels, as all p-values
are greater than 0.05. In addition, the Tukey HSD analysis for digital communication and collaboration, and digital accessibility
indicates no significant differences across educational levels. This suggests that educational attainment does not significantly influence
digital employee experience, digital communication and collaboration, and digital accessibility within the groups examined.

Table 9. Education-based Differences of Respondents’ Engagement Level
Robust Tests of Equality of Means (Welch)

ANOVA Results
F Sig. Statistica Sig.
H4 (d) Digital Employee Experience 590  .670 4.163 .017 Supported
H4 (d) Digital Communication and Collaboration 2.270 .061 1.689 .209 Rejected
H4 (d) Digital Accessibility 115 977 247 .907 Rejected

Asymptotically F distributed.

The CFA results validate the three-factor structure from the exploratory factor analysis, encompassing digital employee experience,
digital communication and collaboration, and digital accessibility. The model fit indices—including NFI, IFI, CFI, y*/df, and
RMSEA—indicate a strong alignment with the data, confirming the effectiveness of these constructs in assessing employee engagement
and retention. This supports the model's ability to capture the complex dimensions of personnel engagement and its influence on
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personnel retention. Digital employee experience was found to significantly influence personnel retention, hence confirms Hypothesis
1(b). Employees are generally more satisfied with their jobs when digital tools make daily tasks easier and more efficient. By reducing
workload complexity, employees feel more productive and less overwhelmed, leading to better retention (Inegbedion et al., 2020;
Bourlakis et al., 2023). Additionally, the use of digital systems that improve task management as completing tasks efficiently enhances
satisfaction and gives employees a sense of achievement. These factors help create a positive work environment that encourages
employees to stay. This result aligns with the studies of Tucker (2020) and Abhari et al. (2023) asserting that many companies now
include the employee experience as a key part of their engagement plans. The ones with the best results often train their leaders,
managers, and HR teams on how to enhance the employee experience. Moganadas and Goh (2022) revealed that employees have a
more positive experience with digital tools when these tools are customized to fit their personal needs and preferences. Allowing
employees to adjust the appearance and functionality of their digital resources also enhances their overall experience. The quality of
the employee experience is crucial for organizational success as it directly influences engagement and retention. Positive workplace
experiences typically lead to higher levels of engagement and commitment among employees (Zhenjing et al., 2022).

The emperical findings indicate that digital communication and collaboration have a significant negative effect on both length of service
and personnel retention confirming Hypothesis 2. While digital communication can sometimes overwhelm employees, it is important
to acknowledge that tools can promote collaboration and interaction toward a more connected work environment (Lane et al., 2024).
Employees tend to feel more included, which can counterbalance the negative effects of technostress. However, if not managed well,
overuse of these tools can lead to burnout (Yener et al., 2020), especially when work-life boundaries blur due to constant
communication (Kim & Chon, 2022; Cousins & Robey, 2015). This suggests that increased digital communication and collaboration
may contribute to reduced tenure due to factors like communication overload or job dissatisfaction caused by technostress (Califf et
al., 2020; Nastjuk et al., 2023). This underscores the necessity for managing digital communication and collaboration strategies
effectively to avoid potential negative effects. On the other hand, length of service has a significant positive effect on personnel
retention, hence confirms Hypothesis 6, emphasizing the value of long-term engagement in maintaining employee retention. Nearly a
third of employees leave new jobs within six months, with most departures occurring in the first three months, while millennials tend
to aspire to a decade-long tenure in new positions (Dimovski, 2021). This implies that employees with longer service durations are
more likely to continue their employment, highlighting that commitment deepens as time progresses. Consequently, prioritizing
initiatives that foster and acknowledge long-term tenure can play a key role in achieving high retention levels.

Analysis of demographic factors showed that age significantly affects digital engagement, with younger employees experiencing higher
levels of digital engagement compared to seasoned employees. This supports Hypothesis 4(b), highlighting the importance of
considering age differences when designing digital engagement strategies. In addition, the findings revealed that the length of service
plays a crucial role in shaping employees’ digital experience, digital communication and collaboration, and digital accessibility.
Therefore, Hypothesis 4(c) is supported, suggesting that the effectiveness of digital technologies in fostering engagement varies
depending on how long an employee has been with the organization. Employees who have been with the organization for a longer time
typically gain better access to resources for career growth. As they continue in their roles, they also experience improvements in digital
technologies that boost their efficiency and motivation. With time, employees become more adept at using these tools, making them
more effective for teamwork and communication. This ongoing digital support fosters a deeper sense of loyalty among long-serving
employees. This highlights the importance of customizing digital engagement approaches based on tenure to better meet employees'
needs and improve their overall experience (Bal et al., 2015). These findings offer a deeper understanding of how various factors
interact to influence personnel engagement and retention in a digital environment.

Conclusions

This research sheds light on the significant influence that digital technologies have on employee engagement and retention. It shows
that there is a complex relationship between the measures of personnel engagement—namely, digital employee experience, digital
communication and collaboration, and digital accessibility—and personnel retention. Interestingly, it can be highlighted that the length
of service plays a crucial role in keeping employees around. Employees who have been with the company longer are more likely to
stay, which underlines the need for strategies that encourage long-term commitment. Recognizing and rewarding long-term service can
be key to maintaining high retention rates, especially in today’s digital work environment, where it is important to keep experienced
employees for their knowledge and stability. Furthermore, it was found that factors like age and length of service greatly influence how
engaged employees are with digital technologies. Younger employees tend to be more engaged digitally, and the effectiveness of these
digital technologies varies based on how long employees has been with the company. This suggests that engagement strategies should
be tailored to different employee groups, taking into account factors like age and length of service to better meet their needs and
improve their overall digital experience. The findings provide a solid basis for future research and practical applications in developing
digital engagement strategies that consider the diverse effects these technologies can have on different groups of employees.
Understanding these connections and applying focused strategies will enable organizations to increase personnel engagement and
improve personnel retention.

In this research, the findings are in line with HRM 4.0's goal of utilizing advanced technologies to improve HR practices. The research
also points out the need to balance technological improvements with human aspects in HRM 4.0. This study highlight how digital
technologies affect personnel engagement and retention under Human Resource Management 4.0 (HRM 4.0). It shows that measures
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of personnel engagement—digital employee experience, digital communication and collaboration, and digital accessibility—play a
significant and multifaceted role in influencing personnel retention. It demonstrates that strong personnel engagement is crucial for
maintaining high retention rates, highlighting the importance of long-term employee relationships. This supports the idea that personnel
engagement is closely tied to greater organizational commitment and stability, indicating that HR practices should not just focus on
technology but also on fostering lasting employee connections. Additionally, the study reveals that the effectiveness of digital
technologies in enhancing engagement levels can vary based on factors such as age and length of service. The differences in engagement
levels among these groups suggest the need for tailored engagement strategies. This reinforces the idea that employee engagement
should be customized to fit different segments of the workforce. Recognizing these demographic factors can help create better
engagement strategies that meet diverse employee needs and improve overall digital effectiveness and satisfaction. Finally, this research
adds to the discussion on digital transformation in HRM by highlighting the identified relationships and differences, which can help
refine engagement approaches and foster a more engaged and satisfied workforce.

The results of this study offer significant insights for companies looking to improve personnel engagement and retention in the era of
digital transformation under HRM 4.0. The findings indicate that while digital communication and collaboration are crucial in today's
workplaces, they can have a negative effect on employee retention and length of service. This suggests that businesses must carefully
control the amount and frequency of digital interactions to avoid issues like communication overload and stress related to technology
use. Clear policies should be established to manage digital communication to safeguard employee well-being and maintain long-term
engagement. Moreover, the positive association between digital employee experience and retention highlights the need for
organizations to invest in high-quality digital tools that are well-suited to employees' needs. However, it also points out the drawbacks
of relying solely on digital solutions for engagement. Companies should ensure that digital tools are adaptable, easy to use, and
smoothly integrated into daily operations. Thus, HR strategies should be customized to address demographic differences with specific
approaches for different age groups and lengths of service. For instance, younger employees might thrive with more interactive digital
platforms, whereas more experienced employees may need personalized support and training to fully engage with digital tools.
Tailoring digital engagement strategies in this manner can improve overall satisfaction and retention across the workforce. Finally,
while the study endorses the use of digital technologies to boost personnel engagement, it also points out their limitations, especially
regarding long-term retention. This calls for companies to take a more balanced approach to digital transformation in HRM. Human
resource policies should not only focus on the latest technological advancements but also on building long-term relationships with
employees.
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