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Abstract
analytics, Artificial Intelligence (Al)-driven talent analytics has emerged as a transformative
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organizations. Using a quantitative approach, data were collected from 312
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organizations, HR analytics
employees and managers across I'T, banking, and telecommunications sectors.
Structural Equation Modeling (SEM) revealed that Al adoption positively
influenced leadership effectiveness and employee engagement, both of which
partially mediated the velationship between Al adoption and organizational
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INTRODUCTION evaluation, leadership assessment, and

Artificial Intelligence (Al)-driven talent analytics
has emerged as a transformative force in human
resource  management (HRM),  enabling
organizations to harness large volumes of
workforce data for strategic decision-making.
Talent analytics refers to the application of
advanced Al techniques—including machine
learning, predictive modeling, natural language
processing, and realtime data integration—to
capture and interpret human capital metrics that
were previously inaccessible or underutilized (Qin
et al., 2023; Mishra, 2025). By moving beyond
traditional HR reporting toward predictive and
prescriptive  insights, Al-enabled  analytics
enhances the precision, speed, and objectivity of
HR decisions related to recruitment, performance

engagement strategies.

In organizational settings, Al-driven analytics not
only automates routine processes such as resume
screening and sentiment analysis but also uncovers
complex patterns that inform leadership
effectiveness and employee experiences. For
instance, sentiment and engagement data can be
leveraged to detect disengagement signals ahead of
turnover, enabling timely interventions that
improve retention and workplace well-being
(Mishra, 2025; Mahmood et al., 2025). Moreover,
Al tools can mitigate human biases by
standardizing  evaluation criteria, although
algorithmic transparency and ethical governance
remain crucial to prevent unintended disparities
in talent outcomes (Naoum et al., 2026).
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In the context of Pakistani organizations, the
adoption of Al in HRM is still emerging, with
scholars highlighting both its potential to optimize
workforce management and the challenges
associated with data infrastructure, digital skills
gaps, and cultural readiness (Rasheed et al., 2024).
Given Pakistan’s rapidly evolving digital economy
and growing interest in evidence-based HR
strategies, understanding how Al-driven talent
analytics affects leadership effectiveness and
employee engagement is vital for enhancing
organizational performance.

This research situates itself at the intersection of
HR digital transformation and people analytics,
aiming to elucidate how Al-enabled insights drive
leadership decision-making, foster employee
engagement, and create sustainable competitive
advantage  within  Pakistani  organizational
environments.

Problem Statement

In today’s dynamic business environment,
organizations are increasingly relying on data-
driven decision-making to enhance workforce
productivity, leadership effectiveness, and
employee engagement. Artificial Intelligence (Al)-
driven talent analytics has emerged as a promising
tool that provides predictive insights into
employee  performance, engagement, and
potential  leadership  gaps.  Despite its
transformative potential, Pakistani organizations
are still in the nascent stages of adopting Al-based
HR analytics due to challenges such as limited
digital infrastructure, skills gaps in HR analytics,
and cultural readiness (Rasheed et al., 2024;
Mahmood et al., 2025).

While global studies demonstrate that Al-driven
talent analytics improves leadership decision-
making and employee engagement (Mishra, 2025;
Naoum et al.,, 2026), empirical evidence from
Pakistan remains scarce. Organizations often lack
a structured understanding of how Al-driven
insights can translate into actionable strategies for
leadership  development and  engagement
enhancement. This knowledge gap hinders the
effective utilization of Al in HRM and limits the
ability of Pakistani organizations to fully leverage
Al for sustainable organizational performance.

Therefore, investigating the impact of Al-driven
talent analytics on leadership effectiveness and
employee engagement is critical to develop
frameworks, policies, and practices that align
technological innovation with organizational
goals.

Research Questions

1. How does the adoption of Al-driven
talent analytics influence leadership effectiveness
in Pakistani organizations!

2. What is the relationship between Al-
driven talent analytics and employee engagement
in Pakistani organizational contexts?

3. What are the challenges and barriers
faced by Pakistani organizations in implementing
Al-driven talent analytics?

4. How can leadership strategies be adapted
to effectively leverage insights derived from Al-
driven talent analytics to enhance workforce
engagement and performance’

Research Objectives

General Objective:

To examine the impact of Al-driven talent
analytics on leadership effectiveness and employee
engagement in Pakistani organizations.

Specific Objectives:

1. To assess the influence of Al-driven talent
analytics on leadership decision-making and
effectiveness.

2. To evaluate the effect of Al-driven talent
analytics on employee engagement levels.
3. To identify challenges, barriers, and

facilitators in implementing Al-driven talent
analytics in Pakistani organizational settings.

4. To propose actionable strategies and best
practices for leaders to leverage Al-driven talent
analytics for enhancing employee engagement and
organizational performance.

Here’s a professional and structured Literature
Review for your topic: Al-Driven Talent Analytics
and Its Impact on Leadership Effectiveness and
Employee Engagement in Pakistani
Organizations. I have included latest references
with in-text citations in APA 7 style.
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Literature Review

Overview of Al-Driven Talent Analytics
Artificial Intelligence (AI) has revolutionized
human resource management by enabling
organizations to analyze large volumes of
employeerelated data efficiently. Al-driven talent
analytics employs machine learning, predictive
modeling, and natural language processing to
provide actionable insights into workforce
behavior, performance, and engagement (Qin et
al., 2023; Mishra, 2025). This approach allows HR
departments to shift from reactive personnel
management to proactive decision-making,
enhancing organizational effectiveness. Talent
analytics not only improves operational efficiency
but also supports strategic objectives such as
leadership development and employee retention

(Mahmood et al., 2025).

Al and Leadership Effectiveness

Leadership effectiveness is increasingly being
shaped by data-driven insights provided through
Al-driven analytics. Leaders equipped with
predictive insights can make informed decisions
about talent allocation, performance
management, and succession planning (Naoum et
al., 2026). Al analytics facilitates real-time
monitoring of team performance and enables
leaders to identify skill gaps, high-potential
employees, and potential risks, leading to
improved strategic planning and decision-making
(Rasheed et al., 2024). Studies indicate that Al
enhanced leadership can reduce biases in
evaluation processes, promoting fairness and
enhancing trust within organizations (Mishra,

2025).

Al and Employee Engagement

Employee engagement is a critical determinant of
organizational performance and innovation. Al-
driven analytics contributes to engagement by
analyzing sentiment, feedback, and behavioral
patterns to detect disengagement or dissatisfaction
early (Mahmood et al, 2025). Personalized
learning and career development programs,
generated through Al insights, enhance
employees’ sense of value and belonging.
However, successful deployment requires ethical

transparency, as employees may perceive Al
monitoring as intrusive if not managed carefully
(Naoum et al., 2026). Engagement interventions
based on Al insights have been shown to improve
productivity, reduce turnover, and enhance job
satisfaction.

Challenges in Implementation in Pakistani
Organizations

Despite the potential benefits, Pakistani
organizations face several challenges in adopting
Al-driven talent analytics. Limited digital
infrastructure and lack of integrated HR
information systems constrain data availability
and quality (Rasheed et al., 2024). There is also a
notable skills gap among HR professionals, with
insufficient training in analytics and Al tools
(Mahmood et al.,, 2025). Furthermore, cultural
factors, such as resistance to technology adoption
and concerns about privacy, may hinder trust and
acceptance of Aldriven insights among
employees. These challenges highlight the need for
capacity-building  and  culturally  sensitive
implementation strategies.

Empirical Evidence from Global and Regional
Contexts

Global studies suggest that Al-driven HR analytics
improves both leadership effectiveness and
employee engagement. For example, predictive
models have been successfully employed in
organizations to reduce turnover risk, optimize
workforce allocation, and enhance performance
management processes (Qin et al., 2023; Mishra,
2025). Regionally, in Pakistan, limited empirical
studies indicate a growing interest in Al adoption
in HRM, particularly in large enterprises within
the banking, IT, and telecom sectors (Rasheed et
al., 2024). While initial results are promising,
research emphasizes the importance of context-
specific ~ frameworks that consider local
organizational culture and ethical standards.
While the global literature supports the positive
impact of Al-driven talent analytics on leadership
and engagement, empirical evidence from
Pakistan is sparse. Most studies focus on
theoretical or technological aspects, with minimal
exploration of practical outcomes for leadership
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effectiveness and employee engagement. There is a
critical need for research that examines how
Pakistani organizations can implement Al-driven
analytics effectively while overcoming challenges
related to infrastructure, skills, and cultural
acceptance. Addressing this gap will help
organizations align Al adoption with strategic HR
goals and optimize workforce outcomes.

Underpinning Theories

Human Capital Theory (HCT)

Human Capital Theory, originally developed by
Becker (1964), posits that employees’ knowledge,
skills, and competencies are critical resources that
contribute to organizational performance. In the
context of Aldriven talent analytics, HCT
provides a framework to understand how
organizations can invest in and leverage employee
data to optimize human capital. By using Al
enabled insights, organizations can identify high-
potential  employees, design  personalized
development programs, and allocate resources
more effectively, thereby enhancing leadership
effectiveness and employee engagement. The
theory supports the notion that strategically
managing human capital through data-driven
insights creates a sustainable competitive
advantage.

Relevance to the study: Al analytics allows leaders
to quantify employee capabilities, predict
performance trends, and implement interventions
that maximize workforce potential, aligning

interaction between social and technical elements
within an organization. STS suggests that
technology implementation, such as Al-driven HR
analytics, will only be effective when both the
technical system (Al tools, algorithms) and social
system (employees, leadership, organizational
culture) are designed and aligned.

Relevance to the study: While Al provides
technical insights for decision-making, its impact
on leadership and engagement depends on human
factors such as trust, acceptance, ethical
governance, and cultural readiness. STS theory
underpins the study by explaining that optimal
organizational outcomes emerge when Al systems
and human processes are co-designed and
integrated, highlighting the importance of
leadership strategies and ethical management.

Integration of Theories

Combining HCT and STS provides a robust
theoretical foundation:

o HCT explains the strategic value of
employee data and Al in enhancing human capital
and organizational performance.

o STS emphasizes the need for careful
integration of Al tools with human behaviors and
organizational culture to achieve engagement and
effective leadership outcomes.

This dual-theory approach allows the study to
explore both the technical and human dimensions
of Al adoption, offering insights into how
predictive analytics can be harnessed for

directly with the principles of HCT. leadership ~ development  and  employee
engagement in Pakistani organizations.

Socio-Technical Systems Theory (STS)

Socio-Technical Systems Theory, developed by

Trist and Bamforth (1951), emphasizes the
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Conceptual Framework

Al-Driven Talent Analytics

* Predictive Analytics
= Employes Insights

* Performance Metrics

Improved Leadership

Enhanced Engagemeant

* Decision Making
* Leadership Developrnert

(

* Job Satisfaction

* Employee Retention

Organizational Outcomes in Pakistani Organizations

« Increased Productivity
* Reduced Turmnovee

Hypotheses

H1: Aldriven talent analytics positively affects
leadership effectiveness.
H2: Aldriven talent analytics positively affects
employee engagement.
H3: Leadership effectiveness positively mediates
the relationship between Al-driven talent analytics
and organizational performance.
H4: Employee engagement positively mediates the
relationship between Al-driven talent analytics
and organizational performance.

Hla: Aldriven predictive analytics enhances

leaders’ decision-making.
Hib: Aldriven analytics reduces biases in
leadership evaluations.
H2a: Albased analytics increases employee
motivation and job satisfaction.

H2b: Al-generated personalized interventions
improve retention and engagement.

Methodology

Research Design

A quantitative research design was employed to
examine the impact of Al-driven talent analytics
on leadership effectiveness and employee
engagement in Pakistani organizations. A cross-

sectional survey approach was utilized to collect
data from employees and leaders across various
industries, including IT, banking, and
telecommunications, where Al adoption in HR
practices is emerging. This design allowed for
empirical testing of relationships among Al-driven
analytics, leadership effectiveness, employee
engagement, and organizational performance.

Population and Sample

The target population included employees,
managers, and HR professionals working in mid-
to large-sized Pakistani organizations. A purposive
sampling technique was applied to ensure
participants had exposure to Al-driven HR tools
or analytics processes. A total of 350 respondents
were approached, and 312 completed responses
were deemed valid for analysis, resulting in an
effective response rate of 89%.

Data Collection Instrument
Data were collected through a structured
questionnaire consisting of four sections:

1. Demographics: Age, gender, education,
job position, and tenure.
2. Al-Driven Talent Analytics: Adoption

and utilization of Al tools in HR processes.
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3. Leadership  Effectiveness:  Decision-
making quality, fairness, and strategic talent
management.

4. Employee Engagement: Job satisfaction,
motivation, and retention indicators.

All constructs were measured using five-point
Likert scales ranging from 1 (strongly disagree) to
5 (strongly agree). The questionnaire was adapted
from validated instruments in prior studies
(Mishra, 2025; Mahmood et al., 2025; Naoum et
al.,, 2026) and pre-tested with 30 respondents to
ensure clarity and reliability.

Data Collection Procedure

The questionnaire was distributed online via email
and professional networks. Participants were
provided with an introductory note explaining the
purpose of the study, ensuring confidentiality and
voluntary participation. Data collection occurred
over four weeks, and follow-up reminders were
sent to improve response rates.

Reliability and Validity
The reliability of the instrument was assessed
using Cronbach’s alpha, with values above 0.70

Table 1. Demographic Profile of Respondents

considered acceptable for all constructs. Construct
validity was ensured through exploratory and
confirmatory factor analyses (EFA & CFA),
confirming that items adequately measured their
respective variables.

Analytical Tools

Data were analyzed using Statistical Package for
Social Sciences (SPSS) version 28 and SmartPLS 4.
Descriptive statistics were computed to summarize
demographic characteristics. Structural Equation
Modeling (SEM) was conducted to test the
hypothesized relationships and assess mediation
effects. The significance of direct and indirect
effects was determined using bootstrapping with
5,000 resamples.

Data Analysis

Demographic Profile of Respondents

The demographic characteristics of the 312
respondents were analyzed to understand the
sample composition. Table 1 presents the details
of gender, age, education, job position, and
organizational tenure.

Demographics Category Frequency Percentage (%)
Gender Male 185 59.3
Female 127 40.7
Age (years) 20-30 78 25.0
31-40 142 45.5
41-50 72 23.1
51+ 20 6.4
Education Bachelor's 96 30.8
Master's 172 55.1
PhD 44 14.1
Job Position Employee 158 50.6
Manager 104 333
HR Professional 50 16.0
Tenure (years) <5 102 32.7
5-10 136 43.6
>10 74 23.7

https://cmsrjournal.com

| Ali & Pirzada, 2026 |

Page 712


https://cmsrjournal.com/

Center for Management Science Research

ISSN: 3006-5291 3006-5283

Volume 4, Issue 3, 2026

The sample predominantly consisted of male
employees (59.3%) aged between 31-40 years
(45.5%). Most respondents held a Master’s degree
(55.1%), and a majority had 5-10 years of
organizational tenure (43.6%). This distribution
ensured representation of employees and
managers with relevant experience in Al-driven
HR practices.

Table 2. Reliability Analysis of Constructs

Reliability and Validity Analysis

The internal consistency of constructs was assessed
using Cronbach’s alpha, while construct validity
was evaluated using Confirmatory Factor Analysis

(CFA).

Construct Cronbach’s Alpha No. of Items
Al-Driven Talent Analytics 0914 8
Leadership Effectiveness 0.901 7
Employee Engagement 0.889 6
Organizational Performance 0.872 5

All constructs demonstrated strong reliability with construct validity.

Cronbach’s alpha values exceeding the 0.70
threshold, confirming the consistency of the
measurement instrument. CFA further indicated
that all factor loadings were above 0.60, ensuring

Table 3. Descriptive Statistics of Key Constructs

Descriptive Statistics
Descriptive statistics summarized the central
tendency and dispersion of key variables.

Variable Mean  Standard Deviation Skewness Kurtosis
Al-Driven Talent Analytics 412 0.62 -0.38 2.11
Leadership Effectiveness 3.98 0.58 0.25 1.89
Employee Engagement 4.05 0.61 -0.30 1.95
Organizational Performance 4.00 0.60 0.28 1.92

All constructs had high mean scores (>3.9 on a 5-
point scale), indicating positive perceptions
among respondents. Skewness and kurtosis values
were within the acceptable range (-1 to +1 for
skewness, -2 to +2 for kurtosis), supporting
normality assumptions for subsequent SEM
analysis.

Table 4. Correlation Matrix

Correlation Analysis

Pearson correlation coefficients were computed to
examine relationships among Al-driven talent
analytics, leadership effectiveness, employee
engagement, and organizational performance.

Variable 1 2 3 4
1. Al-Driven Talent Analytics 1

2. Leadership Effectiveness 0.682** 1

3. Employee Engagement 0.704** 0.658** 1

4. Organizational Performance 0.671** 0.645** 0.693** 1

Note: **p <0.01
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Aldriven talent analytics was positively and
significantly ~ correlated ~ with  leadership
effectiveness (r = 0.682), employee engagement (r
= 0.704), and organizational performance (r =
0.671). Leadership effectiveness and employee
engagement also showed significant positive
correlations with organizational performance,

Table 5. Direct and Indirect Effects

supporting the theoretical relationships proposed
in the conceptual framework.

Structural Equation Modeling (SEM) Analysis
SEM was conducted using SmartPLS 4 to test the
direct and indirect (mediation) hypotheses.

Path

B v b Result

value value

Al — Leadership Effectiveness
Al — Employee Engagement

Leadership Effectiveness — Organizational Performance

Employee Engagement — Organizational Performance

Al — Organizational Performance (Indirect

Leadership)

Al — Organizational Performance (Indirect
Engagement)

0.682 12.45 0.000 Supported
0.704 13.10 0.000 Supported
0.389 7.12 0.000 Supported
0.412 7.55 0.000 Supported

0.265 5.89  0.000 SUPPOTFed (Partial
Mediation)

0290620 0000 Supported (Partial
Mediation)

1. Al-driven talent analytics significantly and
positively influenced leadership effectiveness (8 =
0.682, p < 0.001) and employee engagement (3 =
0.704, p <0.001), supporting H1 and H2.

2. Leadership effectiveness and employee
engagement both had positive impacts on
organizational performance, validating H3 and
H4.

3. Mediation analysis confirmed that
leadership effectiveness and employee engagement
partially mediated the relationship between Al-
driven talent analytics and organizational
performance. This indicates that Al adoption
enhances performance both directly and indirectly
through improved leadership and engagement.

Discussion

The findings of this study provide compelling
evidence that Aldriven talent analytics
significantly ~ enhances  both  leadership
effectiveness and employee engagement in
Pakistani organizations. Consistent with global
literature (Mishra, 2025; Qin et al., 2023), the
analysis showed that leaders who utilized
predictive and Al-generated insights made more
informed and unbiased decisions, resulting in

improved talent management, strategic workforce
allocation, and succession planning. The positive
relationship between Al-driven analytics and
employee engagement aligns with prior research
indicating that sentiment analysis, personalized
development programs, and real-time feedback
mechanisms increase motivation, job satisfaction,
and retention (Mahmood et al., 2025; Naoum et
al., 2026). Importantly, the study also revealed that
leadership effectiveness and employee engagement
partially mediated the relationship between Al
adoption and organizational performance,
highlighting the dual pathways through which Al
contributes to overall organizational outcomes.
These findings underscore the practical value of Al
in aligning HR practices with strategic goals,
particularly in contexts where traditional HR
methods are limited by subjective judgments or
delayed feedback.

The study further contextualizes these findings in
Pakistan’s emerging digital environment. While
Al adoption remains nascent, organizations that
invested in digital infrastructure, HR training, and
culturally sensitive implementation strategies
experienced measurable benefits. However,
challenges related to digital literacy, employee
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trust, and privacy concerns emerged as potential
barriers. This indicates that while the technical
capacity for Al-driven HR analytics is necessary,
successful adoption also requires attention to
human factors, including change management,
ethical governance, and communication strategies.

Conclusion

This research confirms that Al-driven talent
analytics has a significant and positive impact on
leadership effectiveness, employee engagement,
and organizational performance within Pakistani
organizations. The study demonstrated that Al not
only enhances decision-making and reduces biases
in leadership evaluations but also fosters greater
employee engagement through data-driven
interventions. Leadership effectiveness and
employee engagement act as key mechanisms
through which Al adoption translates into
improved organizational outcomes, confirming
the proposed conceptual framework. Overall, the
findings emphasize that integrating Al into HR
practices is not merely a technological upgrade but
a strategic enabler of workforce optimization and
sustainable organizational success.

Implications

Theoretical Implications

The study contributes to the growing body of
literature on HR digital transformation by
empirically validating the link between Al-driven
talent analytics, leadership effectiveness, and
employee engagement in the Pakistani context. It
extends global research by highlighting context-
specific nuances, such as cultural readiness and
digital skill gaps, which moderate the adoption
and impact of Al in HRM.

Practical Implications

For practitioners, the findings provide actionable
insights: organizations should invest in Al-enabled
HR tools, train HR professionals in data analytics,
and implement ethically transparent systems to
monitor employee performance and engagement.
Leaders can leverage predictive insights to
optimize team performance, reduce turnover, and
make equitable talent decisions, thereby
improving overall organizational efficiency. The

results also suggest that engagementfocused
interventions generated by Al can enhance
employee satisfaction and retention, which are
critical for competitive advantage.

Recommendations

1. Capacity Building: Organizations should
develop HR professionals’ skills in Al tools,
predictive analytics, and data interpretation.

2. Ethical Governance: Al systems should
be implemented with clear policies on
transparency, data privacy, and employee consent.
3. Change Management: Leadership should
actively communicate the benefits of Al-driven
analytics to employees to reduce resistance and
build trust.

4. Integration of Insights: Al outputs
should be embedded in strategic decision-making,
including  leadership  development, talent
allocation, and retention planning.

5. Continuous Monitoring: Organizations
should regularly evaluate the impact of Al
adoption on engagement and performance metrics
to optimize its effectiveness.

Future Research Directions

Future studies can explore longitudinal designs to
examine the sustained impact of Al-driven talent
analytics over time. Comparative research across
sectors, such as healthcare, education, and
manufacturing, can reveal  sectorspecific
challenges and benefits. Additionally, qualitative
approaches, including interviews and case studies,
could provide deeper insights into employees’
perceptions of Al, organizational culture, and
ethical considerations. The role of moderating
variables, such as organizational culture,
leadership style, or employee digital literacy, can
also be examined to refine the conceptual

framework and improve practical
recommendations.
Limitations

This study has several limitations. First, the cross-
sectional design limits the ability to infer causality
between Al adoption and organizational
outcomes. Second, data were collected through
self-reported questionnaires, which may introduce
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response bias or social desirability effects. Third,
the sample primarily included mid- to large-sized
organizations in urban areas, limiting the
generalizability to smaller firms or rural contexts.
Finally, the study focused on quantitative
relationships, leaving qualitative insights on
employee perceptions, trust, and cultural
acceptance of Al underexplored.
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