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Abstract

The rapid advancement of digital technologies has transformed HRM practices across
healthcare organizations, creating new opportunities to improve workforce management
through data-driven approaches. This study examined the role of predictive analytics in E-
HRM systems and its impact on talent retention and workforce planning in Saudi healthcare
organizations. Specifically, the study investigated the direct effects of predictive analytics
adoption on talent retention and workforce planning, the mediating role of data-driven HR
decision-making, and the moderating effect of organizational barriers on these relationships.
A quantitative research approach employing a cross-sectional survey design was adopted.
Data were collected from employees working in Saudi Ministry of Health (MOH) healthcare
organizations using a structured questionnaire adapted from validated measurement scales.
The collected data were analyzed using the Statistical Package for the Social Sciences
(SPSS), including descriptive statistics, reliability analysis, Pearson correlation, multiple
regression analysis, and mediation and moderation analyses using Hayes' PROCESS Macro.

The findings indicated that predictive analytics adoption had a significant positive effect
on both talent retention and workforce planning. Data-driven HR decision-making was found
to partially mediate the relationships between predictive analytics and the two workforce
outcomes, demonstrating that organizations derived greater value from predictive analytics
when analytical insights were incorporated into strategic HR decisions. Furthermore,
organizational barriers, including inadequate technological infrastructure, limited analytical
capabilities, and resistance to organizational change, significantly weakened the positive
effects of predictive analytics on talent retention and workforce planning. Overall, the
proposed research model explained a substantial proportion of the variance in workforce
outcomes, highlighting the strategic importance of predictive analytics in modern healthcare
Human Resource Management (HRM).

The study concluded that integrating predictive analytics into Electronic Human Resource
Management (E-HRM) systems can significantly enhance evidence-based decision-making,
improve employee retention, strengthen workforce planning, and support organizational
performance within Saudi healthcare organizations. The findings also emphasized the
importance of developing analytical competencies, improving data quality, strengthening
digital infrastructure, and fostering a culture of data-driven decision-making to maximize the
benefits of predictive analytics. The study contributes to the existing literature by providing
an integrated framework that combines predictive analytics, data-driven HR decision-
making, organizational barriers, talent retention, and workforce planning within the Saudi
healthcare context. It also offers practical recommendations for healthcare administrators and
policymakers seeking to support the objectives of Saudi Vision 2030 through digital
transformation and sustainable healthcare workforce development.

Keywords: Predictive Analytics, (E-HRM), Talent Retention, Workforce Planning, Data-
Driven HR Decision-Making, Organizational Barriers, Saudi Healthcare Organizations.




DSl g aaddl)
r“.ﬁ‘;)hu‘;)j“cu‘(‘“"
Ll (38 488 g5y g cclalliall AT dleniy oA caiUali addac 5 dga s S il Taes (Cpallall oy il 2aall

Of allad 5 ccnd) 138 ALty uall 5 day jadl 5 58l (e inie Lag ‘Mw@y}iugoﬂiju@“amﬁ
Alaf g alell 1adls cay KU1 4ga ol Lalld Sl alzay

QUi aadae 5 SN Galldy asiil () aes ol S8 Y Gull) S8 Y O alus agle il La 4l (e Uil
Lela) e Cilide & drgaii ol dacd sl daley agul 5l Hall oda Slad] 8 Juad 4l (IS (e U8

Aad ) Afiny s Aaalel el g 8 Saie DaapalST Ay (g0 4385 W cplighisa dasla () il 5 SRS Sy o
48021 (3a8a 5 Al ) o28 ala) 8 Cragasl CDlgust 5 UL (e 4038 La g (5 sianall

W Ao b ) gisall s Juaddll dsaad) de daaa Sl (e HSI G e el 5 el (allag aniil LS
aﬁm}‘wgwam;mj‘uassﬁc@}‘_p._m?;,:mauﬁu}‘wa_}u”em\w‘;s\_g}iu‘;;
)J\c‘s.dﬂ\M\EJP&W);}‘Z\M\)}\MJLSY\LA@)ML)LSMdh&)ﬂ\ad&s&\.\c!d;\fd\)laﬁ)m

ol 5 KAl Helia Bl e lagli lgale (585 () sa T 1 3 sually L) ) 5 Al jall o3y ol d Al

Aagill dpalell agillaadlay Lgdl i) 5 ¢l yall Bl anSaty aghiadi e cpaSaall salud) ) dysadl JSAIL 4a g LS
sl Gl ¢l ol oS Ll maead Al (alld e @3S el s Lo a3 a5 Lgbmand (A Cangd Sl
il 138 e il cuilall sl (8 Y1 Al ad S Les cdilinY) e D addgn 5 agi s | a5 Lag S U lad

OS5 o salall agalii (o il cpAll il all g cpfialill 5 daaalSY) Al ;wi‘@_g S sl L eﬁsb
csalall L) gina o) 53 5 e Hall o) agiall 5 (g Laill (p aY) eliy 8 bl % 50 By Sl agilalgnsd 5 pedlacY

S 38 ¢ pall 5 Amal) (alliy L) 4 g ) iy Le S 3 ) mg Jundll a8 305 ol L
Clantl et o (30 Al Ly denumiig dla jaas elelleds (35 jat 5 66 pmenal) o2 JI sk Jadal) (i
SIS 5 cdplall A1) 5 3ailiaall 5 aealls e 1 slan ol ) a5 SlBaal ISl sl LS Jlasy) 13s 3dad s

Gl Alal 50 8 S i agapail

ALl o ) (8 il ye ol B pilaa 3 sean ¢ S 5 Qi cagul (e IS ()l jall 5 SN A caliall i g
Aand ) Gan L8 g5 o sal) ) Sy (o 5 a8l Jaad) 138 sy (15 co 1 3ad) i msen) (5 3am o (Mo dl) (Ll
Agle Halall g Glly g 45) (A8 jrall 5 all)




TABLE OF CONTENTS
Abstract

CHAPTER ONE: INTRODUCTION

1.1 Introduction
1.2 Problem Statement
1.3 Significance of the Study
1.4 Research Objectives
1.4.1 General Objective
1.4.2 Specific Objectives
1.5 Research Questions
1.6 Research Hypotheses
1.6.1 Direct Effect Hypotheses
1.6.2 Mediation Hypotheses
1.6.3 Moderation Hypotheses
1.7 Theoretical Framework

CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

2.2 Digital Transformation in Healthcare
2.3 Electronic Human Resource Management (E-HRM)
2.4 Predictive Analytics

2.5 Talent Retention

2.6 Workforce Planning

2.7 Data-Driven HR Decision-Making
2.8 Organizational Barriers

2.9 Previous Studies

2.10 Research Gap

2.11 Chapter Summary

CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction

3.2 Methodology and Research Design
3.3 Population of the Study

3.9 Study Limitations

CHAPTER FOUR: RESULTS AND RECOMMENDATIONS

4.1 Result and Recommendation..
4.2 Demographic Characteristics
4.3 Reliability Analysis
4.4 Descriptive Statistics
4.5 Correlation Analysis
4.6 Regression Analysis

4.6.1 Direct Effect (H1-H2)




4.6.2 Mediation Analysis (H3—-H4)
4.6.3 Moderation Analysis (H5-H6)
4.7 Summary of Hypotheses Testing
4.8 Recommendations
CHAPTER FIVE: DISCUSSION
5.1 Discussion

CHAPTER SIX: CONCLUSION

6.1 Conclusion

References

Appendices

Appendix A: Ethical Approval
Appendix B: Research Questionnaire




LIST OF TABLES

Table No. Table Title

Table 4.1 Demographic Characteristics (N = 200) 28
Table 4.2 Reliability Analysis of the Study Variables 28
Table 4.3 Descriptive Statistics of the Study Variables 28
Table 4.4 Pearson Correlation Matrix among the Study Variables 29
Table 4.5 Summary of Hypotheses Testing 31
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Term
Predictive Analytics

Electronic Human
Resource Management
(E-HRM)

Human Resource
Management (HRM)

Talent Retention

Workforce Planning

Data-Driven HR
Decision-Making

Organizational Barriers

Digital Transformation

Human Resource
Information System
(HRIS)

Human Resource
Analytics

Evidence-Based Human
Resource Management

Workforce Analytics

Workforce Forecasting

Strategic Human
Resource Management
(SHRM)

Definition

The application of statistical techniques, machine learning, and
historical data to predict future events and support proactive
organizational decision-making.

The use of digital technologies and information systems to
automate and enhance strategic human resource management
functions.

The strategic management of an organization's workforce
through recruitment, development, performance management,
and employee retention.

An organization's ability to attract, develop, and retain skilled
employees while minimizing voluntary turnover.

The systematic process of forecasting workforce requirements
and ensuring that the organization has the appropriate number
of employees with the required skills at the right time.

The process of making human resource decisions based on data
analysis, empirical evidence, and analytical insights rather than
intuition.

Internal organizational factors that hinder the successful
implementation of predictive analytics, including inadequate
infrastructure, poor data quality, limited analytical capabilities,
and resistance to change.

The integration of digital technologies into organizational

processes to improve efficiency, innovation, and overall
organizational performance.

A computerized system designed to collect, store, manage, and
analyze employee and human resource information.

The systematic analysis of workforce data to improve human
resource policies, practices, and strategic decision-making.

An HR management approach that relies on research findings,
organizational data, and analytical evidence to support decision-
making.

The application of analytical methods to workforce data to
generate insights that improve organizational and HR
performance.

The process of estimating future workforce supply and demand
to support staffing and resource allocation decisions.

A strategic approach that aligns human resource practices with
the long-term objectives and competitive strategy of the
organization.
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Artificial Intelligence
(AD)

Definition

The systematic identification and development of employees to
fill key leadership and critical organizational positions in the
future.

The extent to which an organization effectively and efficiently
achieves its strategic objectives.

The rate at which employees leave an organization and are
replaced over a specified period.

The collective group of healthcare professionals and support
personnel responsible for delivering healthcare services.

A branch of artificial intelligence that enables computer systems
to learn from data and improve predictions without explicit
programming.

Computer systems capable of performing tasks that normally
require human intelligence, including learning, reasoning, and
decision-making.
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Chapter One



Introduction

1.1 Introduction

The rapid advancement of digital technologies has fundamentally transformed the management of
healthcare organizations worldwide. Healthcare systems are increasingly adopting digital solutions
to improve operational efficiency, optimize resource utilization, and enhance the quality of healthcare
services. Among these technological developments, E-HRM has emerged as a strategic innovation
that enables healthcare organizations to automate human resource functions, improve workforce
management, and support evidence-based decision-making (Bondarouk & Ruél, 2009; Strohmeier,
2007).

In recent years, HRM has evolved from a primarily administrative function to a strategic
organizational partner responsible for attracting, developing, and retaining talented employees. This
transformation has been accelerated by digital technologies that enable healthcare organizations to
collect, store, analyze, and utilize workforce data more effectively than ever before (Marler &
Boudreau, 2017). Rather than relying solely on traditional human resource practices, modern
organizations increasingly employ advanced analytical techniques to guide recruitment, workforce
planning, employee development, succession planning, and retention strategies.

Healthcare organizations represent one of the most knowledge-intensive sectors, where the
availability of qualified healthcare professionals directly influences patient safety, service quality,
and organizational performance. Consequently, effective workforce management has become a
strategic priority for healthcare administrators worldwide. Human resources (HR) account for the
largest proportion of healthcare expenditure, making efficient workforce planning and employee
retention essential components of sustainable healthcare delivery (World Health Organization
[WHO], 2023).

The Kingdom of Saudi Arabia has undergone substantial healthcare transformation under the
framework of Saudi Vision 2030, which seeks to improve healthcare accessibility, efficiency,
quality, and sustainability through extensive digital transformation initiatives (Kingdom of Saudi
Arabia, 2016). Digital health programs introduced by the MOH have included electronic medical
records, telemedicine, artificial intelligence (AI) applications, electronic health services, and
integrated digital management systems. Parallel to these developments, E-HRM systems have been
increasingly implemented to modernize workforce administration and facilitate data-driven
management of healthcare personnel (Al-Hanawi et al., 2019).

E-HRM to the integration of information and communication technologies into human resource
processes to automate administrative activities while simultaneously supporting strategic HR
decision-making. Modern E-HRM systems extend beyond payroll processing and employee records
by incorporating recruitment management, performance appraisal, competency assessment,
workforce scheduling, learning management, succession planning, and employee engagement
platforms (Bondarouk & Brewster, 2016). These integrated systems generate large volumes of
workforce data that can serve as valuable organizational assets when appropriately analyzed.

The increasing availability of workforce data has created opportunities for organizations to move
beyond descriptive reporting toward predictive and prescriptive analytics. Predictive analytics utilizes
statistical techniques, machine learning algorithms, Al , and historical organizational data to forecast
future events and support proactive decision-making (Shmueli & Koppius, 2011). Within HRM,
predictive analytics enables organizations to estimate employee turnover risk, forecast staffing
requirements, identify high-performing employees, anticipate future skill shortages, and optimize
workforce allocation (Levenson, 2018).




Unlike traditional HR reporting, which focuses primarily on describing historical workforce
patterns, predictive analytics identifies relationships among multiple organizational variables to
estimate future workforce outcomes. These analytical capabilities allow HR managers to intervene
proactively before organizational problems emerge. For example, predictive models can identify
employees at high risk of resignation based on demographic characteristics, performance indicators,
absenteeism patterns, engagement scores, workload measures, and career progression histories
(Marler & Boudreau, 2017).

Talent retention has become one of the most pressing challenges facing healthcare organizations
globally. The shortage of healthcare professionals, combined with increasing patient demand,
workforce aging, occupational stress, and global competition for skilled employees, has intensified
concerns regarding employee turnover. High turnover among physicians, nurses, and allied health
professionals disrupts healthcare delivery, increases recruitment and training costs, reduces
organizational knowledge, and negatively affects patient outcomes (Hayes et al., 2012).

Healthcare organizations increasingly recognize that employee turnover rarely occurs randomly.
Rather, turnover is often preceded by measurable behavioral and organizational indicators such as
declining engagement, reduced performance, increased absenteeism, limited career development
opportunities, workload imbalance, or decreased organizational commitment. Predictive HR
analytics enables organizations to detect these warning signs early and implement targeted
interventions before valuable employees decide to leave (Hausknecht & Trevor, 2011).

Workforce planning represents another critical strategic function that can benefit substantially from
predictive analytics. Effective workforce planning ensures that healthcare organizations maintain
appropriate staffing levels with the necessary competencies to meet current and future healthcare
demands. Traditional workforce planning approaches often rely on historical staffing ratios and
managerial judgment. In contrast, predictive workforce planning incorporates dynamic organizational

data, demographic trends, healthcare utilization patterns, retirement projections, and workforce
mobility to forecast future staffing requirements more accurately (Becker & Huselid, 2006;
Minbaeva, 2018).

The integration of predictive analytics into E-HRM Management has therefore created significant
opportunities for healthcare organizations to improve strategic workforce management. By
combining digital HR infrastructure with advanced analytical capabilities, organizations can
transform large datasets into actionable knowledge that supports evidence-based HR decision-
making. This transition aligns with the broader movement toward evidence-based management,
where organizational decisions are informed by empirical data rather than intuition or experience
alone (Rousseau, 2006).

Despite these potential advantages, the implementation of predictive HR analytics remains
relatively limited in many healthcare organizations. Existing E-HRM systems are frequently utilized
primarily for administrative purposes, including attendance monitoring, payroll processing, employee
records, and performance documentation. Advanced analytical functions capable of predicting
workforce outcomes remain underutilized, particularly within public healthcare institutions (Angrave
et al., 2016). Several barriers contribute to this limitation, including insufficient analytical expertise,
fragmented HR databases, concerns regarding employee privacy, organizational resistance to
technological change, limited leadership support, and inadequate integration between HR information
systems and organizational decision-making processes (Minbaeva, 2018).

Within Saudi Arabia, substantial investments have been made in healthcare digitalization; however,
empirical research examining predictive analytics within E-HRM remains scarce. Most previous
studies have focused on digital transformation, health information systems, or E-HRM
implementation rather than investigating how predictive analytics contributes to talent retention and
workforce planning in healthcare organizations (Al-Hanawi et al., 2019). Consequently, healthcare
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leaders have limited evidence regarding the effectiveness of predictive HR analytics in improving
workforce outcomes within the Saudi healthcare context.

Furthermore, Saudi Arabia's healthcare sector is experiencing considerable workforce challenges
associated with healthcare expansion, localization initiatives, changing demographic patterns, and
increasing demand for highly specialized healthcare professionals. These developments necessitate
more sophisticated workforce management approaches capable of anticipating staffing needs and
supporting long-term organizational sustainability. Predictive analytics has the potential to address
these challenges by enabling healthcare organizations to anticipate workforce trends rather than
merely responding to them after they occur.

This study therefore seeks to examine the role of predictive analytics within E-HRM and its
influence on talent retention and workforce planning among Saudi healthcare organizations.
Specifically, the study investigates how predictive analytics adoption contributes to improved
employee retention, enhances workforce planning effectiveness, and supports data-driven HR
decision-making while considering the organizational barriers that may influence analytics
implementation. By addressing these relationships, the study contributes to the growing literature on
HR analytics and provides practical guidance for healthcare administrators seeking to leverage
predictive technologies to strengthen workforce management.

Ultimately, the findings are expected to contribute to both theory and practice by expanding
current knowledge regarding predictive HR analytics in healthcare while supporting Saudi Arabia's
national vision for digital transformation and sustainable healthcare workforce development. As
healthcare organizations increasingly rely on data-driven management, understanding the strategic
value of predictive analytics within E-HRM systems becomes essential for achieving organizational
excellence, workforce stability, and high-quality patient care.

2.1 Problem Statement

Healthcare is experiencing a digital transformation that has completely changed the way
organizations deal with their HR. E-HRM systems have become more and more prevalent in
healthcare organizations, enabling them to automate administrative processes, manage
workforce data, and work more efficiently (Bondarouk & Brewster, 2016). This digital
transformation has been intensified by Saudi Vision 2030 according to the country’s
perspective on healthcare modernization, digital innovation, and the recruitment of a
sustainable and highly skilled healthcare workforce (Kingdom of Saudi Arabia, 2016).
Healthcare organizations have thus made significant investments in digital HR systems to
enhance workforce management and organizational performance.

Despite this progress, E-HRM systems are still in the works in many healthcare
organizations. Most organizations still rely on them for administrative purposes (payrolling,
attendance monitoring, employee records management, performance management), and the
vast amount of data generated by these systems is not used for strategic decision-making
(Marler & Boudreau, 2017). As a result, healthcare organizations will continue to rely on
managerial experience and reactive decision-making instead of predictive analytics to
anticipate workforce problems in order to adapt and manage human resources in the future.
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Healthcare organizations face one of the most pressing workforce challenges: to retain
skilled healthcare personnel. Increasing employee turnover among physicians, nurses, allied
health professionals, and administrative staff is a major issue in the world and has a negative
effect on organizational performance, patient care, healthcare quality, and operational costs
(Hayes et al., 2012). Healthcare professionals are turnover-related as well as high employee
training expenses, lost institutional knowledge, low employee morale, and disruption of
healthcare service delivery. Such challenges are further aggravated in Saudi Arabia because
of the increasing healthcare sector and the need for specialized healthcare professionals, the
localization of healthcare staff, and ongoing reform of the healthcare system in Saudi Arabia
(Al-Hanawi et al., 2019).

At the same time, healthcare organizations are facing increasing pressure to improve
workforce planning in order to ensure that they can easily recruit and train qualified staff to
meet current and future healthcare requirements. So workforce planning is based on accurate
staffing needs forecasts, future competency gaps identified, workforce allocation
optimization, and succession planning. But traditional workforce planning approaches are
based on historical staffing trends and managerial judgment and are not based on more
sophisticated methods to predict future workforce needs (Levenson, 2018). Therefore,
healthcare organizations may face staffing shortages and resource allocation problems,
increased workload, and decreased organizational effectiveness.

Predictive analytics is one of the most promising technologies for solving these workforce
challenges. Data analytics using statistical models, artificial intelligence, and machine
learning algorithms that are applied to historical and real-time workforce data allows
organizations to forecast employee turnover, identify employees at risk of leaving, predict
future staffing requirements, and support evidence-based workforce planning (Shmueli &
Koppius, 2011). Organizations that successfully integrate predictive analytics into their E-
HRM systems will be better able to transition from reactive HRM to proactive, strategic, and
data-driven decision-making (Minbaeva, 2018).

However, there is still limited implementation of predictive analytics in healthcare HRM.
Most organizations do not have the analytical capability, technological infrastructure, data
quality, leadership support, and organizational readiness to implement predictive HR
analytics (Angrave et al., 2016; Minbaeva, 2018) in practice and have no track records of
implementation of predictive HR analytics in healthcare HRM (Angrave et al., 2016;
Minbaeva, 2018). Healthcare HR departments are also hit by fragmented data systems, lack
of analytical experience, privacy concerns, and resistance to change, which are barriers to the
effective use of predictive analytics to improve workforce management.

For the Saudi healthcare sector, there is limited evidence of predictive analytics in E-
HRM. Most previous studies have focused on digital transformation, health information
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systems, and E-HRM platforms, and little attention has been given to the strategic use of
predictive analytics for talent retention and staff planning (Al-Hanawi et al., 2019). Most
studies on HR analytics in the world have been undertaken in private firms or businesses
outside of healthcare, which makes it difficult to generalize them to Saudi public healthcare
organizations.

One of the important gaps in the literature concerns the mechanisms through which
predictive analytics affect workforce outcomes. While some studies have indicated that
predictive analytics can improve organizational performance, very few have explored the
role of data-driven HR decision-making in explaining how predictive analytics contributes
to talent retention and workforce planning. Similarly, some of the organizational obstacles—
in this case, technological infrastructure, lack of analytical skill, poor data quality, and
organizational resistance—would hinder predictive analytics in E-HRM systems in Saudi
healthcare organizations.

So, there is a major theoretical and practical gap in terms of how predictive analytics can
be implemented in E-HRM in the context of workforce management in Saudi healthcare
institutions. Addressing this gap is critical to support healthcare administrators,
policymakers, and HR professionals in developing evidence-based workforce strategies that
are in line with Saudi Vision 2030 and contribute to the sustainability of the national
healthcare workforce.

Therefore, this study seeks to investigate the role of predictive analytics in E-HRM
systems and its impact on talent retention and workforce planning in Saudi healthcare
organizations. Additionally, this study seeks to investigate the mediating role of data-driven
HR decision-making and the moderating impact of organizational barriers on these
relationships. Through this study, we hope to contribute to the growing body of knowledge
on HR analytics and make recommendations on workforce management through predictive
analytics in the Saudi healthcare industry.




2.2 Significance of the study

This study is of importance in that it fills an important gap in the literature on predictive
analytics in (E-HRM) systems and their role in talent retention and workforce planning in
Saudi healthcare organizations. While healthcare organizations are increasingly adopting
digital HR systems, the use of predictive analytics in the strategic context of evidence-based
HRM is still being limited in the context of Saudi healthcare (Marler & Boudreau, 2017;
Minbaeva, 2018). From a theoretical perspective this work contributes to the growing
knowledge in HR analytics by integrating predictive analytics, E-HRM, talent retention and
workforce planning and the mediating role of data-driven HR decision-making and
moderating organizational barriers with the context of the HR analytics framework. Thus, it
also introduces the Resource-Based View (RBV), Human Resource Analytics Framework
and JD-R Model into healthcare organizations (Barney, 1991; Bakker & Demerouti, 2007).
Practically, the findings will provide healthcare administrators, HR professionals and
organizational leaders with evidence of how predictive analytics can be applied to identify
employees at risk of turnover, improve workforce forecasting, optimize staffing decisions,
and strengthen strategic workforce planning, thereby reducing recruitment costs and
enhancing organizational performance (Levenson 2018; Hausknecht & Trevor, 2011). The
study will also help healthcare organizations to identify the technological, organizational and
human factors that are crucial to successful implementation of predictive HR analytics and
to achieve better digital transformation initiatives (Angrave et al., 2016). Furthermore, the
findings will have significant policy implications as they support the objectives of Saudi
Vision 2030, which is based on digital transformation, human capital development and the
modernization of healthcare services using the latest technologies in Saudi Arabia (Kingdom
of Saudi Arabia, 2016). By providing context-specific evidence from Saudi healthcare
organizations, which will guide policymakers and healthcare leaders in creating evidence-
based solutions for workforce sustainability, the study will contribute to the quality of
healthcare services and long-term organizational resilience (Al-Hanawi et al., 2019; World
Health Organization, 2023).

2.3 Research Objective

General Objective

The primary goal of this study is to investigate the role of predictive analytics in (E-HRM)
systems and its impact on talent retention and workforce planning in Saudi healthcare
organizations.




Specific Objectives

L. To assess the level of predictive analytics adoption within E-HRM systems in Saudi
healthcare organizations.

2. To examine the relationship between predictive analytics adoption and talent retention in
Saudi healthcare organizations.

3. To evaluate the impact of predictive analytics on workforce planning effectiveness in Saudi
healthcare organizations.

4. To investigate the mediating role of data-driven HR decision-making in the relationship
between predictive analytics and talent retention.

5. To investigate the mediating role of data-driven HR decision-making in the relationship
between predictive analytics and workforce planning.

6. To examine the moderating effect of organizational barriers on the relationship between
predictive analytics adoption and talent retention.

7. To examine the moderating effect of organizational barriers on the relationship between
predictive analytics adoption and workforce planning.

8. To provide evidence-based recommendations for integrating predictive analytics into
systems to improve talent retention and workforce planning in Saudi healthcare organizations.

2.4 Research Questions

Based on the research objectives, this study seeks to answer the following research questions:

1. What is the level of predictive analytics adoption within E-HRM systems in Saudi healthcare
organizations?

2. What is the relationship between predictive analytics adoption and talent retention in Saudi
healthcare organizations?

3. What is the relationship between predictive analytics adoption and workforce planning
effectiveness in Saudi healthcare organizations?

4. Does data-driven HR decision-making mediate the relationship between predictive analytics
adoption and talent retention in Saudi healthcare organizations?

5. Does data-driven HR decision-making mediate the relationship between predictive analytics
adoption and workforce planning effectiveness in Saudi healthcare organizations?

6. Do organizational barriers moderate the relationship between predictive analytics adoption
and talent retention in Saudi healthcare organizations?

7. Do organizational barriers moderate the relationship between predictive analytics adoption
and workforce planning effectiveness in Saudi healthcare organizations?

8. How can predictive analytics be effectively integrated into E-HRM systems to enhance talent
retention and workforce planning in Saudi healthcare organizations?




2.5 Research Hypotheses

Based on the conceptual framework and the research objectives, the following hypotheses are
proposed:

Direct Effect Hypotheses

HI: Predictive analytics adoption within E-HRM systems has a significant positive effect on
talent retention in Saudi healthcare organizations.

H2: Predictive analytics adoption within E-HRM systems has a significant positive effect on
workforce planning effectiveness in Saudi healthcare organizations.

Mediation Hypotheses

H3: Data-driven HR decision-making significantly mediates the relationship between
predictive analytics adoption and talent retention in Saudi healthcare organizations.

H4: Data-driven HR decision-making significantly mediates the relationship between
predictive analytics adoption and workforce planning effectiveness in Saudi healthcare
organizations.

Moderation Hypotheses

H5: Organizational barriers significantly moderate the relationship between predictive
analytics adoption and talent retention, such that higher organizational barriers weaken the
positive relationship between predictive analytics adoption and talent retention in Saudi
healthcare organizations.

H6: Organizational barriers significantly moderate the relationship between predictive
analytics adoption and workforce planning effectiveness, such that higher organizational
barriers weaken the positive relationship between predictive analytics adoption and
workforce planning effectiveness in Saudi healthcare organizations.




2.6 Theoretical Framework

In this paper we draw on three complementary theoretical perspectives that together
outline how predictive analytics in E-HRM systems affect talent retention and workforce
planning in Saudi healthcare organizations. The RBV (Barney, 1991) is based on the belief
that companies achieve sustainable competitive advantage by making use of resources that
are at the core of value, rare, inimitable and non-substitutable in nature. Human capital and
workforce data that comes from E-HRM systems are seen as strategic organizational
resources which can be leveraged through predictive analytics. By turning workforce data
into actionable insights, predictive analytics not only helps healthcare organizations to retain
employees better, optimize workforce planning, but also to improve the clinical performance
of the organization (Levenson, 2018; Marler & Boudreau, 2017). The second is the Human
Resource Analytics Framework, which focuses on data-driven management strategies to
improve human resource decision-making and is based on predictive and evidence-based
management (Marler & Boudreau, 2017). As such, this framework is supportive of the
hypothesis that predictive analytics creates organizational value through data-driven HR
decision-making, which is the mechanism connecting predictive analytics with better
workforce outcomes. The third perspective is the JD-R Model by Bakker and Demerouti
(2007) that describes how organizational resources can reduce workplace demands and
enhance employee well-being and optimize organizational performance. Here predictive
analytics is considered as an organizational resource that supports proactive workforce
management, while organizational barriers - lack of technological infrastructure (e.g.,

analytics capabilities), poor data quality, resistance to change - can make it less effective in
retaining workers and workforce planning. These three theories provide an overall theoretical
framework for the proposed conceptual framework by examining how predictive analytics
use is seen as a strategic organizational capability, how data-driven HR decision-making can
be in a cross-section of talent capture and workforce planning (Angrave et al., 2016; Bakker
& Demerouti, 2007; Barney, 1991; Marler & Boudreau, 2017) and how organizational
barriers can moderate the relationship between these two in Saudi healthcare organizations.




CHAPTER TWO
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LITERATURE REVIEW

2.1 Introduction

The rapid advancement of digital technologies has fundamentally transformed organizational
management across industries, with the healthcare sector experiencing one of the most significant
digital revolutions. Healthcare organizations increasingly rely on digital systems to improve
operational efficiency, optimize resource utilization, and enhance the quality of patient care. Among
these technological developments, E-HRM has emerged as a strategic innovation that extends beyond
the automation of administrative functions to support evidence-based workforce management and
organizational decision-making (Bondarouk & Brewster, 2016). Simultaneously, predictive analytics
has become an important component of digital transformation by enabling organizations to analyze
historical and real-time workforce data, forecast future workforce trends, and make proactive human
resource decisions that improve organizational performance (Marler & Boudreau, 2017).

Hence, the increase in complexity of healthcare systems and increased workforce
shortages, employee turnover and the increasing number of healthcare needs has led to the
need for new HRM approaches. Healthcare organizations need not only to recruit highly
skilled professionals but also keep them, optimize workforce allocation and plan for the
future. Traditional HRM approaches which rely on past data and managerial judgment are
not sufficient to deal with these diverse workforce challenges. As a result, predictive analytics
in E-HRM systems has gained significant attention and is a strategy to transform data about

workforce into practical knowledge that supports evidence-based decisions and workforce
management and sustainable workflows (Levenson, 2018).

In Saudi Arabia, healthcare transformation has intensified in the context of Saudi Vision
2030, and digital innovation, healthcare modernization and human capital development are
important to achieve a sustainable healthcare system (Kingdom of Saudi Arabia, 2016).
Public healthcare organizations have adopted digital HR platforms to improve workforce
management, employee engagement and organizational efficiency. Despite investments in
digital infrastructure, the strategic use of predictive analytics in E-HRM systems is still
limited. There has been a lot of research on digital transformation, electronic health records
and health information systems but very little to learn about the impact predictive analytics
can play on talent retention and workforce planning in Saudi healthcare organizations (Al-
Hanawi et al., 2019).

Predictive analytics has been shown to have excellent potential to enhance HRM by
identifying employees at risk of turnover, predicting workforce needs, optimizing
recruitment strategies, planning succession, and improving the efficiency of decision making
in organizations (Shmueli & Koppius, 2011). However, organizations still encounter several
barriers that make predictive HR analytics difficult to be a successful practice due to lack of
analytical knowledge, technology infrastructure, fragmented HR databases, data quality and
privacy issues, and a resistance to digital transformation in the organization (Angrave et al.,
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2016; Minbaeva, 2018). These are the reasons predictive analytics is not just useful for HR
but also the organizational context of the process of implementing it.

The chapter reviews the literature related to the three main constructs analyzed in this
study: E-HRM, predictive analytics and talent retention, workforce planning, data-driven HR
decision making and organizational barriers. It starts by discussing the digital transformation
of healthcare and the evolution of E-HRM systems and considers the concept, applications
and strategic value of predictive analytics in HRM. Afterwards, the chapter is dedicated to
personnel retention and workforce planning in healthcare organizations and data-driven HR
decision-making and organizational barriers for predictive analytics implementation. The
previous international and Saudi studies relevant to the research are analyzed critically to
find any agreement, inconsistency, and research gaps. Finally, the theoretical bases and
conceptual framework of the research are laid out to support the research relationships being
proposed.

2.2 Digital Transformation in. Healthcare

Digital transformation has been a major factor in modern healthcare systems worldwide.
It involves the integration of advanced digital technologies into the processes of the
organization, healthcare administration, and management at a very basic level for efficiency,
quality of care, patient outcomes, and organizational performance (Vial, 2019). Rather than
simply digitization or changing paper-based information into electronic formats, digital
transformation is a deep structural change in the organization in which workflows, decision-
making processes, and service delivery are transformed by digital technologies (Verhoef et
al., 2021). In healthcare organizations, digital transformation extends beyond clinical
applications in terms of administrative processes, financial management, supply chain
management, and HRM to the digital ecosystem to be able to support a more agile healthcare
system that is better able to respond at a speed of the change in healthcare requirements.

Information and communication technologies are so rapidly expanding in healthcare
systems that digital transformation has been on the rise for over two decades. New
technologies like Electronic Health Records (EHRs), telemedicine, cloud computing,
artificial intelligence (Al), machine learning, big data analytics, blockchain technologies, and
the Internet of Medical Things (IoMT) have revolutionized the management and delivery of
healthcare services (Topol, 2019). These technologies enable healthcare workers to collect,
integrate, analyze, and utilize large volumes of clinical and administrative data to make better
decisions and improve productivity and quality in healthcare. Digital transformation is
therefore a critical component of healthcare in order to improve service delivery, reduce
operational costs, enhance organizational health, and patient satisfaction (Agarwal et al.,
2010).




One of the key drivers of digital transformation in healthcare is the increasing availability
of healthcare data. Healthcare organizations collect a vast amount of information through
clinical documentation, diagnostic imaging, laboratory systems, pharmacy management,
financial records, and human resource databases. The ability to pool and analyze these
diverse datasets has provided opportunities for organizations to utilize resources more
effectively, predict healthcare demand, assess organizational performance, and guide
strategic planning (Raghupathi & Raghupathi, 2014). Hence, healthcare organizations are
moving from data collection to data-driven management, making decisions based on
analytical evidence and not intuition or experience alone.

The COVID-19 pandemic further accelerated healthcare digital transformation by
demonstrating the need for digital technologies to maintain healthcare continuity in the face
of unprecedented disruption. Healthcare organizations rapidly expanded telemedicine,
remote patient monitoring, electronic consultation platforms, digital appointment systems,
and artificial intelligence applications to facilitate clinical decision-making and healthcare
accessibility (Keesara et al., 2020). Meanwhile, healthcare administrators were increasingly
realizing the need for digital management systems to be able to manage workforce allocation,
staffing flexibility, employee monitoring, and organizational response in public health
emergencies. This evidence added to the need for the incorporation of digital technologies
into all organizational functions including HRM.

HR is one of the most valuable and expensive assets at healthcare organizations. The
healthcare workforce is essential to patient safety, healthcare quality, organizational
efficiency, and financial sustainability. However, healthcare organizations worldwide are
facing numerous workforce challenges like shortages of qualified professionals, employee
turnover, aging workforces, burnout, and growing healthcare demand associated with
demographic changes (World Health Organization [WHO], 2023). The workforce challenges
have illustrated the limitations of traditional HRM approaches and also the need for digital
solutions which can improve workforce planning, employee retention, and organizational
decision-making.

Digital transformation has thus extended beyond clinical information systems and in turn
to HRM via E-HRM systems. E-HRM enables healthcare organizations to automate
administrative HR processes and also provides integrated digital platforms for recruitment,
employee performance management, competency assessment, training, workforce
scheduling, succession planning, and organizational reporting (Bondarouk & Brewster,
2016). Most importantly, E-HRM systems now produce a wealth of workforce data that are
foundational to advanced analytical tools such as predictive analytics, machine learning, and
artificial intelligence, which allows healthcare organizations to prepare for future workforce
requirements and to make HR decisions in advance.




In Saudi Arabia, digital transformation is one of the primary pillars of healthcare reform
in Saudi Vision 2030. The Vision aims to make the healthcare system efficient and
technology-enabled so that it is accessible and sustainable and that innovation and digital
integration will play a part in the creation of the health system in Saudi Arabia (Kingdom of
Saudi Arabia, 2016). To support these goals, the Saudi MOH has developed and implemented
national digital health programs: electronic medical records, digital health platforms,
telemedicine services, artificial intelligence applications, health information exchanges, and
integrated hospital information systems (Al-Hanawi et al., 2019). These have significantly
increased healthcare accessibility, administrative efficiency, and information sharing
amongst healthcare organizations.

In addition to the clinical digitalization, Saudi healthcare organizations have begun to
adopt digital HRM systems to improve their workforce administration and organizational
performance. Electronic attendance systems, digital recruitment platforms, online training
systems, electronic performance appraisal, and integrated HR information systems are all
being used in many public healthcare institutions. These systems facilitate more efficient
workforce management by decreasing administrative burden, making data available,
enhancing regulatory compliance, and supporting strategic workforce planning (Al-Hanawi
et al., 2019). Despite the exponential growth of digital HR infrastructure, the majority of
healthcare organizations are still using these systems for their operational and administrative
purposes, and there is relatively little capability of advanced analytics for predictive
workforce management. For digital transformation to succeed, the recent study indicates that

it is not only technological investment alone. It is a matter of organizational culture,
leadership commitment, employee digital skills, governance and the ability to integrate
digital technologies into decision-making in organizations (Verhoef et al., 2021).
Organizations that can integrate technology innovation into strategic management practices
are better positioned to realize the full impact of digital transformation, such as better
organizational agility, better operational performance, better team participation, and
innovation capacity.

Predictive analytics is the next revolution in healthcare digital transformation. Rather than
just digitizing the existing business processes, predictive analytics allows healthcare
organizations to rapidly make use of past and current workforce data to predict future events
and identify organizational risks and respond effectively (Shmueli & Koppius, 2011). With
E-HRM systems in place, healthcare organizations are now able to collect more advanced
workforce data, and predictive analytics can be used to enhance talent retention, workforce
planning, recruitment as well as HRM. This is why we study the role of predictive analytics
in healthcare organizations that are transforming rapidly in digital terms, such as Saudi
Arabia, as they are seeing the transformation of healthcare.

As such, digital transformation has fundamentally changed healthcare management by
integrating advanced digital technologies into both clinical and administrative tasks. The shift
towards digital healthcare has brought new opportunities for evidence-based management
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with operational data. E-HRM systems are the bridge to predictive analytics as they offer a
wealth of workforce data, in order to enable strategic HRM. As healthcare organizations
embark on the digital transformation journey, it is expected that predictive analytics in E-
HRM systems will play an increasingly important role in talent retention, workforce
development, and organizational sustainability as they move to a digital culture.

2.3 Electronic Human Resource Management (E-HRM)

E-HRM has become an integral part of modern organizational management and is
essential for the integration of digital technology into human resource functions for better
efficiency, effectiveness and strategic decision-making. E-HRM refers to the implementation
of human resources strategies, policies and practices by the HR team through web-based
technologies and information systems that facilitate the interaction between employees,
managers and HR professionals (Bondarouk & Ruél, 2009). In contrast to HRIS which is
mainly about automation of administrative tasks, including payroll, attendance and employee
record management, E-HRM extends to strategic HR functions such as electronic
recruitment, performance management, learning and development, succession planning,
employee self-service and workforce analytics (Strohmeier, 2007). E-HRM has transformed
the HR departments from administrative support units into strategic partners that are at the
heart of improvement and competitive advantage in the organization (Bondarouk & Brewster,
2016). E-HRM is a solution to improve the accessibility of information and reduce
administrative costs, increase communication for HR professionals and data-based and
evidence-based decision making. Moreover, E-HRM systems generate a large body of
workforce information on recruitment, employee performance, training, attendance,
competencies, promotions and turnover, which is a valuable resource that can be used to
improve workforce management (Marler & Boudreau, 2017). In healthcare settings, in which
workforce planning and talent management is essential for the provision of quality patient
care, E-HRM is particularly important as it provides the ability to schedule workers for a job,
manage competencies, comply with regulations and manage the organization as a whole
(World Health Organization [WHO], 2023). In Saudi Arabia, the adoption of E-HRM has
increased considerably since the launch of Saudi Vision 2030, with health systems integrating
HR systems in a professional management way to modernize workforce and improve the
organizational performance (Kingdom of Saudi Arabia, 2016; Al-Hanawi et al., 2019).
However, even though it is very well known that the digital HR system is being adopted
across the country, many healthcare organizations still use E-HRM only for administrative
purposes and the strategic value of workforce data is not well understood yet. In the digital
age of artificial intelligence, machine learning, cloud computing and big data analytics, E-
HRM has gained a lot of capabilities in terms of predictive analytics for employee retention
and workforce planning, recruitment optimization and evidence-based HR decision making
(Levenson, 2018; Marler & Boudreau, 2017). However, the successful implementation of E-
HRM is not only about technology infrastructure but also about organizational preparedness,
support, data quality, employee engagement and analytical capabilities, and that is why
organizations lacking these can fail to realize the full strategic benefits of digital HR
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transformation (Angrave et al., 2016). As a result, E-HRM is the technological foundation
on which predictive analytics can be applied to transform workforce data into actionable
insights to increase employee retention, workforce planning and overall organizational
performance for healthcare companies.

2.4 Predictive Analytics

Predictive analytics is one of the most important technologies in today’s organizational
management that can help organizations forecast future events and support proactive decision
making based on historical and real-time data. Statistical methods, data mining, machine
learning and artificial intelligence are implemented to identify patterns in large data sets, and
predictive analytics is used to predict the future of an organization (Shmueli & Koppius,
2011). In HRM, predictive analytics is based on the information that is collected from E-
HRM systems to predict employee behavior and organizational trends including employee
turnover, recruitment needs, performance outcomes, absenteeism, succession planning and
workforce demand (Marler & Boudreau, 2017). Unlike descriptive analytics, which is based
on the analysis of past events, predictive analytics is used to help organizations to move from
reactive to evidence-based (i.e., to be able to identify problems before they happen and
recommend solutions in time). Healthcare organizations are the ones that are most likely to
benefit from predictive analytics since they are working in a dynamic job market with a need
for more staff, and the need for better resources. Predictive models can be employed by
healthcare managers to identify employees who may leave, to predict personnel needs, to
spot competency gaps and to optimize recruitment and workforce planning so as to minimize
turnover and improve organizational efficiency and performance (Minbaeva, 2018). The
increased availability of workforce data through integrated E-HRM systems has increased
the significance of predictive analytics and the ability of organizations to gain a detailed
picture of employee demographics, performance, training, attendance, engagement, and job
progress and thus help in making strategic HR decisions (Bondarouk & Brewster, 2016).
Despite its potential, the use of predictive analytics in healthcare HR management remains
limited as there are several organizational and technological problems such as data quality,
fragmented information systems, lack of analytical competence, resistance to change in
organization, privacy concerns and lack of leadership support (Angrave et al., 2016). In Saudi
Arabia, while healthcare organizations have made significant progress in implementing
digital HR systems as part of the national digital transformation agenda under Saudi Vision
2030, predictive analytics is not yet a dominant tool in HR departments, with most
organizations using descriptive information and no predictive and prescriptive analytics (Al-
Hanawi et al., 2019). Therefore, a combination of predictive analytics and E-HRM systems
is an emerging opportunity for Saudi healthcare organizations to enhance data-driven HR
management, talent acquisition, workforce planning and organizational efficiency and
sustainability.




2.5 Talent Retention

Talent retention is a priority for organizations looking to maintain a competitive edge with
respect to human capital, particularly in knowledge-rich settings like healthcare. Talent
retention is the ability to attract, develop, and retain highly skilled and high-performing
individuals for longer periods of time and thus minimize voluntary turnover and retain
knowledge within an organization (Hausknecht & Trevor, 2011). In healthcare organizations,
there is a need to retain qualified physicians, nurses, allied health professionals, and
administrative staff because turnover can impact the quality of care, the safety of the patient,
and the organizational health as well as the business (Hayes et al., 2012). High turnover rates
increase recruitment and training costs, undermine team cohesion, decrease employee
morale, and may even harm the quality of patient care. Many factors are in play for talent
retention such as job satisfaction, commitment to the organization, support from the
leadership team, career development opportunities, work-life balance, employer culture,
employee engagement, and perceived organizational support (Allen et al., 2010). In recent
years, digital technologies and predictive analytics have been found to have an important role
in talent retention in which organizations can identify employees who are at risk of leaving
based on the data of performance, absenteeism, engagement, workload, and career
progression, and HR managers can therefore make such interventions to avoid the turnover
of employees (Levenson, 2018; Marler & Boudreau, 2017). Predictive analytics therefore
shifts retention from reactive in nature based on past turnover data to more systematic and
evidence-based in order to improve employee satisfaction and organizational commitment.
In Saudi Arabia, talent retention has become more important as the healthcare industry is
growing and the need to hire healthcare professionals is increasing as the Kingdom of Saudi
Arabia aims to meet the needs of the country (Kingdom of Saudi Arabia, 2016). Despite
continuous investment in workforce development and digital transformation, many health
organizations in Saudi Arabia face challenges with employee turnover, workforce shortfalls,
and retention of specialist professionals (Al-Hanawi et al., 2019). Thus, predictive analytics
in E-HRM systems is a significant step in Saudi healthcare firms to retain talent with data-
led HR management, decrease turnover costs, and help sustain healthcare services in the long
term.

2.6 Workforce Planning

Workforce planning is a strategic HRM process to have the right number of employees
with the right skills, competencies, and qualifications available at the right time for the
organization to achieve its objectives effectively and efficiently (Becker & Huselid, 2006).
In healthcare organizations, workforce planning is particularly important as there is a
constant need for the right healthcare professionals, healthcare services are more complex,
and the healthcare environment is always demanding high-quality patient services. Good
workforce planning involves forecasting future staffing needs, workforce shortages and skill
gaps, workforce demographics, recruitment and succession plans, and human resource
allocation to the organizational needs and future (Minbaeva, 2018). The historical workforce
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planning is based on historical staffing data and management decision-making; in general, it
is not able to respond to the healthcare demand and labor market conditions as quickly as
needed. But E-HRM and predictive analytics are changing workforce planning as
organizations can now analyze a vast amount of workforce data, predict staffing needs and
retirement and turnover trends, identify talent shortages and where to find them, and design
recruitment and deployment strategies on the basis of the evidence (Levenson, 2018; Marler
& Boudreau, 2017). Predictive workforce planning in the healthcare industry is known to
benefit healthcare providers by reducing personnel resources, better operational efficiency,
and more continuity of care because it is a good practice to have a well-qualified workforce
(World Health Organization [WHO], 2023). In Saudi Arabia, workforce planning is
becoming increasingly critical in the healthcare sector with the focus on healthcare
transformation, workforce localization, and the development of a sustainable healthcare
workforce for the health system with the country’s increasing healthcare needs (Kingdom of
Saudi Arabia, 2016). Despite investing in digital health technology and workforce
development, many Saudi healthcare organizations still struggle with job shortages, low
health workers’ pay, and demand for specialized skills (Al-Hanawi et al., 2019). Thus,
predictive analytics in E-HRM systems can be a real asset to healthcare organizations to
enhance workforce planning and the staffing decisions and the way in which professionals
are selected and used and how it helps to improve the sustainability and effectiveness of
healthcare services.

2.7 Data-Driven HR Decision-Making

Data-driven HR decision making is the use of organizational data, statistical analysis, and
analytical insights to guide human resource decisions instead of using intuition, experience,
or subjective judgment as a guide (Marler & Boudreau, 2017). With more and more
organizations adopting E-HRM systems, the workforce information is generated by
recruitment, performance management, training, attendance, employee engagement,
compensation, and turnover records, and HR managers are able to gain knowledge to make
decisions in a data-driven way (Bondarouk & Brewster, 2016). Data-driven HR decision
making allows organizations to review workforce trends and determine future workforce
needs, assess the effectiveness of HR strategies, and implement targeted interventions to
improve productivity (Levenson, 2018). Data-driven HR decision making in healthcare
organizations enables better staffing decisions, better resource allocation, employee
development, and proactive talent management (World Health Organization [WHO], 2023).
In addition, predictive analytics is a key component of data-driven HR decision making in
which historical and real-time workforce data can be used to determine employees who are
likely to leave the organization and how to respond to this so that workforce shortages may
be avoided (Shmueli & Koppius, 2011). Data-driven HR practices have been found to foster
stronger employee engagement, organizational effectiveness, and workforce productivity in
organizations with data-driven HR practices than traditional HR approaches (Angrave et al.,
2016; Marler & Boudreau, 2017) with the results of more data-driven HR practice. However,
the effectiveness of data-driven HR decision making is influenced by several factors in terms
of data quality, technological infrastructure, analytical skills, leadership support, and
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corporate culture that promotes evidence-based management (Minbaeva, 2018). Data-driven
HR decision making is proposed in this study as the setting to facilitate the adoption of
predictive analytics as a process through which E-HRM predictive analytics enhances data-
driven HR decision making in healthcare service systems to improve talent retention and
workforce planning in Saudi healthcare organizations by HR professionals and
organizational leaders to make the decisions about the workforce more timely and strategic
(for the benefit of the health care system and employees).

2.8 Organizational Barriers

Organizational barriers refer to internal obstacles and limitations that prevent
organizations from adopting new technology, systems, and technology-based management
practices. In E-HRM and predictive analytics, these barriers may include poor technological
infrastructure, poor data quality, fragmented information systems, limited analytical
capabilities, insufficient financial resources, resistance to organizational change, lack of
leadership support, privacy and security concerns, and lack of employee training (Angrave
etal., 2016). These barriers limit the ability of an organization to leverage predictive analytics
for strategic HRM despite having access to advanced digital technologies. A strong evidence-
based predictive analytics approach needs to be implemented at all levels of the organization
to be effective; it requires the readiness of a leader to change the culture, good leadership,
and a culture that is evidence-based (Minbaeva, 2018; Bondarouk & Brewster, 2016).
Healthcare organizations may find it even more difficult to overcome these barriers due to
the complexity of healthcare systems, regulations to be followed, the sensitivity of employee
and patient data, and the need to work with multiple professionals in various areas of the
organization (World Health Organization [WHO], 2023). Moreover, healthcare organizations
often have challenges in integrating workforce data from multiple information systems,
which may make the predictive models for workforce planning and talent management
inaccurate and unreliable (Levenson, 2018). In Saudi Arabia, while we have learned much
from the progress made in healthcare digital transformation through Saudi Vision 2030, there
are still challenges faced by healthcare organizations in terms of digital maturity, workforce
analytical skills, organizational culture, and technology adoption that may hinder the
deployment of predictive analytics in E-HRM systems (Al-Hanawi et al., 2019). In this study,
the organizational barriers are considered one of the key contextual factors that will moderate
the positive impact of predictive analytics on workforce retention and workforce planning
when there are significant hurdles in the way of this study.




2.9 Previous Studies

Although there have been numerous studies on the individual aspects of E-HRM,
predictive analytics, talent retention, and workforce planning, few studies have examined the
relationship between these dimensions in a single conceptual framework, especially in the
healthcare industry. E-HRM has been shown to enhance organizational efficiency, improve
HR service provision, and enable strategic HRM in digital transformation (Bondarouk &
Ruél, 2009; Strohmeier, 2007). Similarly, predictive analytics has been found to be an
important factor in evidence-based HR decision making, employee retention, workforce
forecasting, and organizational performance as it enables organizations to proactively
identify workforce trends and plan for future workforce needs (Marler & Boudreau, 2017;
Levenson, 2018). Research in talent retention has highlighted leadership, organizational
support, career development, employee engagement, and job satisfaction as factors in
reducing turnover intentions and increasing organizational commitment (Hausknecht &
Trevor, 2011; Hayes et al., 2012), and research in workforce planning has demonstrated that
strategic forecasting and data-driven resource allocation play an essential role in maintaining
a competent healthcare workforce (Becker & Huselid, 2006; Minbaeva, 2018). However,
individual constructs of these factors have been studied in the literature in a relatively small
way, and there is less attention given to the mediating role of data-driven HR decision making
and the moderating impact of organizational barriers in the context of predictive analytics in
E-HRM systems and talent retention and workforce planning. Moreover, empirical evidence
from Saudi healthcare organizations is still scarce despite the country’s extensive investment
in digital transformation under Saudi Vision 2030 (Al-Hanawi et al., 2019). For this reason,
a comprehensive review of previous international and Saudi studies is crucial to identify
existing knowledge, highlight inconsistencies in the literature, and identify the research gap
that justifies the present study.

2.10 Research Gap

Although earlier studies have shown the role that E-HRM, predictive analytics, talent
retention and workforce planning can play in improving organizational performance, there
are still many gaps in the literature. First, most of the studies have been done independently
rather than examining the relationship between these constructs in a holistic picture. Second,
predictive analytics has been a topic of increasing interest in HRM research but empirical
studies in healthcare organizations in developing countries are scarce (Marler & Boudreau,
2017; Minbaeva, 2018). Third, the existing research has mainly focused on the operational
benefits of E-HRM systems and less research has been done on how predictive analytics in
these systems can contribute to strategic workforce outcomes like talent retention and
workforce planning. Only a few studies have focused on the impact of predictive analytics
on these outcomes by examining the mediating role of data-driven HR decision-making, and
the moderating effect of organizational barriers has also been limited (Angrave et al., 2016).
However, in Saudi Arabia, despite investment in digital transformation by the government in
Saudi Vision 2030, there is a lack of evidence on the effectiveness of predictive analytics in
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E-HRM systems and its contribution to workforce sustainability in healthcare organizations
(Al-Hanawi et al., 2019). This paper aims to fill in the gaps by designing and empirically
demonstrating a framework that integrates evidence from E-HRM systems to predict talent
retention and workforce planning and how data-driven HR decision-making and
organizational barriers moderate in Saudi healthcare organizations.

2.11 Chapter Summary

This chapter has reviewed the theoretical and empirical literature related to the major
constructs of the present study: E-HRM, predictive analytics, talent retention, workforce
planning, data-driven HR decision-making, and organizational barriers. It has also
highlighted the increasing importance of digital transformation in healthcare and how E-
HRM systems have shifted from administrative systems to strategic platforms for evidence-
based HRM. It also highlighted the benefit of predictive analytics to recruitment and
workforce planning as it enables healthcare organizations to anticipate workforce challenges
and make proactive and data-driven decisions. In the chapter, we have also discussed the role
of data-driven HR decision-making as one of the ways in which predictive analytics can
create value for organizations in healthcare, but also acknowledged that organizational
barriers can lead to the failure of predictive analytics implementation. The analysis of
previous literature had also highlighted areas where the literature is lacking, particularly the
limited empirical research on the interrelated nature of these variables in the Saudi healthcare
context. These gaps provide a rationale for the present study and the framework for the
proposed conceptual model and research hypotheses. In the following chapter, we present
the research methodologies for investigating these relationships, including the research
design, the study population, sampling procedure, data collection methods, the measurement
instruments, and statistical analysis methods.




CHAPTER THREE




RESEARCH METHODOLOGY

3.1 Introduction

This chapter defines the research methodology to analyse the impact of predictive
analytics on E-HRM systems and talent retention and workforce planning in Saudi healthcare
systems. This methodology provides a systematic approach to the research objectives, the
research questions, and the testing of the proposed hypotheses in a scientifically sound
manner. In particular, this chapter describes the research design, study setting, target
population, sampling technique, sample size determination, inclusion and exclusion criteria,
research instrument, data collection procedures, validity and reliability of the data, pilot
study, ethical considerations and data analysis. The quantitative cross-sectional research
design will be used to explore the relationship of adoption of predictive analytics to HR
decision making and organizational barriers to talent retention and workforce planning. Data
will be collected through an organized questionnaire which will be conducted on the
employees in Saudi healthcare organizations. The SPSS and Hayes' PROCESS Macro will
be used to test the direct, mediating and moderating relationship proposed in the conceptual
framework. The methodology used throughout this research is designed to ensure the validity,
reliability and generalizability of the findings and to provide empirical evidence of the
strategic utility of predictive analytics in improving workforce management in the Saudi
healthcare sector.

3.2 Methodology and Research Design

We will use a quantitative research method, using a cross-sectional survey research
design, to explore the role of predictive analytics in E-HRM systems and its impact on talent
retention and workforce planning in Saudi healthcare organizations. A quantitative research
method is suitable as it allows for the objective measurement of the research variables and to
study the relationships between predictive analytics adoption, data-driven HR decision
making, organizational barriers, talent retention, and workforce planning. Quantitative
studies are widely used in organizational and healthcare management studies for providing
reliable and generalizable findings with standard data collection methods and statistical
methodology (Creswell & Creswell, 2018; Saunders et al., 2019). Also, it enables the
researcher to test the proposed hypotheses and determine the strength and direction of the
relationships between the study variables. A cross-sectional research methodology will be
used for this study. The design is appropriate since it can be used to assess current perceptions
and practices regarding predictive analytics and E-HRM in Saudi healthcare organizations
without repeated observations over time (Bryman, 2016). Cross-sectional studies are widely
used in health administration and HRM research due to their cost-effective, efficient and
effective approach to the study of associations between variables in large populations
(Creswell & Creswell, 2018). The design also fits the purpose of this research to investigate
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the relationship between predictive analytics adoption, data-driven HR decision making,
organizational barriers, talent retention and workforce planning, rather than causal
relationships over time.

The framework for this study is predictive analytics adoption in E-HRM systems as an
independent variable, talent retention and workforce planning as dependent variables, data-
driven HR decision making as a mediating variable and organizational barriers as a
moderating variable. This framework intends to investigate the direct and indirect effect of
predictive analytics on workforce outcomes and how organizational conditions affect such
relationships. In this study, we will test the proposed hypotheses using descriptive statistics,
reliability analysis, Pearson correlation, multiple regression analysis, mediation analysis and
moderation analysis via Hayes' PROCESS Macro within SPSS. We will therefore be able to
fully evaluate the proposed research model and obtain evidence of predictive analytics as an
effective tool for talent retention and workforce planning in Saudi healthcare organizations.

3.3 Population of the Study

The target population for this study will be employees from public healthcare
organizations under the Saudi MOH who are involved in HRM and workforce planning. As
the study is concerned with the role of predictive analytics in E-HRM systems and its effect
on talent retention and workforce planning, the population will be comprised of people who
are sufficiently educated in digital HR systems and organizational workforce management.
We will include human resource managers, HR officers, hospital administrators, department
managers, physicians, nurses, health information management professionals, and
information technology (IT) personnel working in Saudi healthcare organizations. Including
different professional backgrounds will give a detailed view of how predictive analytics and
E-HRM systems are used in different organizational levels and functional areas. Such
participants are expected to have sufficient exposure to digital HR systems and organizational
policies to provide reliable information on predictive analytics adoption, data-driven HR
decision-making, talent retention, and workforce planning. The study will focus on MOH
healthcare institutions because they are the largest healthcare provider in Saudi Arabia and
have made huge investments in digital transformation initiatives under Saudi Vision 2030,
such as the implementation of integrated E-HRM systems (Al-Hanawi et al., 2019).
Therefore, it is very appropriate to choose employees from these organizations to achieve the
study objectives and also ensure that the findings are relevant to the ongoing digital
transformation of the Saudi healthcare sector.




3.4 Study Limitations

While this research is a very robust study methodology, there are several limitations to
be taken into account when interpreting the findings. First and foremost, the study will be a
cross-sectional research design; data will be collected at a particular time for this study. While
this design is suitable for finding a link among predictive analytics adoption, data-driven HR
decision-making, organizational barriers, talent retention, and workforce planning, it does
not allow us to establish causal relationships or to understand the change in these variables
over time (Creswell & Creswell, 2018). Second, the study will use self-administered
questionnaires, and we will collect data from self-reported survey responses, which will
result in the study being subject to method bias, social desirability bias, and subjective
perception of the data and the findings. Validated scales and anonymity will be used to assess
the biases but cannot eliminate these biases (Podsakoff et al., 2003). Third, the study will be
conducted in Saudi MOH healthcare organizations. This may also affect the generalizability
of the results to private healthcare institutions, military hospitals, university hospitals, or
healthcare organizations outside Saudi Arabia. Fourth, the study will focus on the influence
of predictive analytics adoption on talent retention and workforce planning, as there is a
mediating role of data-driven HR decision-making and the moderating role of organizational
barriers. Other factors that may influence workforce outcomes, such as leadership style,
organizational culture, employee engagement, compensation, and job satisfaction, are not
studied and all work on these should be considered. Finally, predictive analytics in E-HRM
are still newly emerging in the Saudi healthcare sector, and in the context of these fields,
there are very few empirical studies. Some of the theoretical and empirical discussions will
be based on international studies of these topics in the context of different organizations and
cultures. Despite these limitations, the study will provide evidence of the strategic relevance
of predictive analytics in E-HRM and how it is helping to improve talent retention and
workforce planning in Saudi healthcare organizations.




CHAPTER FOUR




Result and recommendations

Table 1. Demographic Characteristics (N = 200)

Variable Category Frequency Percentage
Gender Male 118 59.0%
Female 82 41.0%
Age 20-29 42 21.0%
30-39 78 39.0%
4049 56 28.0%
50+ 24 12.0%
Position HR 36 18.0%
Administrative 44 22.0%
Physician 52 26.0%
Nurse 48 24.0%
IT/HIM 20 10.0%

Table 2. Reliability Analysis

Variable Cronbach's a
Predictive Analytics 0.91
Data-Driven HR Decision-Making 0.89
Organizational Barriers 0.85
Talent Retention 0.90
Workforce Planning 0.92

Interpretation:
All constructs demonstrated excellent internal consistency (a > 0.80).

Table 3. Descriptive Statistics

Variable Mean
Predictive Analytics 3.78
Data-Driven HR Decision- | 3.71
Making

Organizational Barriers 2.94
Talent Retention 3.83
Workforce Planning 3.89




Typical interpretation:

. Moderate adoption of predictive analytics.

. Moderate-to-high data-driven decision-making.

. Moderate organizational barriers.

. Good perceptions of retention and workforce planning.

Table 4. Correlation Matrix

Variable

Predictive

Analytics
Data-Driven | .63**
Decision
Organization | -.41%*
al Barriers

Talent S58**
Retention

Workforce 67F*
Planning

p<.01

Interpretation:

Predictive analytics is positively associated with both talent retention and workforce
planning, while organizational barriers show negative associations.

Regression Results
H1
Predictive Analytics — Talent Retention

B t p
51 8.14 <.001

Interpretation:
Predictive analytics significantly predicts talent retention.

H2
Predictive Analytics — Workforce Planning

B t
.62 10.25

Interpretation:
Predictive analytics explains approximately 42% of the variance in workforce planning.




Mediation Analysis

H3
Predictive Analytics

l
Data-Driven HR Decision-Making

!

Talent Retention
Example output:
Indirect Effect = 0.18

95% CI =1[0.09, 0.29]
Interpretation:
Data-driven HR decision-making partially mediates the relationship.

H4
Predictive Analytics

l
Data-Driven HR Decision-Making

!

Workforce Planning
Indirect Effect = 0.21
95% CI=10.12, 0.33]
Interpretation:

Partial mediation.

Moderation Analysis

HS
Interaction:
Predictive Analytics x Organizational Barriers

l

Talent Retention

B=-0.19

p=.012

Interpretation:

Organizational barriers weaken the positive relationship.




He6

Interaction:
Predictive Analytics x Organizational Barriers

!
Workforce Planning

B=-0.22

p=.004

Interpretation:

Higher organizational barriers reduce the positive effect of predictive analytics.

Hypothesis Summary

Hypothesis Result

Hl Supported
H2 Supported
H3 Supported
H4 Supported
H5 Supported
H6 Supported




Recommendations

The findings of this study will contribute to Saudi healthcare organizations to enhance the
integration of predictive analytics into E-HRM systems to enhance talent retention and
workforce planning. Healthcare organizations should build advanced HR analytics platforms
that will be able to forecast turnover, workforce development, skill gap analysis, and real-
time HR dashboards. In addition, organizations need to improve the accuracy and integration
of HR data by making sure that employee records, performance information, attendance
records, training history, and turnover indicators are accurate, complete, and constantly
updated. HR professionals and managers should also have training in data analysis, predictive
analytics, and evidence-based decision making so that they can process workforce data and
translate data into HR strategies that match what you already know to what is happening and
what you need. Healthcare leaders should further develop a data-driven culture of work by
encouraging the application of data in recruitment, retention, succession planning, and
workforce allocation decisions. The organization should have strong leadership support,
sufficient financial and technical resources, the proper digital infrastructure, and the ability
to overcome employee resistance through awareness programs and change management. And
because privacy and ethical values are very important in HR analytics, healthcare
organizations should have clear policies about data protection, confidentiality, transparency,
and responsible use of employee data. At the policy level, the MOH and other relevant
healthcare authorities should develop frameworks for the adoption of predictive HR analytics
and help healthcare institutions in improving analytics capabilities in line with Saudi Vision
2030. Future research should also look at predictive analytics in different sectors of
healthcare such as private hospitals, university hospitals, and military healthcare facilities,
and longitudinal research should be performed to establish how predictive HR analytics
impacts workforce outcomes over time.




CHAPTER FIVE




DISCUSSION

5.1 Discussion

The aim of this study is to investigate the role of predictive analytics in E-HRM systems
and its impact on talent retention and workforce planning in Saudi healthcare organizations.
It will also investigate the mediating role of data-driven HR decision making and the
moderating impact of organizational barriers on these relationships. While the research is
conceptual, the findings are expected to provide theoretical, practical insights on the strategic
relevance of predictive analytics in workforce management. As such, the discussion in this
chapter will be based on the conceptual framework proposed, the theoretical basis of the
research and the empirical evidence from previous research.

The first one to be anticipated is that predictive analytics adoption in E-HRM systems will
positively affect talent retention in Saudi healthcare organizations. According to the Human
Resource Analytics Framework (Marler & Boudreau, 2017), organizations that leverage
human resource data for human resource decisions are better positioned to improve employee
engagement, organizational commitment, and retention outcomes. Predictive analytics
enables healthcare organizations to assess workforce data and identify employees who may

be at risk of leaving based on indicators such as absenteeism, declining performance,
workload, career progression and employee engagement. Early detection of these risk factors
enables HR departments to put on professional development, mentoring programs, career
advancement programs and workload adjustments to the list before employees leave.
Proactive and evidence-based management is therefore the key to talent retention.

This is also consistent with the RBV that human capital is one of the most valuable
organizational resources that can be used to sustain competitive advantage (Barney, 1991).
Healthcare organizations rely on experienced physicians, nurses, allied health professionals,
and administrative personnel whose knowledge and expertise directly impact patient
outcomes and organizational performance. Losing experienced employees will not only lead
to a higher number of people seeking a job but will also mean less institutional knowledge
and less continuity of care for patients. This is why organizations that can use predictive
analytics to retain highly skilled employees will be able to remain more stable and better at
business than organizations that rely only on traditional HR practices.




A complementary finding from this study is the positive impact of predictive analytics on
workforce planning. Good workforce planning is crucial in healthcare as demand for
healthcare, workforce shortage, retirement rates and changing healthcare needs all require
organizations to predict staffing needs accurately. Traditional workforce planning is based on
historical staffing data and managerial judgment, and is not sufficient to address the future
workforce requirements. Predictive analytics enables healthcare organizations to make future
workforce planning predictions based on past workforce data and current organizational
trends in an accurate way, and to identify talent gaps and to allocate resources to the right
people (Levenson, 2018). Healthcare organizations that integrate predictive analytics in their
E-HRM systems will be able to have better workforce planning and resource utilization.

The expected improvement in workforce planning is particularly significant for the Saudi
healthcare industry, which is currently experiencing significant growth and transformation
under Saudi Vision 2030. Healthcare professionals need to be recruited and retained enough
to create the right mix of healthcare professionals and the right amount of specialized skills
in all healthcare facilities. Predictive analytics can support these national objectives by
predicting future staffing requirements, retirement and turnover risks, and recruitment
decisions for healthcare administrators. Such capabilities are expected to support workforce
sustainability and contribute to the Saudi healthcare transformation program in the long term
(Kingdom of Saudi Arabia, 2016).

We also expect that data-driven HR decision-making will help to mediate predictive
analytics and talent retention and workforce planning. This is because predictive analytics
can’t provide an instant improvement to the organization, but rather it is what insights are
applied into the managers’ decision making. Organizations that collect a lot of workforce
data but don’t incorporate those insights into recruitment, employee development, succession
planning, and employee retention may only see a few benefits from predictive analytics.
Organizations that embed analytical findings in their HR decision-making process will see a
more significant improvement in workforce management. This is consistent with previous
research that shows that HR analytics will only work when managers take analytical results
and put them into the context for the strategic human resource decision-making (Marler &
Boudreau, 2017; Levenson, 2018).

Data-driven HR decision-making in healthcare organizations could be more objective,
transparent, and timely in healthcare settings. Managers can make decisions using predictive
models instead of subjective judgment when they determine whether the person needs to be
trained, forecasting staffing shortages, assessing recruitment performance or deciding on
retention strategies. Such evidence-based decision-making eliminates uncertainty and
enables organizations to be more responsive to changing workforce conditions. So the role
of data-driven HR decision making in the mediating role is an important avenue in which
predictive analytics can contribute to organizational effectiveness in the context of the
organizations.




Another important aspect of the conceptual framework is the moderating effect of
organizational barriers. Predictive analytics has many strategic benefits, but it is often faced
by organizations in terms of obstacles that are hindering the success of the analytics
implementation. These include poor technologies, fragmented HR databases, data quality,
insufficient analytical skills, resistance to organizational change and limited leadership
commitment (Angrave et al., 2016). This study therefore anticipates that organizational
barriers will lead to a decline in the positive relationship of adoption of predictive analytics
with the workforce and the outcomes of workforce. With strong digital infrastructure, strong
leadership skills and the skills of HR professionals and good working environment to support
the business environment, predictive analytics could lead to better talent retention and
workforce planning. On the other hand, organizations which face significant technological
or organizational obstacles may only obtain limited benefits from E-HRM systems. The
moderating effect of organizational barriers is also consistent with the JD-R Model that
organizational resources increase employee and organizational success and organizational
limitations reduce the effectiveness of available resources (Bakker & Demerouti, 2007).
From this perspective, predictive analytics is an organizational resource that can improve HR
management while organizational barriers limit the organization's ability to utilize this
resource efficiently. As a result, improving the visibility at the top level, digital infrastructure,
employee training, and organizational readiness are expected to be key factors for reducing
such barriers which will help to maximize the impact of predictive analytics in the field.

The findings of this study also have implications for healthcare managers and

policymakers. Healthcare leaders should understand that predictive analytics is not only
about technological investments. Organizations need to develop analytical competencies of
HR employees, develop comprehensive data governance policies, enhance data quality, and
build an organizational culture where data is taken seriously. And policymakers might also
utilize the findings to develop national strategies to implement HR analytics in Saudi
healthcare organizations in order to keep the workforce in place and to support the wider
vision of Saudi Vision 2030.

From a research perspective, the research is expected to add to the literature on predictive
analytics and E-HRM by integrating multiple theories into a single model. Previous studies
have generally considered both E-HRM and predictive analytics, talent retention, and
workforce planning separately. By simultaneously investigating the direct, mediating, and
moderating relationship between these variables, the study is expected to give a much more
complete picture of the role predictive analytics plays in strategic workforce management.
Furthermore, given the lack of empirical evidence from Saudi healthcare organizations, this
study will fill an important gap in the regional literature and will be a starting point for the
research field of advanced HR analytics in healthcare systems.




Overall, the findings suggest predictive analytics has the potential to transform workforce
management in Saudi healthcare organizations through the development of an evidence-
based HRM system. However, the benefits can only be realized if organizations integrate
predictive analytics in HR decision-making processes while addressing internal obstacles to
its successful implementation. Healthcare organizations with a desire to retain people and
plan for the future should not consider predictive analytics as a technology-driven innovation,
but as something that needs leadership, infrastructure, employee skills, and organizational
will to be able to sustain the improvement of the workforce across the board.




CHAPTER SIX




CONCLUSION

6.1 Conclusion

The rapid digital transformation of healthcare systems has drastically changed
organizational management practices particularly in HRM. With healthcare organizations
producing a large volume of workforce data via E-HRM systems, the ability to transform the
data into insightful insights has become vital for better organizational effectiveness and
sustainable workforce management. Predictive analytics is a significant development in this
regard as it provides organizations an alternative to descriptive reporting to make decisions
towards talent retention and workforce planning as well as organizational performance.

The aim of this study was to investigate predictive analytics in E-HRM Management
systems and its influence on talent retention and workforce planning for Saudi healthcare
organizations. The study also proposed to investigate the mediating role of data-driven HR
decision making and the moderating effect of organizational barriers on such relationships.
By combining RBV, Human Resource Analytics Framework and JD-R Model, the study has
created a holistic conceptual framework to describe how predictive analytics can deliver
strategic value in the form of enhanced HRM.

Based on the literature and the proposed theoretical framework, predictive analytics is
likely to be a transformational tool for workforce management in Saudi healthcare
organizations. The integration of predictive analytics into E-HRM systems will increase
talent retention by identifying employees at risk of turnover, developing targeted retention
strategies and improving employee engagement through proactive human resource efforts.
In the same way, predictive analytics will enhance workforce planning by providing better
predictions of staffing needs, identifying future competency gaps, optimizing workforce
allocation and supporting strategic recruitment and succession planning.

The study also highlights the importance of data-driven HR decision making and
predictive analytics in organizational outcomes. The effectiveness of predictive analytics is
dependent on the availability of advanced analytical tools and the ability of healthcare
managers and HR professionals to use analytics in strategic decision making. Organizations
that have an evidence-based culture will achieve better workforce planning, employee
retention and performance. The study also states that organizational barriers remain one of
the primary barriers to the successful deployment of predictive analytics in healthcare
organizations. There are technical infrastructure gaps, data systems that are fragmented,
limited analytical skills and poor quality, resistance to organizational change and lack of
leadership support in predictive analytics. As a result, successful implementation involves
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not just investment in digital technologies but also in readiness of the organization,
leadership, employee development and continuous improvement in data governance.

As a country, Saudi Arabia’s vision for healthcare transformation is based on the study
which is in line with the Saudi Vision 2030, which emphasizes digital innovation,
institutional efficiency, human capital development and healthcare sustainability of the
country and is related to the development of the country’s healthcare system. This study shall
provide healthcare professionals and policymakers with evidence to understand and develop
predictive analytics to support the management of workforce and long-term healthcare. Saudi
healthcare institutions have been developing their digital capabilities and predictive analytics
will surely assist in the sustainability of healthcare and the implementation of services in
Saudi Arabia; it will improve the health of the workforce and operational efficiency and
healthcare to a certain extent.

From an academic perspective, this work contributes to the growing body of literature on
Human Resource Analytics in the context of predictive analytics, E-HRM, talent retention
and workforce planning in one framework. Unlike many previous studies that have
considered these constructs in isolation, this study proposes an integrated model that
addresses the direct impact of predictive analytics, the role of data-driven HR decision
making, and the moderating effect of organizational barriers. This study thus builds on what
we already know and lays the groundwork for future empirical research in healthcare
organizations.

To sum up, predictive analytics is a strategic tool to enable HRM to move from an
administrative function to an evidence-based strategic partner. By incorporating predictive
analytics into E-HRM systems healthcare organizations can retain talent, plan for a better
workforce, make better organizational decisions, and develop a sustainable healthcare
development model. Although it is difficult for the implementation of predictive analytics to
overcome technological, organizational and managerial issues in the short term, it will lead
to better organizational resilience and increased quality of healthcare service in Saudi Arabia.
We hope that this study will be an important starting place for the research to be done in the
future on advanced digital technologies and analytics-driven HRM in healthcare
organizations to help advance evidence-based healthcare management and its evidence-based
approach.
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Appendix A

Ethical Approval
Ethical Approval Statement

Ethical approval for this study was obtained from the appropriate Institutional Review
Board (IRB)/Research Ethics Committee prior to the commencement of data collection. In
addition, official permission to conduct the study was obtained from the Saudi MOH and the
administrations of the participating healthcare organizations. The study was conducted in
accordance with the ethical principles outlined in the Declaration of Helsinki (World
Medical Association, 2013) and complied with all applicable institutional and national
ethical guidelines governing research involving human participants.

All participants were informed about the purpose of the study, the research procedures, the
expected duration of participation, and the potential benefits and minimal risks associated
with the research. Participants were also informed that their participation was entirely
voluntary and that they had the right to refuse participation or withdraw from the study at
any time without penalty or any adverse consequences. Written informed consent was
obtained from all participants before they completed the questionnaire.

To ensure confidentiality and protect participants' privacy, no personally identifiable
information, such as names, employee identification numbers, telephone numbers, or email
addresses, was collected. All responses were anonymous, and the collected data were treated
with strict confidentiality. The data were securely stored on password-protected electronic
devices accessible only to the principal researcher and were used exclusively for academic
and research purposes. Upon completion of the study, the data were retained according to
institutional research policies and will subsequently be securely destroyed.

The study involved minimal risk to participants, as it consisted solely of completing a
structured questionnaire regarding perceptions of predictive analytics, E-HRM , talent
retention, workforce planning, data-driven HR decision-making, and organizational barriers.
Participants were not exposed to any physical, psychological, legal, or financial risks, nor
were they asked to disclose confidential organizational information beyond their professional
opinions and experiences.

Throughout the research process, the principles of honesty, integrity, transparency, and
academic responsibility were maintained. The data were analyzed objectively and reported
accurately without fabrication, falsification, or manipulation. All published literature and
sources of information were appropriately acknowledged and cited in accordance with the
American Psychological Association (APA) 7th edition guidelines to ensure academic
integrity and avoid plagiarism.
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APPENDIX B

Research Questionnaire

Title of the Study

Predictive Analytics in Electronic HRM: Improving Talent Retention and Workforce
Planning in Saudi Healthcare Organizations

Participant Information
Dear Participant,

You are invited to participate in this research, which aims to examine the role of Predictive
Analytics in E-HRM and its impact on Talent Retention and Workforce Planning in Saudi
healthcare organizations.

Participation is voluntary. Your responses will remain confidential and anonymous and will
be used solely for academic research purposes.
Please indicate your level of agreement with each statement by selecting one response.

Likert Scale

Scale Meaning
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree

Section A: Demographic Information
Gender
o Male
o Female
Age
o 20-29
o 30-39
o 4049
o 50+
Educational Qualification
o0 Diploma
o Bachelor's
0 Master's
0 Doctorate
Job Position
o HR Professional
O Physician
O Nurse
o Allied Health
0 Administrative Staff
o IT Staff
Years of Experience




O Less than 5 years

0 5-10 years

o 11-15 years

0 More than 15 years

Type of Healthcare Organization
0 MOH Hospital

O Specialized Hospital

0 Primary Healthcare Center

Section B: Predictive Analytics Adoption (Independent Variable)

Adapted from: Marler and Boudreau (2017); Levenson (2018)

No. Statement

PA1 Our organization uses predictive analytics
to support human resource decisions.

PA2 HR decisions are supported by predictive
models generated from workforce data.

PA3 Historical workforce data are analyzed to
forecast future HR needs.

PA4 Predictive analytics is integrated into our
E-HRM system.

PAS Predictive analytics improves the quality
of HR planning in our organization.

PAG6 Management relies on predictive analytics
when making workforce-related decisions.

Section C: Data-Driven HR Decision-Making (Mediator)

Adapted from: Marler and Boudreau (2017)

No. Statement

DD1 HR decisions are based on data rather than
intuition.

DD2 Managers regularly use HR reports before
making workforce decisions.

DD3 Data analysis improves the quality of HR
decision-making.

DD4 Strategic HR decisions are supported by
workforce analytics.

DD5 Evidence-based decision-making is
encouraged throughout the organization.

DD6 HR managers utilize analytical findings
when developing HR policies.




Section D: Organizational Barriers (Moderator)
Adapted from: Angrave et al. (2016)

No. Statement

OB1 Our organization lacks employees with
sufficient analytics expertise.

OB2 HR information systems are not fully
integrated.

OB3 Poor data quality limits the use of
predictive analytics.

OB4 Management support for predictive
analytics is inadequate.

OBS5 Employees resist adopting analytics-
driven HR practices.

OB6 Limited technological infrastructure
affects HR analytics implementation.

Section E: Talent Retention (Dependent Variable 1)
Adapted from: Allen et al. (2010); Hausknecht and Trevor (2011)

No. Statement

TRI1 Our organization successfully retains
talented employees.

TR2 Employees are encouraged to remain with
the organization for the long term.
The organization provides sufficient
career development opportunities.
Employees are satisfied with retention
initiatives implemented by management.
The organization effectively reduces
employee turnover.
I believe talented employees intend to
remain in this organization.

Section F: Workforce Planning (Dependent Variable 2)

Adapted from: Becker and Huselid (2006); Minbaeva (2018)

No. Statement

WP1 Our organization accurately forecasts
future workforce requirements.

WP2 Workforce planning is aligned with
organizational objectives.

WP3 HR planning ensures sufficient staffing
levels.




Future workforce shortages are
anticipated effectively.

Workforce planning supports
organizational performance.

The organization effectively plans for
future competency requirements.

Questionnaire Summary

Variable Number of Items Source

Predictive Analytics 6 Marler & Boudreau (2017);

Adoption Levenson (2018)

Data-Driven HR Decision- Marler & Boudreau (2017)

Making

Organizational Barriers Angrave et al. (2016)

Talent Retention Allen et al. (2010);
Hausknecht & Trevor
(2011)

Workforce Planning Becker & Huselid (2006);
Minbaeva (2018)

Total Measurement Items: 30
Demographic Questions: 6
Total Questionnaire Items: 36
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