TPM Vol. 32, No. S1, 2025
ISSN: 1972-6325
https://www.tpmap.org/

Open Access

AIIN HRM SYSTEMS: A STUDY OF EFFICACY IN
OPERATIONAL EFFICIENCY, EMPLOYEE RETENTION,
AND BIAS MANAGEMENT IN SAUDI ENTERPRISES

MASHAIL SALEH IBRAHIM ALSALAMAH

DEPARTMENT OF MANAGEMENT INFORMATION SYSTEM AND PRODUCTION MANAGEMENT, COLLEGE
OF BUSINESS & ECONOMIC, QASSIM UNIVERSITY, SAUDI ARABIA

EMAIL: mslamh@qu.edu.sa

Abstract

Human Resource Management (HRM) has progressed through an out-of-date managerial
function to a planned driver of organizational performance, leveraging data-driven insights for
workforce organization. The incorporation of Artificial Intelligence (Al) in HRM symbolizes a
main development in organizational practices, refining employee efficiency, engagement score,
and long-term retention. Digital transformation and workforce localization are national priorities
in Saudi Arabia, implementing Al-based HR solutions helps to improve operational effectiveness
and guide tactical decision-making (DM). This investigation evaluates the impact of Al
integration on employment outcomes. Records of hiring, performance reviews, and feedback
from workers have been obtained from Saudi firms in the IT, finance, and service industries
during a two-year period. Using IBM SPSS 28, statistical approaches incorporated multiple
regression analysis (MRA), descriptive statistics (DS), and Pearson correlation analysis (PCA)
to analyze the connections between employee retention rates (ERR), HR Operational Efficiency
(HROE), candidate-job alignment (CJA), recruitment cycle time (RCT), employee satisfaction
(ES), training effectiveness (TE), and recruitment duration. DS showed high ES (4.1), HROE
(72.5%), ERR (85.3%), EES (4.0), and CJA (78.4%),. PCA revealed strong correlations (r = -
0.56 t0 0.72, p < 0.01), and MRA confirmed that all predictors significantly enhanced employee
retention (p = 0.001). All things considered, Al-enabled HRM solutions greatly increase
operational effectiveness and retention results, bolstering well-informed HR strategies and
emphasizing the vital role that ethical oversight plays in Saudi corporate operations.

Keywords: Recruitment Optimization, Saudi Enterprises, Bias Management, Ethical
Governance, Talent Retention, Human Resource Management (HRM)

1. INTRODUCTION

Human resource management (also referred to as HRM) is a major organizational process that creates an emphasis
on people to successfully achieve the strategic goals. It includes the recruitment, talents, performance appraisal,
and retention of the staff. Al has impacted the HRM through a traditional organizational framework to a data-
driven, technology-driven strategic framework [1]. The artificial intelligence helps the businesses to interpret the
labor data; automated labor uses time-consuming data process and makes more timely and objective decisions.
The innovations enhance the efficiency and productivity of HR processes as they take less time and are more
reliable in the recruitment, employee assessment, and manpower management [2].

The use of Al in HRM has many examples, and the list is constantly growing. Al helps in the recruitment process
through the identification of applicants, reduction of a list, and the ranking of the applicants based on skills and
expertise. It also improves the correspondence between job seekers and jobs. Artificial intelligence seeks remarks
and information about action to determine psychological risk and work contentment [3]. Artificial intelligence-
based performance control solutions can track productivity trends and create individual growth plans. Chatbots
can also provide timely HR service to employees [4]. However, Al in HRM, too, comes along with a list of
existing problems that should be thought through carefully. Autonomous systems are serious because bias training
data may cause Al to reproduce or amplify discrimination [5]. The issue of information privacy should also be
mentioned since sensitive, private, and professional information is stored in HR systems and must be prevented
to be abused or leaked. Moreover, excessive use of Al reduces the human touch in the HR procedures that affect
the trust of employees and emotional attachment to the organization. There are various advantages of Al in HRM.
It also enhances the performance of the operations by removing unnecessary and burdensome administrative
processes and allows the HR staff to concentrate on the strategic programs [6]. It provides accurate information
(data) that complements the process of hiring and performance rating.

The disadvantages of DM are the potential of deliberate bias, flaws in the security of the data and absence of
human judgment. Unless properly monitored, computational dependence may have unfair or disagreeable
outcomes [7]. Also, Al systems require major investments in technical expertise, facilities, and the quality of
information, which may be challenging to cooperate with startup companies [8, 9]. The adoption of Al in HRM
has a number of obstacles, preservation of computational transparency, ethical principles, and adherence to rules.
Companies have to balance between responsibility, social fairness and technological improvement [10]. Human
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verification, information verification, and continuous monitoring are necessary in order to manage credibility and
prevent bias. Also, HR employees develop new skills in confidentiality and Al knowledge to handle and evaluate
Al-based insights effectively [11].

Regardless of the improvement in artificial intelligence in HRM, several Saudi firms experience obstacles to
containing equitable, efficient and objective workforce management. Due to insufficient information utilization
and algorithmic control, problems with staff retention and recruitment remains inefficient in certain areas. For Al-
based HR systems to be certified to have enhanced efficiency in operation and ethical management, all of these
flaws must be fixed. The research being investigated examines how Al integration affects employment outcomes,
including talent retention, and how automated HR procedures affect fairness and prejudice. Businesses in the
financial, IT, and service sectors in Saudi Arabia may enhance their hiring practices, employee retention, and bias
management by integrating Al

The structure framework of the research is listed as follows. Significant background of the research is discussed
in section 1. Previous studies in Al integration in HRM systems are offered in Section 2. Data collection, statistical
tool, Al integration process was provided in section 3. Section 4 and 5 shows the experimental findings and their
discussion of the operational efficiency, employee retention, and bias management. Conclusion and future
direction of the research is discovered in section 6.

2. RELATED WORK

Al integration in HRM results in more effective hiring procedures, higher ERR, and more robust operational DM
in businesses in a variety of settings. In addition to addressing the issues of bias and fairness, analysis has shown
benefits for employment fit, decision automation, and forecasting analytics.

2.1 AI-Driven Recruitment and Talent Management

Al and strategic HR practices were examined for their contribution to organizational sustainability within non-
governmental organizations (NGO) [12]. A quantitative examination of HR professionals combined with
regression analysis revealed that Al-driven HR strategies improved efficiency and employee engagement by 21%.
Limitations included the exclusive focus on non-governmental organizations. Global trends in Al-based HRM
were explored through bibliometric mapping using Scopus data from 1990-2022 [13]. Co-word and citation
analyses identified emerging themes in automation, recruitment, and ethics, showing a 35% growth in AI-HRM
publications post-2019. One of the constraints of the analysis is its dependence on English-language sources and
the databases accessed.

An analytical review and qualitative synthesis of case evidence [14] were adopted to examine ethical restrictions
in Al-driven HR procedures. The results showed that algorithmic prejudice that affects minority groups and gender
representation happens again and over again. Major challenges in no real-world validation at the managerial scale.
Experimental research [15] evaluated about fairness in HR selection done by Al and humans. The results depicted
that Al choices were perceived as 18% less equitable, but the integration of Al with human monitoring enhanced
employee confidence. The major difficulties in the investigation consumed fake situations instead of genuine
organizational information.

2.2 Employee Retention and Performance Optimization through Al

Thematic interviews with managers indicate that HR specialists with paradoxes whilst replying to Al-assisted
recommendations. The outcomes show that difficulties among performance advancements and human empathy,
demonstrated by employing 27% upward thrust in perceived workload adaptability amongst Al-trained managers.
The obstacles encompassed the tiny qualitative sample derived from a specific region. By using system mastering
(ML) on 10,000 software information, an Al-primarily based candidate shortlisting method made HRM extra
sustainable [17]. Job-suit prediction changed into 89% correct, which was reduced on hiring time by means of
nearly 30% in comparison to ordinary screening. The unmarried organizational state of affairs-imposed obstacles,
hindering generalizability.

Generative Al technologies, containing ChatGPT, transformed HR processes using surveys and conceptual
analysis [18]. When this was added to talent management, employee interviews and employee engagement, a 32%
higher in efficiency. The rapid technological change and the lack of long-term validation were major problems.
The use of artificial intelligence has improved the HR function in a healthcare company in the United Arab
Emirates (UAE). Case-based quantitative research showed that the hiring process was 20% faster and employee
satisfaction was 15% higher [19]. Predictive analysis also makes it easier to assign people correctly. Limitations
arose from focusing on a specific institutional context.

2.3 Ethical Considerations and Challenges in AI-Based HRM

Big data and Al-driven resource management assisted retain customers in entrepreneurial initiatives [20]. Data
mining and clustering strategies used for influences in customer behavior, leading to a 25% growth of retention
rate. The results offered that Al can help companies make better decisions. A key drawback of the analysis was
lack of validation across industries. A variety of approaches were utilized to examine how Al was incorporated
into HRM procedures across many businesses [21]. Descriptive and regression statistics represented that digital
readiness increased Al adoption by 41%, thereby improving data-driven HR effectiveness. Restrictions such as
small number of samples and also focusing a region.
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Generative Al strategies worked as virtual HR supporters to help the hiring and policy duties [22]. Simulation
trials and user surveys offers that work automation became 34% better and HR DM earlier. People thought
operational flexibility was better, but there wasn't enough field deployment validation. Expert interviews and
corporate case studies [23] looked at how Al may cause big changes in HR operations. Automation changed how
people were chosen, evaluated, and planned for the workforce, cutting down on administrative duties by as much
as 29%. Limitations arose from reliance on predictive rather than longitudinal data.

2.4 Research gaps

Numerous studies have shown that Al improves HRM effectiveness, recruiting, and employee retention (e.g.,
[13], [18], [20]), yet, number of unanswered questions. Generalizability has been restricted by previous
publications' frequent reliance on small sample sizes or single-sector analysis [17], [20]. Instead of using actual
organizational evidence, several studies employ conceptual or simulated information [15], [16]. Additionally, a
lack of research on algorithmic transparency, bias reduction, and ethical governance in real-world human resource
applications [15, 23]. The Saudi setting, where workforce localization and digital transformation are strategic
concerns, is not particularly covered in many studies. To mitigate the aforementioned listed difficulties, this
analysis adopted multi-sector empirical information via Saudi enterprises, by employing statistical analysis (IBM
SPSS 28), to represent a flexible, egalitarian, and performance-oriented structure for Al-integrated human
resource management.

3. MATERIALS AND METHODS

An empirical approach was adopted to assess that incorporating Al into HRM systems affected efficiency in
operations, employee retention, and imbalanced organization in Saudi companies. The priority placed on
examining effectiveness measures and employee sentiments in the analytical methodology ensured a
comprehensive assessment of artificial intelligence-based HR practices.

3.1 Process of Data Collection

The information was obtained from a variety of different sources, containing HR systems logs documenting Al-
powered procedures involving automated resume selection, forecasting candidate examination scores, the
effectiveness of training, HR operational effectiveness, and sentiment-based evaluations of EES and ES;
recruitment records metrics like hiring success percentage, candidate-job fit, and recruitment cycle time; and
employee feedback obtained via questionnaires, evaluations of performance, participation scores and departure
interviews.

Table 1 offers the demographic characteristics of the respondents, congaing HR departments in Saudi Arabia. A
purposive sampling technique was applied to select 30 enterprises that had been using Al-powered human
resources solutions for a minimum of a year. A total of 450 participants including HR managers, recruiters, and
employees were surveyed inside these businesses.

Table 1: Demographic Characteristics of Saudi HR Respondents

Variable Type Frequency (n) Percentage (%)

Finance 150 333
Sector

IT 150 333

Service 150 333

Men 270 60.0
Gender

Women 180 40.0

20-29 110 244
Age (years)

30-39 180 40.0

4049 120 26.7

50+ 40 8.9

Undergraduate 280 62.2
Education Level degree (UG)

Master-level 140 31.1

qualification

Terminal degree 30 6.7

0-5 90 20.0
Years of Experience

6-10 150 333

11-15 120 26.7

16+ 90 20.0
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The demographic table presents a sample that is evenly distributed in the finance sector, IT sector, and service
sector, with 33.3 percent representation of each. The participant distribution includes 60% men and 40% women.
The age of most participants is 30-39 (40%), and most of the participants have a UG (62.2%). Work experience
is wide, with 33.3% having work experience of 6 -10 years and 26.7% having work experience in 11-15 years.
Collectively, it is a balanced sample regarding sector, gender, age, education, and experience to examine Al
implementation in HRM.

3.2 Al Integration Process

The process of Al incorporation implies the deployment of advanced HRM tools to optimize recruitment and
workforce management. Automated resume screening sifted through applicant evaluation, and employed ML
models to assess job, and possible applicant performance. The engagement, trend of satisfaction, and risk of
attrition were tracked through sentiment-based employee feedback analysis. All these Al-based operations
enhanced efficiency in operations, talent alignment, and informed strategic HR DM.

3.3 Statistical analysis

The collected data were analyzed using IBM SPSS 28, employing descriptive statistics (DS) to summarize central
tendencies and dispersions of recruitment metrics, candidate-job alignment, employee satisfaction, and retention
rates. Pearson correlation analysis (PCA) was performed to analyze the association between candidate-job fit,
retention outcomes, recruitment efficiency and employee satisfaction. Multiple regression analysis (MRA) was
applied to assess the anticipated effect of Al-enabled HR interventions on employee retention, and operational
efficacy controlling for sectoral variances and enterprise size. This technique gave a full picture of the
consequences of Al integration, representing both regions required constitutional oversight and regions where
effectiveness has increased.

4. RESULTS

The following portion displays how Al in HRM affects HROE, ERR, and discriminatory management within
Saudi businesses. In addition to statistical techniques comprising MRA, DS, and PCA, the qualitative results
obtained from employee input were provided. According to data, employing Al increased EES, CJA, TE, and ES,
and decreased RCT. All these factors contributed to higher rates of retention.

¢ Descriptive Statistics (DS)

Descriptive Statistics (DS) summarized key HRM indicators. These included recruitment cycle time, how well
candidates match jobs, employee satisfaction, retention rates, training effectiveness, HR operational efficiency,
and engagement scores. This analysis highlighted overall trends and variations among Saudi businesses by
calculating means (M), standard deviations (SD), and ranges. This approach helped present and compare results
across different industries, focusing on Al-integrated HRM factors. It prepared the ground for further regression
and correlation analysis. Table 2 discovered central trends and variations of Al-enabled HRM elements are
summarized by DS. Figure 1 displays the Al-enabled HR measures' Mean + SD, Maximum (Max), and Minimum
(Min) scores.

Table 2: Descriptive statistics of Al-enabled HRM variables across Saudi enterprises

Variable N Mean | SD Min | Max
Recruitment Cycle Time (RCT) | 450 32.5 8.6 18 56
(days)

Candidate-Job Alignment (CJA) | 450 78.4 9.2 55 95
(%0)

Employee Satisfaction (ES) (1- | 450 4.1 0.7 2.0 5.0
5)

Employee Retention Rate (ERR) | 450 853 6.8 70 96
(7o)

Training Effectiveness (TE) (1- | 450 39 0.8 2.0 5.0
5)

HR  Operational  Efficiency | 450 72.5 103 50 95
(HROE) (%)

Employee Engagement Score 450 4.0 0.7 2.0 5.0
(EES) (1-5)
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Figure 1. Visualization representation of (a) Mean + SD, (b) Minimum, and (¢) Maximum Values of Al-
Enabled HR Metrics

Table 2 offers the DS of seven variables. The average RCT was 32.5 days (SD = 8.6), representing moderate
variation across enterprises. CJA averaged 78.4%, while ES and engagement were both are superior result (means
= 4.1 and 4.0). ERR averaged 85.3%, supported by strong TE (mean = 3.9) and HROE (mean = 72.5%),
demonstrating successful Al-powered HR performance.
e Pearson Correlation Analysis (PCA)
PCA was employed to evaluate the relationship among Al-based HR indicators and workforce outcomes. It
quantified the connection among the transformations during the recruitment period, the fitment between
candidates and jobs, staff contentment, involvement, and retention. The analysis identifies the Al-enabled
procedures that have a major impact on employee experiences and company efficiency by forecasting important
relationships. This method helps HR managers prioritize Al investments for optimal impact by demonstrating
how increases in operational efficiency result in higher retention and engagement rates. Equation 1 provides the
mathematical formulation.
q= 2(Fus)=(Zu)(Es) )

VEZ W= [z L v3-(3 5)?]
Where q is the correlation coefficient, indicating the strong point of the linear connection between 2 variables, z
is the total number of observations, v and u and s are the first and second variable values under consideration.

Table 3 and Figure 2 demonstrate the PCA matrix showing relationships among Al-enabled HRM variables.
Table 3: Pearson Correlation Matrix of AI-Enabled HRM Variable

Variable 1 2 3 4 5 6 7

Recruitment Cycle Time (RCT) | 1

Candidate-Job Alignment (CJA) | -
0.56%*

Employee Satisfaction (ES) 0.68*%* | 1

0.48%*

Employee Retention Rate 0.63*%* | 0.72%* | 1

(ERR) 0.42%%*

Training Effectiveness (TE) 0.51*%* | 0.65** | 0.61** 1

0.33%*

HR Operational Efficiency 0.60** | 0.58** | 0.62%* 0.55%* 1

(HROE) 0.45%*

Employee Engagement Score 0.59** | 0.71%*% | 0.68** 0.64** 0.61** | 1

(EES) 0.38%*
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Figure 2: Pearson Correlation Analysis of HRM Performance Metrics.

Table 3 and Figure 2 illustrate the Pearson correlations between seven HR variables depicted in the table. The
time of the recruitment cycle is in negative relation with all other variables (r = -0.33 to -0.56, p < 0.01), which
means the faster the recruitment results, the better. CJA fit is positively associated with ES, ERR, TE, HROE, and
engagement (r = 0.51, 0.68). There is a strong correlation between ES and RR (r = 0.6572), TE and ERR (r =
0.6168), TE and HROE (r = 0.6264), and TE and ESS (r = 0.6268). On the whole, all the correlations are
significant (p < 0.01), which refers to the positive interrelated impacts of Al-enabled HR practices.

. Multiple Regression Analysis (MRA)

MRA was employed to recognize how several Al-integrated HRM components affect employee retention in Saudi
enterprises. By controlling for structural sector and size, the examination revealed which Al-driven HR functions
most significantly contribute to enhanced retention, operational performance, and overall labor force engagement.
Mathematically, it is expressed as in Equation 2.

Yi = Bo + B1Xi +€i 2

For each observation i, Yi indicates the dependent variable and X; the independent variable, Bo, 31 and€:; illustrate
the intercept, slope coefficient, and random error, respectively. Table 4 demonstrates the multiple regression
analysis examining the predictive effect of Al-enabled HR interventions on employee RR in Saudi enterprises.
Table 4: MRA for Predicting Employee Retention Rate

Predictor Variable B SE B B t p
Recruitment Cycle Time (RCT) -0.18 0.04 -0.16 -4.50 0.001
Candidate-Job Alignment (CJA) 0.25 0.05 0.21 5.00 0.001
Employee Satisfaction (ES) 0.32 0.06 0.28 533 0.001
Training Effectiveness (TE) 0.19 0.05 0.17 3.80 0.001
HR  Operational Efficiency | 0.21 0.05 0.19 4.20 0.001
(HROE)

Employee  Engagement Score | 0.24 0.06 0.20 4.00 0.001
(ESS)

Table 4 describes the prediction ERR using regression; it could be seen that the six predictors have a significant
effect on ERR (p = 0.001). Recruitment cycle time has a negative relationship with retention (B = -0.18, 0.16),
whereas CJA (B =0.25), ES (B=0.32), TE (B =0.19), HROE, and ESS (B = 0.21, 0.24) posit The values of the
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t-values show that all the coefficients are statistically strong, which proves the strong influence of Al-enhanced
HR practices on enhancing the retention results.

5. DISCUSSION

Analysis of the influence of Al execution on HRM process HROE in Saudi businesses was the main objective of
the research. While the results of the existing studies were insightful, a number of limitations were highlighted.
Some research only addressed non-governmental organizations, which restricted the generalizability of findings
to other industries [13]. International bibliometric analysis was limited by the use of English-language
publications and by the coverage of the Scopus database [14]. Generally, ethical assessments couldn't be
experimentally validated at an organizational scale [15], and assessments among Al and human-made HR
selections of simulated cases rather than real company information [16]. Qualitative research was hindered by a
restricted number of participants from a singular industry. The utilization of Al-driven selection techniques for
employee’s assessment was restricted to the number of organizations, hence constraining generalizability. The
research examined on HR managers within Saudi Arabia's chemical manufacturing sectors, interpretation statistics
inapplicable to other industries and organizational contexts. The analysis is based on theoretical, evaluating
managerial and technological aspects, and it lacked quantitative validation of the elements that both promote and
obstruct the deployment of Al. To address the shortcomings of earlier research, there was a focus on the
incorporation of Al across various industries in Saudi Arabia to improve generalizability, and employing
quantitative statistical approaches to validate the influence of artificial intelligence on HRM performance. The
research incorporated employee input with operational KPIs to discover an evidence-based evaluation. The
analysis displayed the challenges existed in reliance on organizational information, sector specialization, probable
constrains in Al technology, and the lack of longitudinal investigations. Information accessibility, employee
involvement, resource constraints, ethical compliance, difficulties integrating AI systems, and preserving
accuracy in HR DM are real-world difficulties.

6. CONCLUSION

The analysis focused on the usage of artificial intelligence in HR management sectors in Saudi Arabia. It examined
the effectiveness of HR operations, employee retention rates in automated HR procedures, and capability of bias
reduction strategies. The key objective was to examine Al-powered HR strategies, contains automated continuous
screening, prediction applicant assessments, and sentiment-based feedback examination, affected recruiting
experiments and ES in HR DM. 450 employee information was gathered through information technology, service
industries, and financial offered records which included recruiting measures, ES, ESS, and ERR information. IBM
SPSS version 28, a statistical analysis tool, was utilized to experiment the MRA, DS, and PCA analyses. The
analysis produced important findings: DS had high HROE (72.5%), EES (4.0), ERR (85.3%), ES (4.1), and CJA
(78.4%). MRA confirmed that all variables discovered improved employee retention (p = 0.001), and PCA
discovered high correlations (r = -0.56 to 0.72, p <0.01).

6.1 Limitations and Future Scope

The analysis has some limitations. It focused on a one-year Al deployment timeframe and examined only Saudi
Arabia’s information technology, service, and banking sectors. Future research could explore the long-term effects
of Al in a broader range of industries. It could also create measures to reduce discrimination. Expanding long-
term research and diversifying samples would improve generalizability and support ethical, performance-based
AI-HRM practices.
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