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ABSTRACT 

Background: Human resource management has undergone a 
fundamental transformation due to the widespread adoption of digital 
technologies, prompting organizations to align strategic digital solutions 
that enhance workforce excellence and global competitiveness. Purpose: 
This paper examines the relationships between the drivers of digital 
integration in HRM and workforce transformation and competitiveness, as 
Saudi Arabia advances its Sustainable Development Goals (SDG) agenda 
across all sectors in line with Vision 2030. The moderating effect of 
challenges among those factors is also examined. Methods: A semi-
structured survey questionnaire was used to collect research data from 
industry HR experts. Exploratory factor analysis (EFA) was conducted 
using Jamovi software to examine the factor structure of the construct, and 
confirmatory factor analysis (CFA) validated the hypothesized 
measurement model. Furthermore, the hypothesized relationships among 
study variables were tested using Jamovi software. Findings: Findings 
revealed a strong positive relationship between digital integration 
enablers and workforce transformation, which in turn showed a positive 
relationship with competitiveness. Conversely, digital integration barriers 
demonstrated a strong negative moderating effect on the independent 
variables. Originality/Value: The study’s originality lies in empirically 
modeling the enablers and inhibitors of digital HRM, offering novel 
insights for academic scholars and practitioners regarding strategic 
priorities, as well as for policymakers in identifying institutional and 
policy gaps critical for sustainable organizational advancement. 
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composite reliability; AVE, Average Variance Extracted; DHRM, Digital 
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Resource-Based View; TAM, Technology Acceptance Model; UTAUT, 
Unified Theory of Acceptance and Use of Technology; DCT, Dynamic 
Capabilities Theory; AI, Artificial Intelligence; IoT, Internet of Things; ICT, 
Information and Communication Technology; NCA, National 
Cybersecurity Authority; PDPL, Personal Data Protection Law; HRA, 
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INTRODUCTION 

Digital HRM (DHRM) refers to the incorporation of modern digital 
technologies into human resource management, substituting traditional 
manual processes with automated, data-driven, and interconnected 
systems to improve HR functions such as recruitment, development, and 
retention [1]. Workforce transformation is the strategic alignment of 
employee roles, skills, and HR practices triggered by technological 
integration within an organization to remain competitive in a rapidly 
evolving environment [2]. Competitiveness is the ability of an organization 
to utilize its internal resources, capabilities, and strategic advantages to 
maintain or enhance its market position and business performance in a 
dynamic environment [1]. Although many organizations worldwide have 
implemented technological changes, the process remains challenging in 
Saudi Arabia, a nation undergoing profound social, economic, and 
technological transformation. Under Vision 2030, and within the 
framework of Sustainable Development Goals (SDGs) 8 and 9, the nation 
places strongly emphasizes on innovation, sustainability, and workforce 
development as essential foundations for transformation [3]. In this 
context, incorporating digital technology into HRM is vital for advancing 
national competitiveness and transforming the workforce. Research 
studies have reported that organizations frequently encounter numerous 
drivers, such as digital literacy, preparedness for emerging challenges, 
and the development of a skilled workforce [4], as well as barriers related 
to cyber threats and data privacy [5] and persistent challenges involving 
regulatory constraints, cultural barriers, digital divide [6], infrastructure 
limitations, and shortage of skilled talent, and rigorous ethical standards 
[7]. To ensure the successful implementation of digital HRM and promote 
workforce transformation, sustainability, and competitiveness, it is 
imperative to understand these drivers and barriers.  

The existing literature has advanced in various aspects of digital 
technologies in HRM and their significant contributions to strengthening 
organizational performance and competitiveness. However, several 
critical gaps remain unaddressed. First, major studies have predominantly 
investigated digital HRM from the triple bottom line sustainability 
dimensions [8] in isolation, namely environmental [9], social [10–13], and 
economic sustainability [14,15] with no integrated framework for 
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sustainable workforce transformation and competitiveness. Many studies 
have reported that, while digital HRM practices are associated with agility, 
innovation, and performance, sustainability is commonly addressed 
implicitly rather than as a central outcome [16–19]. Consequently, this 
approach limits the extent to which digital HRM capabilities are utilized 
for sustained workforce transformation and competitive advantage. 
Secondly, many studies in the context of Saudi Vision 2030 are largely 
descriptive or fragmented. For instance, prior research has emphasized 
the impact of digital HRM in reinforcing national reforms, Saudization, 
and workforce participation, without proposing a theory driven empirical 
model that connects digital HRM, workforce transformation, and 
competitiveness within a holistic framework [20–23]. This subsequently 
raises questions about how digital HRM contributes to sustained 
competitiveness at the national level. Third, most studies are based on 
single frameworks, namely the Resource Based View (RBV) or technology 
adoption models. Furthermore, they lack connections to theoretical 
perspectives, including the Technology Acceptance Model (TAM/UTAUT), 
dynamic capabilities theory (DCT), and institutional theory, which are 
critical for explaining: (i) the rationale for organizations’ adoption of 
digital HRM, (ii) employee acceptance and utilization of these technologies, 
and (iii) the extent to which such capabilities are converted into 
sustainable outcomes [16,24–26]. Fourth, the existing literature has 
understudied contextual drivers and barriers to digital HRM adoption. 
Determinative factors such as national policy directives, structural 
challenges, and organizational motivations are often discussed separately, 
with partial attention to integrated empirical models explaining 
workforce transformation [18,25,27]. 

Therefore, the present study investigates the efficacy of digital 
integration in HRM for Saudi workforce transformation and its 
subsequent influence on gaining a competitive advantage. It also 
examines whether the challenges of DHRM negatively moderate the 
relationship between enabling factors and workforce transformation. 
Accordingly, the study develops the following research questions to 
address its objectives. 

(1) How do the drivers of digital integration in HRM affect workforce 
transformation? 

(2) How does workforce transformation influence competitiveness? 
(3) Do DHRM challenges negatively moderate the relationship between 

DHRM enablers and workforce transformation? 

LITERATURE REVIEW 

Theoretical Foundation 

Digital transformation has become an integral component of HRM, 
improving both administrative efficiency and strategic capability through 
the adoption of modern technologies, such as artificial intelligence, 
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analytics, and digital platforms. In the context of Saudi Arabia’s Vision 
2030, which emphasizes digitalization and human capital development, a 
multi-theoretical perspective is essential to understand how digital HRM 
contributes to sustainable workforce transformation. 

From the viewpoint of RBV theory, sustainable competitive advantage 
emerges from valuable, rare, inimitable, and well-organized resources 
[28]. In this context, digital HRM including technological infrastructure, 
analytics capabilities, and digitally skilled employees constitutes a 
strategic organizational resource that enhances competitiveness. 
Extending this perspective, DCT explains how organizations build and 
sustain advantage by sensing opportunities, seizing them, and 
reconfiguring resources in response to environmental changes [29]. In 
HRM, this is reflected into sustained digital systems that support reskilling 
employees, and redesigning HR processes in response to dynamic 
technological and organizational demands. 

At the employee level, the TAM explains employees’ adoption of digital 
HR technologies based on perceived usefulness and ease of use Davis (1989) 
[30]. According to this theory, the success of digital HRM depends on the 
level of employee acceptance and may be ineffective if employees perceive 
it as complex. Furthermore, institutional theory, explained by Greenwood 
and Meyer (2008) [31] addresses the role of external pressures in shaping 
organizational behavior. In the context of Saudi Arabia, policy directives, 
cultural change, normative expectations, and national initiatives drive 
digital HRM adoption, which was also asserted by past studies [32]. 
However, these pressures may also generate challenges because of 
insufficient organizational readiness, skills, or infrastructure [32]. 

Collectively these four theories demonstrate how Saudi Arabian 
organizations can effectively utilize digital technologies in HRM to 
strengthen sustainable workforce transformation. From the RBV 
perspective, organizations must develop unique digital HR capabilities 
with advanced HRIS platforms, data analytics competencies and HR 
professionals possessing the latest digital skills. From the DCT perspective, 
organizations must foster dynamic capabilities to sense emerging HR 
technology trends, seize innovation opportunities, and continuously 
reconfigure HR functions to maximize digital value. Further, TAM 
perspectives offer conceptual insights into investing in user centered 
design, training employees, clearly communicating the benefits of digital 
HR tools, and supporting their acceptance and effective utilization [33,34]. 
Within the framework of Saudi Vision 2030, this study critically examines 
the key drivers and barriers of DHRM initiatives and empirically analyzes 
their relationship with workforce transformation and competitiveness. 
The retrospective literature review presents different views of this 
strategic digital integration. 
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Drivers of Strategic Digital Integration in HRM 

Under the Vison 2030 initiatives, emerging technologies, such as 
artificial intelligence (AI), the Internet of Things (IoT), blockchain, and 
advanced ICT systems are redefining the Saudi economy and society by 
reducing its dependency on oil, diversifying the economic base through 
renewable resources, and focusing on sustainable development [35]. AI is 
a catalyst for innovation, enhancing decision-making and increasing 
productivity in fields such as healthcare, education, and manufacturing 
[36]. IoT applications have enhanced sustainability and efficiency in 
NEOM, agriculture, and Riyadh projects [9,37]. Al-Kahtani et al. (2022) [38]; 
and Alateeg and Alhammadi (2024) [39] stated that blockchain adoption in 
the finance sector has improved trust and transparency in e-government 
and supply chains, ensuring secure transactions. 

To explain employees’ and managers’ adoption of digital HR 
technologies, TAM and UTAUT provide a micro-level behavioral lens. Meta 
analytic evidence in digital HRM finds that UTAUT type models effectively 
consolidate prior fragmented work and predict adoption across HR 
contexts by emphasizing performance expectancy, effort expectancy, 
social influence, and facilitating conditions [40]. Broader technology 
adoption reviews argue that TAM and UTAUT remain core frameworks, 
but they often must extend with context specific factors such as trust, 
digital skills, organizational support, and culture to explain adoption in 
complex digital transformation projects [33,34]. These models can ground 
hypotheses that perceived usefulness and ease of use of HR portals, AI 
supported HR tools, and HRIS, shaped by training, digital culture, and 
management support, drive intention to use and continued use among 
Saudi employees and HR staff, which in turn enables workforce 
transformation. 

These advancements are fundamentally enabling new possibilities for 
organizations’ sustainable growth, efficiency, and workforce 
transformation. In this context, digital platforms in e-government 
applications such as Absher and Tawakkalna have enhanced efficiency 
and citizen engagement by providing faster and more reliable public 
services [41]. Alrashdi et al. (2024) [42] studied the impact of digital 
proficiency on transforming the Saudi healthcare workforce. The study 
underscored digital competence as a hallmark of the modern healthcare 
system, highlighting the use of modern technologies such as AI in 
telemedicine, electronic health record management, and the streamlining 
of daily operations for more efficient workflows. The automation of 
administrative processes has improved efficiency, allowing practitioners 
to focus on personalized care, and ultimately leading to greater patient 
satisfaction. However, the study also highlighted persistent skill gaps, 
outdated training models, resistance to change, and inequitable access to 
infrastructure as critical challenges in achieving successful digital 
proficiency. Furthermore, intensive mentorship and the promotion of 
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digital education are recommended as vital strategies to overcome such 
obstacles [43]. 

Vision 2030 has introduced a strong institutional and policy framework 
to promote technological adoption and economic diversification. Al-Ayed 
(2022) [44] and Saeed et al. (2023) [45] asserted that these technologies are 
enabling industrial advancement, smart city development, and the 
establishment of a secure governance system. Projects such as the National 
Strategy for Data and AI (NSDAI) are part of Saudi Arabia’s vision to 
become a global center for AI by 2030 [7]. Alrubaidi (2024) [41] argued that 
government led projects, such as e-governance platforms for Saudi 
citizens and residents, are essential for efficient and secure transactions, 
with improved trust, transparency, and accountability. The Abir project, a 
digital currency launched by the Central Bank of Saudi Arabia in 
cooperation with the Central Bank of the UAE, demonstrates that the 
Kingdom maintains a secured digital infrastructure and supports financial 
innovation [38]. Blockchain has improved transparency, trust, and 
efficiency in financial services logistics, and government processes. 
Furthermore, ICT has increasingly contributed to economic diversification, 
for instance, through e-government and digital inclusion.  

Many studies support digital initiatives that contribute to the efficient, 
competitive, and sustainable growth of the nation. Likewise, the operation 
of systems has been transformed by IoT to facilitate real-time data flow 
and processing, especially in smart cities such as NEOM, with the 
integration of intelligent energy systems and automated infrastructure 
[9,37]. Therefore, these enablers are categorized as technological, 
organizational, institutional, policy, sustainability, and performance 
drivers. 

Digital HRM and Sustainability 

Traditional HRM primarily focused on administrative efficiency, 
whereas DHRM, also known as e-HRM, represents a strategic technological 
innovation aligned with human-centered practices [3]. It improves 
efficiency, accuracy, transparency, and decision-making by incorporating 
advanced digital technologies such as human resource analytics (HRA) 
and automation in HR processes [46,47]. For long-term organizational 
adaptability, these practices promote sustainability in workforce 
management through socio-cultural (inclusion, well-being, and diversity), 
economic (operational efficiency), and environmental (reduction of 
ecological footprints) dimensions of workforce management [48,49]. 
Through DHRM, many repetitive HR tasks have been automated via 
documentation systems, cloud-based platforms, and virtual onboarding, 
leading to paperless processes [50]. Because AI technology is predictive in 
nature, it facilitates factual and evidence-based HR decisions, forecasts 
workforce needs, ensures justified performance appraisals, and enables 
personalized employee engagement strategies that improve retention and 
reduce turnover rates [51]. Furthermore, it enhances organizational 
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agility and adaptability by managing human capital in support of global 
sustainability [52], thereby integrating technological innovation with 
sustainable development in alignment with Vision 2030 goals [3,47]. In 
relation to RBV and DCT perspectives, studies provide a strong theoretical 
foundation suggesting the digital HRM systems and HR professionals’ 
digital skills constitute valuable, rare, inimitable, and non-substitutable 
resources that underpin competitive advantage [53–57]. DCT explains how 
Saudi organizations sense, seize, and reconfigure these digital and human 
resources to respond to rapid technological and labor market change. 
Studies show that integrating digital technologies and individual 
capabilities into organizational innovation capability is central to HRM 
digital transformation and to sustaining performance in turbulent 
contexts [58,59]. Empirical work on digital HRM and AI augmented HRM, 
demonstrates that HR analytics, AI in recruitment and retention, and 
information system ambidexterity act as dynamic capabilities that 
enhance productivity, agility and sustainable performance in emerging 
economy settings [54,56,57,59]. This directly supports hypotheses linking 
digital HRM practices in Saudi Arabia to sustainable workforce 
transformation and competitiveness. Therefore, the following hypothesis 
is proposed: 

Hypothesis (H1). Digital HRM drivers will have a significant positive 
influence on workforce transformation. 

Sustainable Workforce Transformation and Competitiveness 

DHRM primarily acts as a mediating mechanism between technology 
adoption and corporate performance, as it promotes competitiveness by 
transforming the workforce into a more flexible and capable one. It has 
effectively reshaped the workforce to meet the adaptation requirements 
of industry 4.0, through targeted upskilling and reskilling initiatives, 
closing skill gaps and enhancing the overall quality of human capital 
[60,61]. HR interventions equip employees with digital skills and digital 
literacy, demonstrating significant improvements in adaptability and 
innovation. Furthermore, Ruiz (2024) [62] noted that modern technologies 
digitize routine tasks, support data-driven decision-making, coordinate 
cross-functional activities, and enable rapid responses to dynamic market 
changes. Concurrently, DHRM has significantly shifted HR roles and digital 
culture, moving from administrative to strategic capabilities and 
motivating the workforce toward continuous learning, experimentation, 
and psychological safety [63,64]. N’Dri and Su (2024) [65] highlighted that 
organizational readiness, and external pressure moderate the conversion 
of DHRM investments into workforce transformation and, ultimately, 
competitiveness. Li (2024) [61] and Ruiz (2024) [62] further emphasized 
that a digitally adaptive culture serves as a pivotal bridge in modern digital 
strategy. Institutional theory connects these internal processes to the 
Saudi macro environment. Institutional analyses of Industry 4.0 and 
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digital supply chains show that coercive pressures from regulators and 
powerful stakeholders significantly shape firms’ digital adoption 
strategies [32]. In Saudi Arabia, Vision 2030, Saudization policies, and 
national strategies for digital government and human capital 
development operate as coercive and normative pressures that push 
organizations to adopt digital HRM, invest in local skills, and increase 
women’s participation in the workforce [20]. Digital HRM becomes not 
only a source of efficiency, but also a legitimacy enhancing response to 
national transformation agendas, where organizations that align HR 
technologies and practices with Vision 2030 expectations gain access to 
resources, partnerships, and reputational benefits [20,32]. In combination, 
DCT/RBV explain how firms transform digital and human resources into 
competitive advantage; TAM/UTAUT explain micro-level technology 
acceptance that enables HR digitalization to function in practice; and 
institutional theory explains why and how Saudi organizations come 
under pressure to digitize HR for sustainable workforce transformation. 
Therefore, it is hypothesized that:  

Hypothesis (H2). Sustainable workforce transformation has a significant 
positive effect on competitiveness. 

Challenges of Digital HRM Integration as a Negative Moderating 
Factor 

Despite substantial digital progress, Saudi Arabia is encountering 
technological and infrastructure challenges, with the digital divide as the 
primary barrier between rural and urban regions in terms of equitable 
access to digital resources [66]. Furthermore, blockchain and IoT systems 
are facing integration challenges arising from interoperability and 
scalability issues [39]. Even today, most sectors are constrained by skill 
shortages in AI, IoT and cybersecurity, further limiting the effective 
implementation of digital initiatives [67]. Moreover, cybersecurity and 
data privacy issues have become growing concerns. Most organizations 
that rely on digital systems have been exposed to cyber threats, data 
breaches, and privacy violations [68]. According to Al-Kahtani et al. (2022) 
[38], most traditional sectors face obstacles such as reluctance to change 
and organizational inertia, largely because of limited awareness of the 
long-term benefits of digital tools, which further leads to slow integration 
and underutilization of digital resources. Al-Motrif (2024) [69] and 
Alghamdi (2022) [70] also noted a shortage of digital talent and limited 
women participation in technology related jobs, worsening workforce 
imbalances and indicating a greater need for investment in digital literacy. 
Al Fryan et al. (2025) [71] explored how Virtual Reality (VR) serves as an 
emerging transformative tool for leadership development, digital 
communication, workplace adaptability, and experiential learning by 
promoting immersive technologies. 
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Tripathi and Singh (2024) [72] argued that, due to rapid technological 
change, many frameworks fail to keep pace necessitating ethically sound 
frameworks and standards for data protection. Furthermore, high 
implementation costs, infrastructure limitations, uncertainty in 
regulatory policies concerning blockchain, and data governance remain 
significant barriers [39]. Although Saudi Arabia has established the 
National Cybersecurity Authority (NCA) and enacted the Personal Data 
Protection Law (PDPL) to reinforce digital trust, consistent adaptation is 
required to address emerging risks. High implementation costs and 
unclear regulatory policies regarding data handling and digital standards 
have also restricted smooth transformation across sectors. At present, 
there is a significant gap in cybersecurity awareness among the public, 
which increases susceptibility to social engineering attacks [73]. However, 
several challenges remain unaddressed concerning usability, contextual 
relevance and the translation of virtual experience into practical 
workplace outcomes. Despite these limitations, the study emphasized that 
VR based leadership training indicates a scalable, innovative, and 
culturally adaptable approach to empowering Saudi women leaders in 
alignment with Vision 2030. Hence, digital inclusion, gender equity and 
cultural acceptance are essential for achieving successful workforce 
transformation. Despite substantial digital drivers and national initiatives 
toward Vision 2030, workforce transformation does not occur 
automatically but depends on the extent of existing barriers. The 
highlighted barriers related to organizational development, technology 
acceptance, regulatory constraints, socio-cultural factors, infrastructure 
gaps, skill shortages, and policy uncertainty can weaken the effectiveness 
of these drivers. Therefore, barriers moderate the association by either 
constraining or enhancing the effectiveness of digital drivers in 
transforming the workforce. From the above conceptual discussion, the 
following hypothesis is proposed: 

Hypothesis (H3). Digital HRM barriers negatively moderate the 
relationship between digital HRM drivers and workforce transformation. 

Although significant growth is evident in digital transformation, past 
studies have rarely examined how digital HRM opportunities and 
challenges together stimulate sustainable workforce transformation and 
competitiveness within the framework of Saudi Arabia’s Vision 2030. 
Existing research remains fragmented and lack empirical validation of 
these interrelationships. The proposed conceptual model is presented in 
Figure 1. 
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Figure 1. Proposed Conceptual Model. 

RESEARCH METHODOLOGY 

The study used a mixed-methods design combining expert consensus 
with primary data from employees across various organizations in Saudi 
Arabia. This approach provides a holistic understanding of the effects of 
digital transformation on work processes, skill gaps, and organizational 
outcomes. Accordingly, the study was conducted in two phases. First, 
content validity was assessed by evaluating experts’ ratings of the 
identified constructs and items to develop a strong measurement scale. 
Second, primary data were collected using a structured questionnaire to 
conduct empirical analyses and examine the relationships among the 
constructs. 

Construct and Measurement Item development Based on Theoretical 
Foundations 

The area of study, digital HRM as an enabler of workforce 
transformation and competitiveness is relatively underexplored. 
Moreover, the interplay among its key constructs such as drivers and 
barriers, workforce transformation, and competitiveness, has received 
limited empirical attention. Extant literature provides conceptual insights; 
however, existing measurement instruments have not been fully tailored 
to the Saudi context. 

To address this gap, the researcher identified digital HRM drivers and 
barriers, workforce transformation, and competitiveness as key 
constructs relevant to the study’s objectives. After extensive content 
analysis of the literature, key conceptual dimensions were identified to 
guide item development for each construct. These dimensions were used 
only as a theoretical basis for generating measurement items (survey 
statements), rather than being empirically tested as separate factors. For 
example, the Digital HRM Drivers construct was conceptualized through 
five dimensions: Vision 2030 alignment, strategic alignment, talent 
competitiveness, leadership commitment, and technological advancement. 
Based on these conceptual foundations, measurement items (survey 
statements) were developed to operationalize each construct [46,47,63]. 
All measurement items were compiled into a structured questionnaire and 
evaluated by experts for content validity. Following the CVI assessment, 
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only the most relevant items were retained for the final analysis. Under 
the “Drivers” construct, previous studies emphasized policy integration, 
leadership engagement, technological adaptability, and human capital 
strategies [38]. Accordingly, the final measurement items reflected these 
underlying themes, including Vision 2030 alignment and national policy, 
strategic business alignment and efficiency, competitive talent acquisition 
and retention, leadership commitment and organizational readiness, and 
technological advancement and global benchmarking. The “Barriers” 
construct captured challenges identified in prior literature, such as digital 
infrastructure limitations, organizational inertia, digital competency gaps, 
and compliance issues related to data integrity and security [74]. These 
were operationalized into five measurement items: Skill Gaps and Digital 
Literacy Deficiency, Cultural and Organizational Resistance, 
Infrastructure and Technological Constraints, Policy, Privacy, and Data 
Governance Issues, and Cost and Resource Constraints. Workforce 
transformation highlighted a shift toward a learning culture, 
organizational agility, workforce empowerment and a framework of 
digital HRM transformation [60–62]. Accordingly, this construct was 
measured using items reflecting: Skill Enhancement and Continuous 
Learning, Flexible and Hybrid Work Structures, Empowerment and 
Employee Engagement, and Redefining Roles and HR Function. Finally, 
competitiveness was conceptualized in terms of digital advancement, 
workforce adaptability, innovative capability, and global positioning 
[64,65] and is operationalized through items capturing global 
benchmarking and market positioning, innovation and agility, talent 
competitiveness and retention, organizational performance and 
productivity, and strategic global readiness. 

To establish content validity, all potential measurement items were 
compiled into a structured questionnaire and sent to ten HR professional 
experts currently involved in digital HRM implementation. The experts 
evaluated each item for relevance and appropriateness using a five-point 
Likert scale (1 = strongly disagree, 5 = strongly agree). Based on the content 
validity index (CVI), only items with acceptable values (greater than 0.78) 
were retained for the final instrument, in line with Lynn (1986) [75]. 
Subsequently, the validated items were used to develop the final survey 
questionnaire, which was also measured on a five-point Likert scale. This 
approach was theoretically grounded and methodologically robust, as 
expert judgment is widely accepted for establishing content validity in 
scale development studies. Although multiple conceptual dimensions 
informed item generation, all constructs were operationalized as 
unidimensional reflective constructs measured using multiple validated 
items. 
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Data Collection and Sampling Method 

The final structured survey questionnaire was distributed online via 
Google Forms to 600 potential HR employees at operational, tactical, and 
strategic levels across various firms and sectors in the Riyadh region. The 
study employed purposive sampling. Although participation was 
voluntary, informed consent was obtained prior to data collection, with a 
clear explanation of the research purpose. Data were collected over a two-
month period with the help of officials from the information technology 
and HR departments, resulting in 415 usable responses. The anonymity of 
respondents was maintained, and the authors declared no conflict of 
interest. The details of the constructs and measurement items are as 
follows. “Drivers” is measured with five items. An example statement is 
“My organizational HR strategies are effectively aligned with Saudi Vision 
2030 and national policy goals.” “Barriers” is measured with five items, 
and an example statement is “Limited digital literacy and a shortage of 
technical skills among employees impede the effective integration of 
digital tools in HR functions.” “Workforce transformation” is measured 
with five items, for instance “I believe sustained skill development and 
ongoing learning opportunities are necessary for adapting to workforce 
transformation.” Competitiveness is also measured with five items, such 
as, “I believe our organization’s benchmarking against global standards 
improves its market position.” 

RESULTS 

The study received 415 responses and checked the data for normality, 
multicollinearity, outliers, and missing data, and it used Jamovi software 
version 2.7.12 for data analysis. Table 1 presents the demographic 
characteristics of the participants. The majority of participants were male, 
aged 31 to 40 years, most held a master’s degree, and had 6 to 10 years of 
job experience occupying operational-level positions. Most of the 
organizations were medium-sized enterprises. 

Prior to data analysis, several preliminary screening and diagnostic 
tests were conducted to ensure the adequacy and reliability of the data. 
Data screening was performed using Jamovi software. Missing data were 
examined through descriptive statistics, and no missing data were found, 
meeting the acceptable threshold (<5%) [76]. Outliers were assessed using 
boxplots and standardized z-scores. As suggested by Rousseeuw & Hubert, 
2017 [77], no extreme values exceeding ±3.29 were identified. Skewness 
and kurtosis statistics were used to assess normality, supported by visual 
inspection of bell-shaped histograms and diagonal patterns in Q-Q plots. 
As recommended by Korkmaz et al. (2014) [78], the results indicated that 
all variables satisfied the normal distribution. 
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Table 1. Respondent’s profile. 

Demographic Categories Frequency % 

Age 

21–30 92 22.12 
31–40 159 38.22 
41–50 109 26.20 
Above 50 56 13.46 

Gender 
Male 256 61.54 
Female 160 38.46 

Education 
Bachelor 125 30.05 
Master 168 40.38 
Ph.D. 43 10.34 

Size of the Enterprise 
Small 123 29.57 
Medium 197 47.36 
Large 96 23.08 

Professional Experience 

1–3 Years 55 13.22 
3–6 Years 78 18.75 
6–10 years 167 40.14 
10 and above 116 27.88 

Decision Making Level in HR 
Operational 163 39.18 
Tactical 137 32.93 
Strategic 116 27.88 

Further, data collection from a single source may introduce potential 
bias, leading to validity concerns in the study. Therefore, common method 
bias (CMB) was first tested using Harman’s single-factor test [79] to assess 
any possible bias issues. All measurement items of the proposed model 
were grouped into four constructs and examined for the percentage of 
total variance explained. The single factor explained 26.9% of the total 
variance, which is below the recommended threshold of 50%, indicating 
no potential common method bias. Second, variance inflation factor (VIF) 
and tolerance values, commonly used measures for detecting 
multicollinearity, were examined to identify any potential collinearity 
concerns [80,81]. The results demonstrated that the VIF value (3.81) was 
below the recommended threshold of 5, while the tolerance value (0.262) 
exceeded the acceptable limit of 0.10 [82]. Therefore, the results confirm 
that multicollinearity is not a concern in the model. 

Exploratory Factor Analysis (EFA) 

The EFA was conducted using Jamovi software with principal axis 
factoring and oblimin rotation. The Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy was 0.852, and Bartlett’s test of sphericity was 
significant at p < 0.001, indicating that the data were suitable for factor 
analysis. Four factors emerged with eigenvalues greater than 1, as shown 
in the Figure 2, explaining 92.15% of the total variance. All items loaded 
above 0.50 on their respective constructs, as presented in Table 2. 
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Table 2. Factor Loadings. 

Construct Item Question 
Component 

1 2 3 4 
Drivers (DRV) DRV1 My organization’s HR strategies are effectively aligned 

with Saudi Vision 2030 and national policy goals. 
- - 0.993 

- 

DRV2 
The digital HR initiatives play a crucial role in enhancing 
organizational strategic alignment and operational 
efficiency. 

- - 0.979 
- 

DRV3 
I believe technologically enabled HR practices strengthen 
employees’ competencies and help attract and retain 
competitive talent. 

- - 0.816 
- 

DRV4 
I am confident that my organization’s leadership is 
committed to and prepared for digital workforce 
transformation. 

- - 0.966 
- 

DRV5 
I believe adopting digital technologies and benchmarking 
against global standards strengthen competitiveness. - - 0.856 - 

Barriers (BRR) 
BRR1 

Limited digital literacy and a shortage of technical skills 
among employees impede the effective integration of 
digital tools into HR functions. 

- - - 0.976 

BRR2 
I believe that reluctance to change within the 
organization inhibits the adoption of digital HRM 
systems. 

- - - 0.834 

BRR3 
I know that inadequate IT infrastructure and 
technological resources potentially restrict successful 
digital HRM implementation. 

- - - 0.906 

BRR4 It is evident that unclear policies and data privacy issues 
reduce trust in adopting digital HR solutions. - - - 0.856 

BRR5 
It is observed that high implementation costs and 
restricted financial resources limit the organization’s 
ability to pursue digital HR transformation. 

- - - 0.979 

Workforce 
Transformation  
(WFT) 

WFT1 
I believe sustained skill development and ongoing 
learning opportunities are necessary for adapting to 
workforce transformation. 

- 0.980 - 
- 

WFT2 
I believe agile and hybrid work arrangements improve 
employee productivity and work-life balance. - 0.974 - - 

WFT3 
It is evident that facilitating employees through 
participation and feedback promotes engagement during 
organizational transformation. 

- 0.968 - 
- 

WFT4 
It is understood that digital transformation requires 
reshaping traditional HR roles in line with emerging 
workforce requirements. 

- 0.954 - 
- 

WFT5 
Workforce transformation is essential to sustaining 
organizational competitiveness in a changing business 
environment. 

- 0.885 - 
- 

Competitiveness 
(COMP) COMP1 I believe our organization’s benchmarking against global 

standards improves its market position. 0.995 - - - 

COMP2 
I understand that innovation and agility enable our 
organization to respond effectively to changing business 
environments. 

0.996 - - 
- 

COMP3 
I believe that our organization’s focus on talent 
competitiveness contributes to retaining skilled 
employees. 

0.972 - - 
- 

COMP4 
I believe that adopting digital HR practices enhances our 
organization’s overall performance and productivity. 0.994 - - - 

COMP5 
I understand that developing global readiness is crucial 
for our organization’s sustainable success. 0.995 - - - 

Initial eigenvalues   6.639 5.305 4.101 2.388 
% of Variance   33.19 26.52 20.50 11.94 
Cumulative %   33.19 59.71 80.21 92.15 

Source: Primary data analysis using Jamovi software. 
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Figure 2. Screen Plot. 

Confirmatory Factor Analysis (CFA) 

The CFA was performed with Jamovi software to test the measurement 
model. As suggested by Nunnally (1978) [83], construct reliability, 
indicated by composite reliability (CR) values ranging from 0.961 to 0.996, 
exceeded the threshold of 0.70. The average variance extracted (AVE), 
which represents the proportion of variance captured by a construct 
relative to measurement error, ranged from 0.832 to 0.907, surpassing the 
0.50 cutoff suggested by Fornell and Larcker (1981) [84]; and Hair et al. 
(2020) [82], as shown in Table 3. 

Table 3. Reliability and Validity of Constructs. 

Variable/ 
Construct Item Item to total 

Correlation 
Standardized Factor 

Loadings Mean S. D Cronbach Alpha C.R AVE 

DRV 

DRV1 0.958 0.993 

4.25 0.672 0.968 0.967 0.855 
DRV2 0.963 0.979 
DRV3 0.830 0.816 
DRV4 0.930 0.966 
DRV5 0.864 0.856 

BRR 

BRR1 0.964 0.976 

4.08 0.631 0.960 0.961 0.832 
BRR2 0.809 0.834 
BRR3 0.912 0.906 
BRR4 0.797 0.856 
BRR5 0.960 0.979 

WFT 

WFT1 0.987 0.980 

4.21 0.672 0.978 0.980 0.907 
WFT2 0.976 0.974 
WFT3 0.968 0.968 
WFT4 0.889 0.954 
WFT5 0.864 0.885 

COMP 

COMP1 0.994 0.995 

3.96 0.704 0.997 0.996 0.980 
COMP2 0.994 0.996 
COMP3 0.976 0.972 
COMP4 0.990 0.994 
COMP5 0.992 0.995 

Source: Primary data analysis using Jamovi software. 

Table 4 illustrates the discriminant validity of each factor through the 
Fornell-Larcker criteria. Table 2 demonstrates that the factor loadings of 
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each item are higher than 0.70 within the range of outer loadings from 
0.816 to 0.996. The square root of the AVE for each factor is higher than the 
corresponding correlation with other factors, indicating clear 
differentiation from the other constructs. Hence, convergent and 
discriminant validities are established [84].  

Table 4. Fornel-Larcker criterion. 

Constructs DRV BRR WFT COMP 
Drivers 0.855    
Barriers 0.047 0.832   

Workforce Transformation 0.467 −0.154 0.907  
Competitiveness 0.654 −0.267 0.546 0.980 

In the Fornell–Larcker criterion table, the bold diagonal numbers represent the square root of the Average Variance 
Extracted (AVE) for each construct. 

The fit indices describe how well the model fits the observed data, 
evaluating both the measurement model and the structural model. Sarkar 
et al. (2021) [85]; Cheung et al. (2024) [86]; and Khan (2025) [87] highlighted 
the chi-square test (χ2), comparative fit index (CFI). Tucker-Lewis’s index 
(TLI), normed fit index (NFI), relative fit index (RFI), standardized root-
mean square residual (SRMR) and root mean square error of 
approximation (RMSEA) as key indicators of model fit. These standard 
indices guide researchers in addressing model fit issues and drawing 
reliable conclusions. The measurement model’s metrics are presented in 
Table 5 while structural model metrics are shown in Table 6. The 
measurement model demonstrated a good fit, χ2/df (1.875) is within the 
stipulated range, less than [88], RMSEA (0.044) is also within the limit of 
0.06 [89], and SRMR (0.052) is within the range of 0.08 [90]. Also, other 
model fit indices, CFI (0.943) and TLI (0.934), are within the recommended 
limits [91,92] and the structural model χ²/df (1.653), RMSEA (0.042), SRMR 
(0.052), CFI (0.943), TLI (0.932), NFI (0.935) and RFI (0.924) [93] are within 
the statistically recommended threshold limit referred to Table 6. 
Covariances between the error terms of selected items within the same 
construct were added based on modification indices because of conceptual 
and wording similarity, without affecting the structural paths. These 
goodness-of-fit indices indicate an excellent fit and confirm the adequacy 
criteria for further testing the research hypotheses through a structural 
model. 

Table 5. Goodness of fit indexes for measurement model. 

Goodness of Fit Index Values Obtained Cut-off for good fit Ref. 
χ2/df 1.875 <5 [88] 
Comparative fit index (CFI) 0.943 >0.90 [91] 
Tucker-Lewis Index (TLI) 0.934 >0.90 [92] 
Standardized Root Mean Square Residual (SRMR) 0.052 <0.08 [90] 
Root means square error of approximation (RMSEA) 0.044 <0.06 [89] 

Source: Primary data analysis using Jamovi software. 
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Table 6. Fit Indexes for the structural model. 

Goodness of Fit Index Values Obtained Cut-off for good fit Ref. 
χ2/df 1.653 <5 [88] 
Comparative fit index (CFI) 0.943 >0.90 [91] 
Tucker-Lewis Index (TLI) 0.932 >0.90 [92] 
Normed fit index (NFI) 0.935 ≥0.90 [92] 
Relative Fit Index (RFI) 0.924 ≥0.90 [93] 
Standardized Root Mean Square Residual (SRMR) 0.052 ≤0.08 [90] 
Root means square error of approximation (RMSEA) 0.042 ≤0.06 [89] 

Source: Primary data analysis using Jamovi software. 

The path coefficients determined the significance of the hypotheses (CR 
= critical ratio, β = standardized coefficient, and p-value) as shown in Table 
7. A moderately strong and significantly positive relationship exists 
between DRV and WFT (β = 0.502; CR = 5.976; p < 0.001) and an even 
stronger and highly significant positive relationship exists between WFT 
and COMP (β = 0.631; CR = 9.859; p < 0.001), supporting hypotheses H1 and 
H2. Further, Table 8 presents a significant negative moderating effect of 
BRR between DRV and WFT (β = −0.216; CR = −2.918; p < 0.014). Figure 3, 
presents the simple slopes plot of the interaction, showing a strong positive 
influence of DRV on WFT at low levels of BRR and vice versa, thereby 
supporting hypothesis H3. 

Table 7. Structural relationships and hypotheses testing. 

Hypotheses Path β S.E. CR (t) P-value Decision 
H1 DRV  WFT 0.502 0.084 5.976 0.001 Supported 

H2 WFT  COMP 0.631 0.064 9.859 0.001 Supported 

Source: Primary data analysis using Jamovi software. 

 

Figure 3. Simple slopes plot of the significant interaction between drivers and workforce transformation in 
relation to barriers. 
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Table 8. Moderation Effect. 

Hypotheses Paths β SE CR (t) P-value Interpretation 
H3 DRV*BRR  WFT −0.216 0.074 −2.918 0.014 Significant negative 

moderation 
Source: Primary data analysis using Jamovi software. 

DISCUSSION 

The study strengthens the existing literature on Saudi workforce 
transformation and employee competitiveness by providing empirical 
evidence on the role of digital HRM. The findings indicate that the drivers 
of digital integration in HRM promote human capital advancement and 
competitive readiness. This finding is explained by RBV theory, which 
postulates that digital HRM systems and employee digital competencies 
are strategic and inimitable resources that support competitive advantage. 
Furthermore, from a DCT perspective, firms utilize these digital resources 
by continuously restructuring workforce skills and aligning them with 
emerging technological requirements. 

Workforce transformation stems from various opportunities, including 
strategic alignment with Vision 2030, national strategic goals, improved 
operational performance, and the adoption of digital HR practices. These 
findings reflect institutional theory, in which Vision 2030 and associated 
national initiatives act as regulatory and normative pressures that 
encourage organizations to adopt digital HRM practices not only to 
improve operational efficiency but also to secure legitimacy within the 
national transformation program. However, despite these opportunities, 
prevailing challenges in digital integration have a negative association 
with workforce development and competitive advantage. From a DCT 
viewpoint, such constraints hinder organizations’ ability to reconfigure 
resources strategically, thereby slowing the transformation process. These 
findings are consistent with previous studies, which emphasize that 
despite the nation’s visionary mega projects, such as Red Sea Global and 
NEOM, barriers to technologically skilled and future-ready human capital 
remain unchanged. They also correspond to the findings of [43], which 
argued that despite professional initiatives, the nationalization of the 
labour market, and the early adoption of digital solutions, the workforce 
still struggles to demonstrate a consistent level of digital capabilities, and 
relies heavily on foreign expertise in specialized areas. This shows a gap 
in resource availability and capability deployment as explained by RBV 
and dynamic capability theories, suggesting that resources alone are 
insufficient unless they are effectively integrated and reconfigured within 
organizational processes. 

  



 
Journal of Sustainability Research 19 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

Nevertheless, this study reports that continuous skill development and 
learning processes engage employees in organizational transformation, 
which is supported by TAM/UTAUT, which posits that employees’ 
acceptance and use of digital HR technologies are stimulated by ease of 
use, perceived usefulness, training and management support thereby 
reinforcing workforce transformation. Digitally transforming traditional 
HR operations addresses evolving workforce requirements and 
strategically enhances competitive capabilities. From the DCT perspective, 
it is essential to operationalize digital HRM to ensure alignment with the 
technological ambitions of Vision 2030. 

The negative moderating effect of barriers between digital integration, 
human capital advancement, and competitive readiness is also consistent 
with previous studies [66,68,69], particularly in the context of reliance on 
foreign workforce expertise [42]. This finding strengthens the DCT 
argument that structural and institutional constraints weaken the 
effective deployment of resources, thereby limiting competitive outcomes. 
Moreover, these challenges can also be interpreted through institutional 
theory, in which inconsistency between statutory requirements and 
organizational capabilities creates a lack of coherence in the 
transformation process. 

The core values highlighted in this study align closely with SDG 8, 
promoting sustained, inclusive, and productive economic growth through 
workforce development. Enhanced digital skills, competencies, and 
adaptability contribute to decent employment opportunities and 
improved workforce preparedness. From the RBV perspective, these 
competencies represent strategic assets that support long-term 
competitiveness, while DCT explains how organizations continuously 
upgrade these competencies in response to global market changes. 

IMPLICATIONS 

This study provides valuable implications for academic researchers 
and organizations. From a strategic perspective, it practically illustrates 
how organizations can systematically develop future-ready employees, 
improve innovative capacity, reinforce innovation, and enhance strategic 
adaptability, which are imperative for policymakers and business leaders 
seeking to reduce dependency on external expertise, promote Saudization, 
and foster a culture of continuous learning and talent competitiveness. 
Beyond these practical implications, it theoretically contributes to national 
economic priorities that promote long-term productivity, competitiveness, 
and inclusive growth, directly supporting Vision 2030 and SDG 8 goals. 
Furthermore, the study offers strategic insights for other emerging 
economies seeking to integrate HRM practices with technological 
innovation, thereby improving its contextual relevance and global 
applicability. 
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LIMITATIONS 

This study highlights several limitations. First, the study adopted 
purposive sampling from organizations located in the Riyadh region of 
Saudi Arabia, which introduces regional bias and limits the 
generalizability of the findings to organizations in other regions within the 
Kingdom. Future studies may consider adopting a probability sampling 
technique across multiple regions, which can provide more generalizable 
results. Second, the data were collected at a single point in time using a 
cross-sectional design, which limits causal inference. Therefore, 
longitudinal studies are suggested to better understand the dynamic 
nature of digital HRM adoption and workforce transformation over time. 
Finally, as this study emphasized digital HRM transformation specifically 
from an organizational perspective, future researchers may investigate 
institutional and contextual factors to further strengthen insights into 
workforce transformation processes. 

CONCLUSIONS 

The study provides strong empirical evidence on the essential role of 
digital HRM in enabling workforce transformation and enhancing 
competitiveness within organizations in Saudi Arabia. The study extends 
digital HRM research by explicitly situating workforce transformation 
within a sustainability and competitive advantage framework. This study 
complements previous studies, which have treated sustainability 
implicitly or focused mainly on operational efficiency outcomes. To ensure 
methodological consistency and contextual relevance, the study used a 
mixed-methods approach by integrating expert validation with an online 
survey instrument. In light of the emerging nature of digital HRM, the 
study aligns with Saudi Vision 2030 and highlights a critical gap in the 
literature concerning the drivers, barriers, workforce transformation, and 
competitiveness from a sustainability perspective. The findings confirm 
that digital HRM drivers are strategically aligned with Vision 2030 and 
technological advancement, significantly contributing to workforce 
transformation, which subsequently enhances employee competitiveness. 
This highlights the reinforcing role of human capital development in 
achieving sustainable competitive outcomes, reflecting both social and 
human capital sustainability dimensions. Furthermore, the study 
identified skill gaps, infrastructural limitations, organizational resistance, 
and heavy reliance on foreign labor as persistent barriers to digital 
integration, reinforcing the negative moderation effect. These challenges 
underscore potential risks to sustainable workforce development and 
highlight a strong need for systematic and inclusive digital HRM strategies 
that support sustainability objectives over time. 
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In conclusion, the study bridges the gap between Saudi Arabia’s 
ambitious technological transformation agenda and the practical realities 
of workforce readiness. It demonstrates that utilizing digital technologies 
in HRM, such as AI-enabled HR functions, continuous learning platforms, 
and data-driven decision-making, can accelerate skill development, 
enhance workforce capabilities, and strengthen adaptability. This 
research contributes both theoretically and practically, establishing an 
analytical link between digital HRM, workforce transformation, and 
competitiveness within a sustainability framework. It provides strategic 
guidance for organizations and policymakers to prepare a future-ready, 
human-centered, and nationally empowered workforce aligned with 
Vision 2030 and supporting the broader goals of sustainable economic 
growth under SDG 8. 

DATA AVAILABILITY 

Data will be provided by the author upon reasonable request. 

CONFLICTS OF INTEREST 

The author declares no conflicts of interest 

FUNDING 

The authors extend their appreciation to Prince Sattam Bin Abdulaziz 
University for funding this research work through the project number 
(PSAU/2025/02/37020). 

REFERENCES 

1. Kumar C. Digital transformation in human resource management: challenges 
and opportunities in IT-enabled organizations. ResNext Int Multidiscip J. 
2025;1(2):27-39. doi: 10.64127/rnimj.2025v1i2004 

2. Mukhtar S, Shodoqin M, Ratnawati I. Human resource development in the 
digital era: a transformation and competence adaptation. J Ilm Manaj 
Kesatuan. 2026;14(1):805-16. doi: 10.37641/jimkes.v14i1.4767 

3. Marler JH, Parry E. Human resource management, strategic involvement and 
e-HRM technology. Int J Hum Resour Manag. 2016;27:2233-53. doi: 
10.1080/09585192.2015.1091980 

4. Al-Ayed S. Effect of digital opportunity recognition on students’ digital 
entrepreneurial intentions and behavior. Probl Perspect Manag. 
2024;22(1):673-86. doi: 10.21511/ppm.22(1).2024.53 

5. Masoud R, Basahel S. The effects of digital transformation on firm 
performance: the role of customer experience and IT innovation. Digital. 
2023;3(2):109-26. doi: 10.3390/digital3020008 

6. Al-Ayed S, Al-Tit A. The impact of digitized customer behaviors on 
performance: the mediating and the moderating role of digitized CRM. Int J 
Data Netw Sci. 2024;8(1):189-94. doi: 10.5267/j.ijdns.2023.10.005 



 
Journal of Sustainability Research 22 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

7. Al-Ayed SI, Al-Tit AA, Alashjaee A. The effect of digital transformation on 
organizational performance by a mediating role of digital innovation. Migr 
Lett. 2023;20(7):380-94. doi: 10.59670/ml.v20i7.4313 

8. Heim I, Vigneau AC, Kalyuzhnova Y. Environmental and socio-economic 
policies in oil and gas regions: triple bottom line approach. Reg Stud. 
2023;57:181-95. doi: 10.1080/00343404.2022.2056589 

9. Omar A, almaghthawi A. Towards an integrated model of data governance 
and integration for the implementation of digital transformation processes in 
the Saudi universities. Int J Adv Comput Sci Appl. 2020;11(8). doi: 
10.14569/IJACSA.2020.0110873 

10. Al-Ayed SI. Drivers of e-business adoption in SMEs in Saudi Arabia. Migr Lett. 
2024;21(3):30-42. 

11. Alreshoodi SA, Rehman AU, Alshammari SA, Khan TN, Moid S. Women 
entrepreneurs in Saudi Arabia: a portrait of progress in the context of their 
drivers and inhibitors. J Enterp Cult. 2022;30:375-400. doi: 
10.1142/S0218495822500121 

12. Alferaih A. Starting a new business? Assessing university students’ intentions 
towards digital entrepreneurship in Saudi Arabia. Int J Inf Manag Data 
Insights. 2022;2:100087. doi: 10.1016/j.jjimei.2022.100087 

13. Abdulghaffar NA, Akkad GS. Internal and external barriers to 
entrepreneurship in Saudi Arabia. Dig Middle East Stud. 2021;30:116-34. doi: 
10.1111/dome.12231 

14. Abdelwahed NAA, Al Doghan MA, Saraih UN, Soomro BA. Green 
entrepreneurship in Saudi Arabia: shaping the landscape of the greener 
economy. J Small Bus Enterp Dev. 2023;30:1352-76. doi: 10.1108/JSBED-05-
2023-0239 

15. Hakami S. The role of social entrepreneurship in community development: a 
case study of social entrepreneurship in Saudi Arabia. Psychol Educ J. 
2021;58:154-61. doi: 10.17762/pae.v58i2.1065 

16. Jain D, Sharma H. Snapshot of digital transformation from the perspective of 
human resource management: a bibliometric approach. Bus Process Manag J. 
2024;30:726-53. doi: 10.1108/BPMJ-06-2023-0458 

17. Setiawan S, Rusilowati U, Jaya A, Hetilaniar, Wang R. Transforming human 
resource practices in the digital age: a study on workforce resilience and 
innovation. J Comput Sci Technol Appl. 2025;2:84-92. doi: 
10.33050/corisinta.v2i1.80 

18. Shahiduzzaman M. Digital maturity in transforming human resource 
management in the post-COVID era: a thematic analysis. Adm Sci. 2025;15:51. 
doi: 10.3390/admsci15020051 

19. Khairi SMM, Shuib N, Salleh SM, Maskun R, Bakar NASA. Linking digital 
transformation and sustainable HRM: a conceptual framework on the 
mediating role of digital competencies. Int J Res Innov Soc Sci. 2025;9:5885-
901. doi: 10.47772/IJRISS.2025.910000484 

  



 
Journal of Sustainability Research 23 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

20. Alyamani KAZ. Transforming Saudi Arabia’s workforce: HR management 
strategies in action. Int J Innov Res Sci Stud. 2025;8:465-76. doi: 
10.53894/ijirss.v8i2.5198 

21. Alsalman AI. The impact of technological advancements on HR practices in 
Saudi Arabian organizations. J Ecohumanism. 2025;4(1):823. doi: 
10.62754/joe.v4i1.5880 

22. Shibeika AM, Nhla AA, AlShaygy RSM, Algeilani EM. The impact of digital 
transformation in human resource management on employee satisfaction in 
Saudi private sector. Lex Localis. 2025;23:103-32. doi: 10.52152/801761 

23. Alabdali MA, Khan SA, Yaqub MZ, Alshahrani MA. Harnessing the power of 
algorithmic human resource management and human resource strategic 
decision-making for achieving organizational success: an empirical analysis. 
Sustainability. 2024;16(11):4854. doi: 10.3390/su16114854 

24. Poulose S, Bhattacharjee B, Chakravorty A. Determinants and drivers of 
change for digital transformation and digitalization in human resource 
management: a systematic literature review and conceptual framework 
building. Manag Rev Q. 2025;75:1911-36. doi: 10.1007/s11301-024-00423-2 

25. Gajowiak M, Włodarkiewicz-Klimek H. A bibliometric analysis of the theory 
of digitalization of human resource management processes. Sci Pap Silesian 
Univ Technol Organ Manag Ser. 2025;2025:183-200. doi: 10.29119/1641-
3466.2025.218.9 

26. Priyashantha KG. Disruptive technologies for human resource management: 
a conceptual framework development and research agenda. J Work-Appl 
Manag. 2023;15:21-36. doi: 10.1108/JWAM-10-2022-0069 

27. Shiferaw RM, Birbirsa ZA. Digital technology and human resource practices: 
a systematic literature review. Heliyon. 2025;11:e41946. doi: 
10.1016/j.heliyon.2025.e41946 

28. Barney J, Wright M, Ketchen DJ. The resource-based view of the firm: ten 
years after 1991. J Manage. 2001;27:625-41. doi: 10.1177/014920630102700601 

29. Teece DJ, Pisano G, Shuen A. Dynamic capabilities and strategic management. 
Strateg Manag J. 1997;18:509-33. 

30. Davis FD, Bagozzi RP, Warshaw PR. User acceptance of computer technology: 
a comparison of two theoretical models. Manage Sci. 1989;35:982-1003. doi: 
10.1287/mnsc.35.8.982 

31. Greenwood R, Meyer RE. Influencing ideas: a celebration of diMaggio and 
powell (1983). J Manage Inq. 2008;17:258-64. doi: 10.1177/1056492608326693 

32. Gupta S, Modgil S, Gunasekaran A, Bag S. Dynamic capabilities and 
institutional theories for Industry 4.0 and digital supply chain. Supply Chain 
Forum. 2020;21(3):139-57. doi: 10.1080/16258312.2020.1757369 

33. Ismail MN, Jameel SH, Abbas Al-Zeyadi BK, Saeed AM, Salman SM, Dakov S, et 
al. Investigating three digital transformation theories TAM, TTF, and UTAUT. 
Proceedings of the 2024 36th Conference of Open Innovations Association 
(FRUCT); 2024 Oct 30-Nov 1; Lappeenranta, Finland. p. 538-48. doi: 
10.23919/FRUCT64283.2024.10749924 

  



 
Journal of Sustainability Research 24 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

34. Lee AT, Ramasamy RK, Subbarao A. Understanding psychosocial barriers to 
healthcare technology adoption: a review of TAM technology acceptance 
model and unified theory of acceptance and use of technology and UTAUT 
frameworks. Healthcare. 2025;13(3):250. doi: 10.3390/healthcare13030250 

35. Almatrodi I, Skoumpopoulou D. Organizational routines and digital 
transformation: an analysis of how organizational routines impact digital 
transformation transition in a Saudi university. Systems. 2023;11(5):239. doi: 
10.3390/systems11050239 

36. Muthuswamy VV, Sudhakar B. Role of industrial digital transformation in 
improving environmental governance: a study on the non-financial sector of 
Saudi Arabia. Cuad Econ. 2023;46:207-16. doi: 10.32826/cude.v1i130.1020 

37. Johri A, Kumar S. Exploring customer awareness towards their cyber security 
in the Kingdom of Saudi Arabia: a study in the era of banking digital 
transformation. Hum Behav Emerg Technol. 2023;2023:1-10. doi: 
10.1155/2023/2103442 

38. Al-Kahtani N, Alrawiai S, Al-Zahrani BM, Abumadini RA, Aljaffary A, Hariri B, 
et al. Digital health transformation in Saudi Arabia: a cross-sectional analysis 
using Healthcare Information and Management Systems Society’s digital 
health indicators. Digit Health. 2022;8:20552076221117742. doi: 
10.1177/20552076221117742 

39. Alateeg S, Alhammadi A. The role of employee engagement towards 
innovative work behavior mediated by leadership in small businesses. Int J 
Adv Appl Sci. 2024;11:145-56. doi: 10.21833/ijaas.2024.02.016 

40. Theres C, Strohmeier S. Consolidating the theoretical foundations of digital 
human resource management acceptance and use research: a meta-analytic 
validation of UTAUT. Manag Rev Q. 2024;74:2683-715. doi: 10.1007/s11301-
023-00367-z 

41. Alrubaidi M. Evaluating the effects of digital transformation on facilities 
management projects in Saudi Arabia: overcoming challenges and seizing 
opportunities. Open J Civ Eng. 2024;14:536-69. doi: 10.4236/ojce.2024.144030 

42. Alrashdi KA, Alqahtani AA, Alghamdi AM, Asiri AM, Alqahtani AA, Alqahtani 
AS, et al. Fostering digital proficiency: transforming Saudi Arabia’s healthcare 
workforce for tomorrow’s challenges. J Int Crisis Risk Commun Res. 
2023;6(S9):353-6. doi: 10.63278/jicrcr.vi.2090 

43. Alnemer HA. Determinants of digital banking adoption in the Kingdom of 
Saudi Arabia: a technology acceptance model approach. Digit Bus. 
2022;2(2):100037. doi: 10.1016/j.digbus.2022.100037 

44. Al-Ayed S. The impact of e-commerce drivers on e-customer loyalty: evidence 
from KSA. Int J Data Netw Sci. 2022;6(1):73-80. doi: 10.5267/j.ijdns.2021.10.002 

45. Saeed S, Altamimi SA, Alkayyal NA, Alshehri E, Alabbad DA. Digital 
transformation and cybersecurity challenges for businesses resilience: issues 
and recommendations. Sensors. 2023;23(15):6666. doi: 10.3390/s23156666 

46. Bondarouk T, Brewster C. Conceptualising the future of HRM and technology 
research. Int J Hum Resour Manag. 2016;27:2652-71. doi: 
10.1080/09585192.2016.1232296 



 
Journal of Sustainability Research 25 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

47. Strohmeier S. Digital human resource management: a conceptual 
clarification. Ger J Hum Resour Manag. 2020;34:345-65. doi: 
10.1177/2397002220921131 

48. Ehnert I, Parsa S, Roper I, Wagner M, Muller-Camen M. Reporting on 
sustainability and HRM: a comparative study of sustainability reporting 
practices by the world’s largest companies. Int J Hum Resour Manag. 
2016;27:88-108. doi: 10.1080/09585192.2015.1024157 

49. Guerci M, Decramer A, Van Waeyenberg T, Aust I. Moving beyond the link 
between HRM and economic performance: a study on the individual 
reactions of HR managers and professionals to sustainable HRM. J Bus Ethics. 
2019;160:783-800. doi: 10.1007/s10551-018-3879-1 

50. Strohmeier S, Parry E. HRM in the digital age – digital changes and challenges 
of the HR profession. Empl Relat. 2014;36(4). doi: 10.1108/ER-03-2014-0032 

51. Minbaeva D. Disrupted HR? Hum Resour Manag Rev. 2021;31(4):100820. doi: 
10.1016/j.hrmr.2020.100820 

52. Margherita EG, Braccini AM. Organizational impacts on sustainability of 
Industry 4.0: a systematic literature review from empirical case studies. In: 
Digital Business Transformation. Organizing, Managing and Controlling in 
the Information Age. Heidelberg (Germany): Springer; 2020. p. 173-86. doi: 
10.1007/978-3-030-47355-6_12 

53. Kero CA, Bogale AT. A systematic review of resource-based view and dynamic 
capabilities of firms and future research avenues. Int J Sustain Dev Plan. 
2023;18:3137-54. doi: 10.18280/ijsdp.181016 

54. Alexandro R. Strategic human resource management in the digital economy 
era: an empirical study of challenges and opportunities among MSMEs and 
startups in Indonesia. Cogent Bus Manag. 2025;12(1). doi: 
10.1080/23311975.2025.2528436 

55. Hsiao MH. Resource integration and firm performance through 
organizational capabilities for digital transformation. Digit Transform Soc. 
2024. doi: 10.1108/DTS-07-2023-0050 

56. Siddique MS, Mohd Zin MdL Bin, Ismail SAb. Advancing sustainable digital 
transformations through HRIS effectiveness: examining the role of 
information quality, executives’ innovativeness, and staff IT capabilities via 
IS ambidexterity. Sustainability. 2025;17(13):5784. doi: 10.3390/su17135784 

57. Mollah MdA, Rana M, Amin M Bin, Sony MMAAM, Rahaman MdA, Fenyves V. 
Examining the role of AI-augmented HRM for sustainable performance: key 
determinants for digital culture and organizational strategy. Sustainability. 
2024;16(24):10843. doi: 10.3390/su162410843 

58. MA MAdil, Hendayana Y. Systematic analysis of determinants of SME 
performance in Indonesia: integration of RBV perspectives, dynamic 
capabilities, and social cognitive theory. Eduvest. 2025;5:13398-407. doi: 
10.59188/eduvest.v5i11.52380 

59. Bansal A, Panchal T, Jabeen F, Mangla SK, Singh G. A study of human resource 
digital transformation (HRDT): a phenomenon of innovation capability led by 
digital and individual factors. J Bus Res. 2023;157:113611. doi: 
10.1016/j.jbusres.2022.113611 



 
Journal of Sustainability Research 26 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

60. Asiedu E, Tenakwah ES. Future-proofing your workforce: upskilling and 
reskilling as HR’s top priorities. Strateg HR Rev. 2025;24(4):169-73. doi: 
10.1108/SHR-01-2025-0008 

61. Li L. Reskilling and upskilling the future-ready workforce for Industry 4.0 and 
beyond. Inf Syst Front. 2024;26:1697-712. doi: 10.1007/s10796-022-10308-y 

62. Ruiz L, Benitez J, Castillo A, Braojos J. Digital human resource strategy: 
conceptualization, theoretical development, and an empirical examination of 
its impact on firm performance. Inf Manag. 2024;61(4):103966. doi: 
10.1016/j.im.2024.103966 

63. Alqarni K, Agina MF, Khairy HA, Al-Romeedy BS, Farrag DA, Abdallah RM. The 
effect of electronic human resource management systems on sustainable 
competitive advantages: the roles of sustainable innovation and 
organizational agility. Sustainability. 2023;15(23):16382. doi: 
10.3390/su152316382 

64. Zhang J, Zhang S, Tan X, Zhao H. The impact of digitalization on organizational 
agility: evidence from the enterprise survey for innovation and 
entrepreneurship in China. Humanit Soc Sci Commun. 2025;12:917. doi: 
10.1057/s41599-025-05256-2 

65. N’Dri AB, Su Z. Successful configurations of technology–organization–
environment factors in digital transformation: evidence from exporting small 
and medium-sized enterprises in the manufacturing industry. Inf Manag. 
2024;61(7):104030. doi: 10.1016/j.im.2024.104030 

66. Muteb M, Ghosh A, Shamsy M. The impact of using technologies and digital 
transformation tools in supporting strategic decision making in the Kingdom 
of Saudi Arabia (a field study on a group of small and medium-sized 
companies in the logistics sector in the city of Riyadh). Int J Res Stud Publ. 
2024;5(56):490-522. doi: 10.52133/ijrsp.v5.56.18 

67. Alasiri N, AlKubaisy Z. Exploring the role of leadership, work environment, 
IT alignment and company performance on the digital transformation: a 
study on the private sector companies in western region, Saudi Arabia. Int J 
Prof Bus Rev. 2022;7(2):e0500. doi: 10.26668/businessreview/2022.v7i2.500 

68. Al-Ruithe M, Benkhelifa E, Hameed K. Key issues for embracing the cloud 
computing to adopt a digital transformation: a study of Saudi public sector. 
Procedia Comput Sci. 2018;130:1037-43. doi: 10.1016/j.procs.2018.04.145 

69. Al-Motrif A. Digital learning in Saudi university: evaluating digital 
transformation post Covid-19. Technol Anal Strateg Manag. 2024;36(12):4440-
54. doi: 10.1080/09537325.2023.2255292 

70. Alghamdi AA. Digital transformation within Saudi education system: 2020 
and beyond. Educ Rev USA. 2022;6(8):419-25. doi: 10.26855/er.2022.08.014 

71. Al Fryan LH, Shomo MI, Hammad R, Imam M. Leveraging virtual reality 
technology in Saudi Arabia to enhance training: a new paradigm for 
developing women leaders in the workplace. Cureus. 2025;17(4):e81769. doi: 
10.7759/cureus.81769 

  



 
Journal of Sustainability Research 27 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

72. Tripathi A, Singh A. SMEs awareness and preparation for digital 
transformation: exploring business opportunities for entrepreneurs in Saudi 
Arabia’s Ha’il region. Sustainability. 2024;16(9):3831. doi: 10.3390/su16093831 

73. Sarabdeen M, Alofaysan H. Investigating the impact of digital transformation 
on the labor market in the era of changing digital transformation dynamics 
in Saudi Arabia. Economies. 2023;11(1):12. doi: 10.3390/economies11010012 

74. Alharbi R. An appraisal of the early impact of COVID-19 on affordable housing 
finance in Saudi Arabia’s Vision 2030. Int J Build Pathol Adapt. 2024;42(4):751-
67. doi: 10.1108/IJBPA-12-2021-0169 

75. Lynn MR. Determination and quantification of content validity. Nurs Res. 
1986;35(6):382-5. doi: 10.1097/00006199-198611000-00017 

76. Dong Y, Peng CYJ. Principled missing data methods for researchers. 
Springerplus. 2013;2(1):222. doi: 10.1186/2193-1801-2-222 

77. Rousseeuw PJ, Hubert M. Anomaly detection by robust statistics. WIREs Data 
Min Knowl Discov. 2018;8(2):e1236. doi: 10.1002/widm.1236 

78. Korkmaz S, Goksuluk D, Zararsiz G. MVN: an R package for assessing 
multivariate normality. R J. 2014;6(2):151-62. doi: 10.32614/RJ-2014-031 

79. Harman HH. Modern factor analysis. Chicago (IL, US): University of Chicago 
Press; 1976. 

80. Farrar DE, Glauber RR. Multicollinearity in regression analysis: the problem 
revisited. Rev Econ Stat. 1967;49(1):92-107. doi: 10.2307/1937887 

81. Daoud JI. Multicollinearity and regression analysis. J Phys Conf Ser. 
2017;949:012009. doi: 10.1088/1742-6596/949/1/012009 

82. Hair JF, Howard MC, Nitzl C. Assessing measurement model quality in PLS-
SEM using confirmatory composite analysis. J Bus Res. 2020;109:101-10. doi: 
10.1016/j.jbusres.2019.11.069 

83. Nunnally JC. An overview of psychological measurement. In: Clinical 
diagnosis of mental disorders. Boston (MA, US): Springer US; 1978. p. 97-146. 
doi: 10.1007/978-1-4684-2490-4_4 

84. Fornell C, Larcker DF. Evaluating structural equation models with 
unobservable variables and measurement error. J Mark Res. 1981;18(1):39-50. 
doi: 10.1177/002224378101800104 

85. Sarkar A, Azim JA, Asif A Al, Qian L, Peau AK. Structural equation modeling 
for indicators of sustainable agriculture: prospective of a developing 
country’s agriculture. Land Use Policy. 2021;109:105638. doi: 
10.1016/j.landusepol.2021.105638 

86. Cheung GW, Cooper-Thomas HD, Lau RS, Wang LC. Reporting reliability, 
convergent and discriminant validity with structural equation modeling: a 
review and best-practice recommendations. Asia Pac J Manag. 2024;41(2):745-
83. doi: 10.1007/s10490-023-09871-y 

87. Khan S. Harnessing emerging workforce competencies and talents to attain 
carbon neutrality through digitalization. J Cult Anal Soc Change. 
2025;10(2):128-44. doi: 10.64753/jcasc.v10i2.1570 

88. Bentler PM. EQS 6 structural equations program manual. Encino (CA, US): 
Multivariate Software; 1989. 



 
Journal of Sustainability Research 28 of 28 

J Sustain Res. 2026;8(2):e260045. https://doi.org/10.20900/jsr20260045  

89. Steiger JH. Understanding the limitations of global fit assessment in structural 
equation modeling. Pers Individ Differ. 2007;42(5):893-8. doi: 
10.1016/j.paid.2006.09.017 

90. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct Equ Modeling. 
1999;6(1):1-55. doi: 10.1080/10705519909540118 

91. Bentler PM. Comparative fit indexes in structural models. Psychol Bull. 
1990;107(2):238-46. doi: 10.1037/0033-2909.107.2.238 

92. Hooper D, Coughlan J, Mullen M. Structural equation modelling: guidelines 
for determining model fit. Electron J Bus Res Methods. 2008;6(1):53-60. 

93. Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of 
covariance structures. Psychol Bull. 1980;88(3):588-606. doi: 10.1037/0033-
2909.88.3.588 

 

 

How to cite this article: 
Khan S. Leveraging Digital Technologies in Human Resource Management for Sustainable Workforce 
Transformation and Competitiveness in Saudi Arabia. J Sustain Res. 2026;8(2):e260045. 
https://doi.org/10.20900/jsr20260045. 


