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ABSTRACT 

Advances in digital technologies, artificial intelligence, machine learning, big data, and analytical tools have 

improved decision-making in many areas. One of these is HR analytics, also known as workforce or people 

analytics. This emergent concept is applied in human capital management and decision-making, and it is based 

on factual information rather than intuition and experience. HR analytics has become extremely important for 

management and organizations’ performance and competitiveness. The purpose of this conceptual paper is to 

discuss how HR analytics can influence a firm’s performance and contribute to its success. This research paper 

will review the existing literature on the topic and attempt to create a theoretical model of connection between 

HR analytics and organizational performance. Although HR analytics has been widely discussed and 

researched, little work has been done to specifically assess its role in organizational performance, evidence-

based decision-making, and management practices. 
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1. INTRODUCTION 

HR analytics refers to the collective term that includes data-based approaches in managing employees and 

their relationships with the organization. In other words, HR analytics is the application of analytics to human 

capital management decisions, including recruiting, employee engagement, learning and development, and 

retention, by examining the impact of options on organizational output and performance. It is an innovative 

approach that is strategically integrated into decision-making and is recognized as a critical enabler to 

achieving sustainable competitive advantage. In this era of evidence-based decision making, HR analytics is 

increasingly being prioritized by companies through strategic emphasis on HRM. This is because employees 

represent an organization’s most important asset. Therefore, leveraging HR analytics is of paramount 

importance since it allows companies to make decisions regarding their human capital in a more informed 

manner. This concept promotes continuous improvement through innovation and learning and thus facilitates 

organizational improvement processes. The following four management theories can be used to analyze the 

relationship between HR analytics and organizational performance.  

• Human Capital Theory: Human Capital Theory was advanced by Becker (1964) and it highlights the 

fact that human capital is the most significant determinant of economic performance. In addition, the theory 

suggests that human capital is a valuable resource, which is non-imitable, rare, and non-substitutable. 

According to Human Capital Theory, it is possible to gain competitive advantage through people by 

investing in employees’ knowledge, skills, competencies, and experience to maximize organizational 

performance. HR Analytics helps in investing in and developing human capital to ensure that employees’ 

capabilities meet organizational needs. It also helps in making the right choices about the workforce, which 

leads to increased productivity, innovation, and performance. Thus, Human Resource Analytics promotes 

human capital development and maximizes performance in order to achieve economic gains (Becker, 

1964). 

• Resource-Based View: Resource-Based View developed by Barney (1991) focuses on the importance 

of VRIN resources for achieving sustainable competitive advantage. VRIN stands for Valuable, Rare, 

Inimitable, Non-substitutable, and it means that in order to gain sustained advantages, an organization 
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should make the best use of its resources, which are unique and rare compared to those of other companies. 

Resource-Based View explains how HR Analytics helps in deploying human capital for gaining 

competitive advantage. Using human resource data, an organization is able to make accurate predictions 

concerning HR analytics, which in turn help in maximizing workplace performance. Additionally, it is 

possible to ensure that the workforce is motivated, productive, and well-led so that the company achieves 

its performance goals and objectives. Thus, Human Resource Analytics plays a crucial role in maximizing 

the economic value of employees while maintaining the competitive edge of the firm (Barney, 1991). 

• Dynamic Capability Theory: It is proposed by Teece, Pisano, and Shuen (1997) and it explains how 

organizations can innovate, learn, and transform their operations in order to succeed in a volatile 

environment. In a constantly changing world, it is essential for companies to be aware of emerging trends 

and conditions in order to remain competitive. HR Analytics can be applied in order to maximize 

workforce planning and predictive analytics, which refers to the ability of a company to make accurate 

predictions about future events on the basis of historical data. Using workforce data, it is possible to 

maximize human resource planning and ensure that the right people are attracted, retained, and motivated 

in order to achieve organizational goals. Thus, Dynamic Capability Theory explains how Human Resource 

Analytics can help in maximizing people analytics for strategic planning, which leads to superior 

performance and sustainable competitive advantage (Teece, Pisano, & Shuen, 1997). 

• Evidence-Based Management Theory: Evidence-Based Management (EBM), formalized by 

Rousseau (2006) and further popularized by Pfeffer and Sutton (2006), emphasizes managerial decision-

making based on the best available evidence rather than intuition, tradition, or personal judgment. The 

theory suggests that the most effective way of making managerial decisions is on the basis of evidence 

obtained in the process of conducting scientific studies and relying on the experiences and professional 

judgment of leaders. HR Analytics helps in making decisions about people on the basis of evidence. The 

use of HR analytics allows for making the right choices about staffing, workforce management, employee 

engagement, compensation, and other essential areas, which then leads to superior performance (Rousseau, 

2006; Pfeffer & Sutton, 2006). 

The above theories establish that Human Resource Analytics is a strategic capability that promotes evidence-

based decision-making, effective human capital utilization, and improved organizational performance. 

Collectively, they highlight the need for an integrated framework that explains the influence of organizational 

factors and strategic decision-making on organizational outcomes. Accordingly, this conceptual paper 

proposes a comprehensive model illustrating the relationships among Human Resource Analytics, 

organizational factors, strategic decision-making, and organizational performance. Against this background, 

this conceptual paper aims to provide an integration of the research findings already discovered by various 

researchers and propose a model which will illustrate the interrelations between different aspects and 

components of HR analytics and organizational performance.  

2. REVIEW OF LITERATURE 

The present section contains the literature review on Human Resource Analytics and its connection with 

organizational performance. In it, the results of the cited studies are critically analyzed and the gaps in the 

existing research are identified.  

 

Jayashree Roul et al., (2024) perform a study involving the identification of research trends and directions 

of HR analytics. Using the SPAR-4-SLR, the authors carry out an analysis of the highly cited articles of this 

field retrieved from the Scopus database. They group the findings according to themes, such as HR analytics, 

performance management, training and development, artificial intelligence, machine learning, HR information 

system, and organizational development. Their results demonstrate that HR analytics is a strategic capability 

which allows organizations to make data-driven decisions to facilitate human capital development. The authors 

conclude that organizations use these insights and analytics to make informed decisions about human capital 

planning to gain competitive advantages. They also reveal the key challenges in the strategic capability of 

human resource analytics, which include the need to combine analytic tools and HR strategies for sustainable 

competitive advantage (Jayashree Roul et al., 2024). 

https://ijsrem.com/


         
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 10 Issue: 08 | Aug - 2026                             SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67042                                          |        Page 3 
 

 

Delfi Kurnia Zebua et al. (2024) analyzed recent studies to reveal how and to what extent HR analytics drives 

organizational performance. The results of the study show that analytics enhances recruitment, retention, 

training, strategic planning, and other aspects which improve workforce and organizational performance. The 

authors report that predictive and machine learning could enable organizations to make better decisions about 

their people. However, they add that these benefits are conditional upon the availability of data, infrastructure, 

and competent analysts and managers who can implement the analytics. They also noted the ethical issues 

involved in collecting and using data. The authors concluded that HR analytics has become an essential 

component of organizations, as it can provide them with competitive advantages over others (Delfi Kurnia 

Zebua et al., 2024).  

 

Patricia and Kumadang (2024) carried out a study to establish how organizations can benefit from the 

combination of HR Information System (HRIS) and HR analytics. The authors review previous works to 

demonstrate that the role of HR information systems is growing in modern organizations because they can 

improve strategic planning, workforce monitoring, and overall performance. Similarly, the study identifies the 

influence of analytic practices on organizational performance. It demonstrates that these practices, when 

combined with information systems, allow organizations to recognize patterns in people’s data and reveal gaps 

in staffing and their operations. According to the authors, such an approach can be effective if organizations 

possess appropriate culture and leadership and take proper measures to manage HR analytics. The authors 

concluded that the combination of HRIS and HR analytics can be more efficient than traditional HR practices. 

(Patricia & Kumadang, 2024) 

 

McCartney & Fu (2022) conducted a research to reveal mechanisms, motivations, and context, which 

determine how and why HR analytics influences organizational performance. The article provides a conceptual 

model, based on which the authors analyze how HR analytics can create value for firms. They argue that it is 

an indirect influence, as HR analytics supports decision-making processes in HRM, which, in turn, affect 

organizational performance. The study also explains that it is a strategic HR management capability, as it 

enables firms to make evidence-based and purposeful decisions. HR analytics could benefit organizations if 

they possess supportive culture and leadership, the right skill sets, and developed data management 

capabilities. They highlight that many organizations fail to capitalize on analytics because they invest too 

much effort in training people with hard skills instead of focusing on their soft skills and developing their 

managerial capabilities (McCartney & Fu, 2022).  

 

Shet et al. (2021) undertaken a study with the objective of determining the critical success factors, based on 

which organizations can capitalize on HR analytics. The authors review the extant scholarly literature and 

develop a conceptual model, which establishes the relationship between critical success factors, people 

analytics, and firm performance. They have identified the essential factors such as investments in technology, 

development of workforce competencies, and alignment with HRM practices etc. for the successful 

implementation of HR analytics. Shet et al. concluded that HR analytics is valuable, but most firms do not 

benefit from it because they take little interest in the development of analytical competencies and the creation 

of appropriate environments. They recommended investing in the improvement of employees’ data science 

competencies and promoting a supportive culture. (Shet et al., 2021) 

   

Peeters et al., (2020) reviewed previous articles and develop a conceptual model, which demonstrates the 

mechanisms through which HR analytics can create the value for organizations and contribute to their 

performance. The authors argued that it is a context-driven strategic capability, meaning that it is essential for 

firms to understand how to use HR analytics in their specific environments. They underlined that managers 

should rely on analytic insights to make informed decisions regarding HRM and take appropriate actions. They 

suggested that organizations need to recognize the potential of HR analytics and effectively incorporate it into 

their existing strategies and structures. The authors recommended that future research should focus on the 

analysis of how cultural influence drives the process of adaptation and analytics implementation (Peeters et 

al., 2020).  

 

Opatha (2020) provided a literature review and conceptual model, based on which the author defined HR 

analytics and discussed its applications and benefits. The study defined HR analytics as the process of 
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gathering, analyzing, interpreting, and reporting data related to HRM to make decisions and improve 

organizational performance. Opatha (2020) identified its key areas, including recruitment, training, 

performance management, compensation, succession planning, engagement, and retention. The author 

concluded that HR analytics is a strategic capability, which allows firms to make smart decisions about their 

human capital, leading to individual and organizational improvement (Opatha, 2020).  

 

Ghasemaghaei (2020) conducted a research to explore how organizations use big data analytics to improve 

organizational performance. While the study focuses on big data analytics, some of its findings could be 

applied to HR analytics, as it is a significant part of it. Ghasemaghaei’s analysis of the extant scholarly articles 

demonstrates that the effectiveness of big data analytics depends on several factors, including knowledge 

discovery, managerial support, and analysts’ competencies, and data quality. According to the author, it is 

crucial for firms to develop strategies and structures, which would help them benefit from the data discovery 

process, as they could gain substantial advantages over their competitors. Ghasemaghaei concluded that big 

data analytics is an important organizational resource, which enables firms to make better decisions and create 

new knowledge, leading to innovation, improvements, and competitive advantages (Ghasemaghaei, 2020).  

 

Alagaraja (2013) provided a critical review of HRM practices and their influence on the performance of 

organizations in different industries. The author argued that human capital development in firms is possible 

through the implementation of appropriate HRM practices. He suggested that it is crucial for managers to 

consider people’s learning and development, leadership, and organizational learning and capability to 

guarantee continuous performance improvement. Although the author does not mention HR analytics, his 

study highlights its importance, as well as the need to invest in evidence-based human resource practices. He 

concluded that it is vital for organizations to develop proper practices in HRM if they want to achieve long-

standing performance and secure competitive advantages. (Alagaraja, 2013).  
 

3. RESEARCH GAP 

Over the past decade, Human Resource Analytics (HRA) has been a topic of great interest to researchers. This 

is mainly because of the growing need for evidence-based HR practices and the fact that organizations are 

undergoing a digital revolution. Past studies have shown that HRA has the potential to improve various aspects 

of human resource management, including recruitment, planning, employee engagement, retention, and 

overall productivity. However, there is still much to be discovered about HRA, and several research gaps need 

to be addressed. First, although there has been an extensive body of research on the antecedents of HRA, little 

is known about how exactly it can drive organizational performance. Most of the research done focuses on the 

tools, technologies, and challenges associated with HRA. Additionally, there is a need to further establish a 

conceptual model of HRA that integrates the factors that influence its use in organizations. Second, although 

many studies have shown the importance of strategic HR decisions, little is known on the role that strategic 

decision-making plays in influencing organizational performance through HRA. In other words, the mediating 

role of strategic decision-making is not well understood. Finally, there is a need to develop a comprehensive 

conceptual model of HRA that includes organizational factors such as leadership, analytics competencies, 

evidence-based human resource practices, resources, and strategic decision-making that influence 

organizational performance. 

4. RESEARCH QUESTIONS 

The present conceptual study seeks to answer the following research questions. 

• In what way can HRA contribute to improving the organization’s performance?  

• What are the factors that contribute to effective implementation of HRA in an organization? 

• To what extent is the strategic decision-making process act as a mediator in the relationship between 

HRA and organizational performance? 
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• Is it possible to develop a conceptual model that expounds on the relationship between Human 

Resource Analytics, organizational factors, strategic decision-making, and organizational performance? 

5. OBJECTIVES OF THE RESEARCH PAPER 

The present research paper proposes to achieve the following objectives. 

• To establish the relationship between HRA and organizational performance. 

• To determine the organizational factors that influence the effective implementation of HRA. 

• To assess the intervening effect of strategic decision-making on the relationship between HRA and 

organizational performance. 

• To develop a conceptual model of the relationship between Human Resource Analytics, organizational 

factors, strategic decision-making, and organizational performance. 

6. RESEARCH DESIGN 

The study adopted a conceptual research design that comprised four stages: research design, study selection, 

data extraction, appraisal, and synthesis. Each of the stages is described below: 

• Research Design: A conceptual model was developed to establish the relationship between HRA 

capability, Strategic HRM (SHRM), organizational performance, and potential organizational moderators. 

Instead of collecting data from respondents, the researchers analyzed data available in published works. 

Consequently, a search of online databases, journals, and books was conducted to identify research works 

on the topic of interest. 

• Study Selection: The online databases, journals, and books searched include Scopus, Web of Science, 

Science Direct, Emerald Insight, and Google Scholar etc. The search yielded articles, books, book chapters, 

conference proceedings, and reviews. In total, 20 articles published between 2013 and 2024 were identified 

and selected. The inclusion criteria were studies that focused on HRA, SHRM, evidence-based human 

resource management practices, and organizational performance as an outcome variable. 

• Data extraction and appraisal, and synthesis: The aims, theories, methods, variables, and findings 

of the selected works were extracted and used to develop a conceptual model. The model will provide a 

comprehensive view of the variables under study, their attributes, indicators, and measurement techniques. 

Additionally, the appraisal process involved evaluating the relevance, validity, and quality of the selected 

research works. 

7. PROPOSED CONCEPTUAL FRAMEWORK 

Based on the reviewed literature, this research paper hypothesized that Human Resource Analytics improves 

organizational performance via strategic human resource management while organizational capability 

moderates the relationship. The various dimensions of each of these variables along with their metrics is given 

below.  

• Independent Variable (Human Resource Analytics Capability): This study conceptualizes HRA 

capability as the organization’s ability to capitalize on HR analytics. The variable is operationalized using 

seven items: 

1. Data Quality (Ghasemaghaei, 2020) is measured by the Human Resource Data Quality Index. 

It involves assessing the accuracy, completeness, consistency, timeliness, and reliability of human 

capital data. 

2. Human Resource Information System (Marler and Boudreau, 2017) is evaluated using the 

Human Resource Information System Effectiveness Index. It entails measuring the extent to which 

firms’ HRIS demonstrate human capital management effectiveness. 
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3. Predictive Analytics (McCartney and Fu, 2022) is measured by the Predictive Analytics 

Utilization Index. It involves evaluating how firms operationalize statistical, predictive, and machine 

learning analytics. 

4. Workforce Analytics (Marler and Boudreau, 2017) is assessed using the Workforce Analytics 

Maturity Index. It comprises determining the extent to which organizations engage in workforce 

analytics to develop evidence-based personnel decisions. 

5. Analytical Competency (Angrave et al., 2016) is evaluated using the Analytics Competency 

Index. It is concerned with measuring the level of analytical expertise demonstrated by human resource 

professionals. 

6. Artificial Intelligence (Margherita, 2022) is measured by the AI Adoption Index. It entails 

examining the extent to which firms have integrated artificial intelligence solutions into HRA. 

7. Data-Driven Human Resource Decisions (Marler and Boudreau, 2017) is assessed using the 

Evidence-Based HR Decision Index. It involves determining the degree to which firms make evidence-

based human resource decisions. 

• Mediating Variable (Strategic Human Resource Management): A mediating variable, or mediator, 

serves as an intermediary that explains the mechanism through which an independent variable affects a 

dependent variable. It captures the influence from the independent variable and passes it on to the 

dependent variable, helping to explain the underlying process of the relationship. This paper treats 

Strategic HRM as a mediating variable. It operationalizes strategic HRM using eight indicators. 

1. Evidence-Based Decision Making (Rousseau, 2006) is measured by the Evidence-Based 

Management Adoption Index. It entails examining the extent to which firms make evidence-based 

personnel decisions. 

2. Strategic Talent Acquisition (Marler & Boudreau, 2017) is assessed using the Strategic Talent 

Acquisition Effectiveness Index. It comprises evaluating the extent to which firms acquire talent in 

alignment with business needs. 

3. Strategic Performance Management (McCartney & Fu, 2022) is measured by the Strategic 

Performance Management Effectiveness Index. It is concerned with evaluating how firms design 

performance management systems to achieve strategic objectives. 

4. Strategic Talent Development (Alagaraja, 2013) is evaluated using the Strategic Talent 

Development Index. It entails determining the extent to which organizations invest in talent 

development. 

5. Strategic Talent Management (Boudreau & Ramstad, 2007) is assessed using the Strategic 

Talent Management Index. It comprises examining how firms manage human capital to satisfy future 

talent needs. 

6. Employee Engagement (Schaufeli et al., 2002) is measured by the Employee Engagement 

Index. It involves evaluating the degree of involvement employees demonstrate in their work. 

7. Strategic Workforce Planning (Marler & Boudreau, 2017) is evaluated using the Strategic 

Workforce Planning Effectiveness Index. It is concerned with determining how firms execute 

workforce planning in support of strategic goals. 

8. Strategic Employee Retention (Hausknecht et al., 2009) is assessed using the Strategic 

Employee Retention Index. It comprises examining how firms retain skilled workers. 

• Moderating Variables: A moderating variable (moderator) is a variable that influences the strength 

or direction of the relationship between an independent and dependent variable. It explains how the effect 

occurs (how?), but not why, by interacting with the independent variable to change the relationship. This 

paper has identified six key moderators: 

1. Leadership Support (McCartney & Fu, 2022) is assessed using the Top Management Support 

Index. It entails measuring the extent to which top-level leaders support human resource analytics 

initiatives. 
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2. Organizational Culture (Schein and Schein, 2017) is evaluated using the Data-Driven Culture 

Index. It comprises examining the extent to which firms embrace data-driven approaches to decision-

making. 

3. Digital Infrastructure (Margherita, 2022) is measured by the Digital Maturity Index. It involves 

determining the level of digital proficiency possessed by the firm. 

4. Analytical Skills (Angrave et al., 2016) is assessed using the Analytics Capability Index. It 

entails measuring the level of analytical expertise demonstrated by employees. 

5. Data Governance (Abraham et al., 2019) is evaluated using the Data Governance Maturity 

Index. It comprises examining how data governance policies affect human resource analytics. 

6. Organizational Readiness (Weiner, 2009) is measured by the Organizational Readiness Index. 

It is concerned with ascertaining how prepared firms are to adopt human resource analytics. 

• Dependent Variable (Organizational Performance): The study measures organizational 

performance using eight key indicators: 

1. Employee Productivity (Becker, 1964) is assessed using the Employee Productivity Index. It 

comprises examining the level of performance demonstrated by employees. 

2. Operational Efficiency (McCartney & Fu, 2022) is measured by the Operational Efficiency 

Ratio. It entails calculating the ratio of output delivered to the input utilized. 

3. Employee Satisfaction (Spector, 1997) is evaluated using the Employee Satisfaction Index. It is 

concerned with determining how satisfied workers are with their jobs. 

4. Employee Retention (Hausknecht et al., 2009) is assessed using the Employee Retention Rate. 

It comprises examining how long the firm can retain skilled workers. 

5. Innovation Capability (Teece et al., 1997) is measured by the Innovation Capability Index. It 

involves estimating the extent to which an organization engages in innovative activities. 

6. Organizational Effectiveness (Cameron, 1986) is evaluated using the Organizational 

Effectiveness Index. It comprises determining the extent to which an organization achieves its goals. 

7. Financial Performance (Kaplan & Norton, 1992) is assessed using the Return on Investment. 

It entails calculating the ratio of financial benefit derived from the project undertaken and the resources 

expended on it. 

8. Competitive Advantage (Barney, 1991) is evaluated using the Sustainable Competitive 

Advantage Index. It is concerned with estimating the ability of the firm to maintain its advantage over 

other organizations.  

The conceptual model of Impact of HRA on Organizational Performance (OP) is given below.  
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8. RESULTS AND DISCUSSION 

The present conceptual study synthesized evidence from the reviewed literature to develop an integrative 

framework explaining the relationship between HRA Capability and OP. The literature indicates that HRA 

has become a strategic capability that enhances recruitment, talent management, workforce planning, 

employee engagement, and evidence-based decision-making, thereby improving OP (Roul et al., 2024; Zebua 

et al., 2024; McCartney & Fu, 2022). HRA Capability comprises Data Quality, HR Information System, 

Predictive Analytics, Workforce Analytics, Analytical Competency, Artificial Intelligence, and Data-Driven 

HR Decisions. Together, these dimensions enable organizations to utilize workforce data for informed HR 

decisions and improved organizational performance (Ghasemaghaei, 2020; Marler & Boudreau, 2017; 

McCartney & Fu, 2022). 

The conceptual model further revealed that HRA Capability influences OP primarily through Strategic HRM. 

The mediating construct (variable) includes Evidence-Based Decision Making, Strategic Talent Acquisition, 

Strategic Performance Management, Strategic Talent Development, Strategic Talent Management, Employee 

Engagement, Strategic Workforce Planning, and Strategic Employee Retention. Organizations integrating 

these practices with HRA achieve superior OP (McCartney & Fu, 2022; Opatha, 2020; Alagaraja, 2013). The 

conceptual model also identified Leadership Support, Organizational Culture, Digital Infrastructure, 

Analytical Skills, Data Governance, and Organizational Readiness as key moderating variables that strengthen 

the relationships among HRA Capability, Strategic HRM, and OP. These capabilities support effective HRA 

implementation and improve the conversion of analytical insights into strategic outcomes (Shet et al., 2021; 

Patricia & Kumadang, 2024; Ghasemaghaei, 2020). Successful integration of HRA Capability and Strategic 

HRM enhances OP, reflected through Employee Productivity, Operational Efficiency, Employee Satisfaction, 

Employee Retention, Innovation Capability, Organizational Effectiveness, Financial Performance, and 

Competitive Advantage. Accordingly, the proposed framework suggests that HRA Capability positively 

influences Strategic HRM, which subsequently improves OP, while the identified organizational moderators 

strengthen these relationships. 

9. CONCLUSION 

HRA Capability has emerged as a strategic capability that enables organizations to improve human capital 

management and achieve superior OP. This research paper proposes an integrative framework showing that 
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HRA Capability influences OP through Strategic HRM, while organizational capabilities strengthen these 

relationships. The framework identifies Data Quality, HR Information System, Predictive Analytics, 

Workforce Analytics, Analytical Competency, Artificial Intelligence, and Data-Driven HR Decisions as the 

core dimensions of HRA Capability, whereas Evidence-Based Decision Making, Strategic Talent Acquisition, 

Strategic Performance Management, Strategic Talent Development, Strategic Talent Management, Employee 

Engagement, Strategic Workforce Planning, and Strategic Employee Retention represent the key dimensions 

of Strategic HRM that translate analytical insights into improved OP. The study further establishes that 

Leadership Support, Organizational Culture, Digital Infrastructure, Analytical Skills, Data Governance, and 

Organizational Readiness strengthen the implementation of HRA and enhance outcomes reflected through 

Employee Productivity, Operational Efficiency, Employee Satisfaction, Employee Retention, Innovation 

Capability, Organizational Effectiveness, Financial Performance, and Competitive Advantage. Overall, the 

proposed framework provides a strong foundation for future empirical validation and practical application of 

HRA to achieve sustainable OP. 
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