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Abstract
Hybrid Work Environments (HWE) and Artificial Intelligence (Al) are transforming workplace practices in the
pharmaceutical industry, where innovation and efficiency are vital for the success of operations. This research explores
the impact of Al and HWE on organizational productivity (OP) through employee performance (EP)

The study used quantitative approach and Structural Equation Modeling (SEM) for data analysis. The measurement
model was reliable and valid, with factor loadings (0.806-0.984), composite reliability (0.93-0.96) and AVE (above
0.70). The model also exhibited excellent fit (y*/df = 1.059, CFI = 0.995, TLI = 0.994, RMSEA = 0.014).

The findings suggest that Al (B =0.492, p <0.001) and HWE (B = 0.298, p < 0.001) have significant positive effects
on employee performance which in turn significantly increases productivity (B = 0.737, p < 0.001). However, the
direct effects of Al (B = -0.038, p = 0.609) and HWE (B = -0.024, p = 0.717) productivity are not statistically
significant. Mediation analysis shows only indirect-only mediation, with significant indirect effects of Al (f = 0.362)
and HWE (B = 0.219) on productivity via employee performance (Zhao et al., 2010).

The results show that the increase in productivity in pharmaceutical firms is driven mainly by performance rather than
changes in technology and structure. This research adds to the body of knowledge through the marriage of Al-enabled
work models with performance mechanisms and provides important insights for academics and managers.
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Introduction

Digital transformation is rapidly changing the

co-ordination and flexibility - all essential in
knowledge-based industries such as pharmaceuticals

pharmaceutical industry, particularly with the use of
artificial intelligence (Al). Artificial intelligence (AI)
is now an integral part of pharmaceutical processes,
such as drug discovery, clinical trials, supply chain
and regulatory processes, and it accelerates decision-
making and enhances efficiency (Davenport &
Ronanki, 2018). But the benefits of using Al are
contingent on a relationship with human factors such
as productivity.

At the same time, by blending online and offline work
culture, Hybrid Work Environments (HWE) has
revolutionized the work culture They improve health,

(Allen et al., 2015). But the impact of hybrid work on
operations is multifaceted and dependent on
technology and collaboration.

Even though Al and HWE are growing, we have little
empirical evidence on how the interaction between the
two factors impacts organizational productivity (OP).
Typically, studies have focused on these factors
separately, with obvious links But, the link between
productivity and organizational processes is provided
by Employee Performance (EP) as it is employee
performance that determines organizational outcomes
(Hair et al.,2019).
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Further, the inputs to the organization affect the
outcomes through mediation (Zhao et al.,2010)
according to mediation theory. In this case, such a
mediator between Al and HWE and the outcome of
productivity is employee performance. This research
examines the effect of Al and HWE on Organizational
Productivity, mediated by Employee Performance in
the pharmaceutical industry. It provides a
comprehensive understanding of productivity in
digital, and hybrid working and contains empirical
evidence of the indirect effects. This is especially
important in the pharmaceutical industry where
accuracy, compliance and innovation are key

2. Literature Review and Hypotheses Development
2.1 AI-Driven Work Systems and Employee
Performance in the Pharmaceutical Sector

The role of artificial intelligence (Al) is a game
changer for the pharmaceutical industry particularly in
the field of drug discovery, clinical decision making
and operational optimization. Al-powered systems
enable sophisticated data analysis, forecasting and
automation, which enhances efficiency and reduces
the cognitive load of tasks. Recent research shows that
Al complements human skills and efforts, allowing
employees to concentrate on complex and creative
tasks (Dwivedi et al., 2023; Raisch & Krakowski,
2021).

In knowledge-intensive pharmaceutical firms, Al
applications improve research productivity, precision
and innovation. But Al benefits are only achieved
through the successful integration of Al technologies
into employees' work practices. This implies that Al-
based systems are particularly important in improving
employee performance through enhancing quality of
decision making and efficiency (Jarrahi et al., 2023)
H1: Al-driven work systems positively influence
Employee Performance

2.2 Hybrid Work Environment (HWE) and
Employee Performance

Hybrid Work Environment (HWE), combining remote
and on-site work arrangements, has gained
prominence in the post-pandemic era, particularly in
sectors such as pharmaceuticals that rely on both
collaborative and independent tasks. Hybrid work
improves flexibility, autonomy and work-life balance,
key factors in motivating and improving employee
performance (Allen et al.,2015; wang et al.,2021).
Recent studies indicate hybrid work settings enhance
employee engagement and productivity through time

management and stress reduction (Kniffin et al.,
2021). In pharmaceutical settings, hybrid models
support global collaboration among research teams
while maintaining operational continuity. But they
require digital technology and support. Recent studies
also highlight that hybrid work arrangements
significantly improve employee well-Being and
engagement which are critical antecedents of
performance outcomes (Akthar & Saritha, 2024)

H2: Hybrid Work Environment (HWE) positively
influences Employee Performance

2.3 Employee Performance and Organizational

Productivity
Employee Performance (EP) is widely recognized as a
fundamental driver of organizational

productivity(OP), particularly in knowledge intensive
industries such as pharmaceuticals. High-performing
employees contribute to improved efficiency,
innovation, and overall organizational effectiveness
(Hair et al., 2019).

In the pharmaceutical industry, individual
performance impacts research, product development
and operational performance. Research shows that
improved employee performance leads to higher
productivity and performance within the organization
and better performance against competition (Becker &
Huselid, 1998, recent extensions to performance
research)

HS: Employee Performance positively influences
Organizational Productivity

2.4 Direct Effects of AI and Hybrid Work on
Organizational Productivity

Al and Hybrid Work Environment (HWE) are often
assumed to directly enhance organizational
productivity. Al boosts efficiency and lowers costs,
and hybrid work boosts flexibility and resource
efficiency. But recent research indicates these impacts
may not be direct and may be moderated by other
variables such as employee skill and engagement
(Dwivedi et al., 2023).

Use of Al in the pharmaceutical sector may not boost
productivity unless employees are well trained.
Likewise, hybrid work may not have a strong impact
on the productivity of the organization due to
coordination problems. These contradictions imply
that direct relationships can be weak and/or irrelevant.
H3: Al-Assisted Work Systems (AIWS) have a
positive effect on Productivity of the Organization
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H4: The Hybrid Work Environment (HWE) has a
positive influence on the productivity of the
organization

2.5 AI as an Enabler of hybrid work environment
(HWE)

The Hybrid Work Environment (HWE) is crucial to Al
as it enables virtual meetings, communication and
automating tasks. Geographically distant employees
can communicate and collaborate through digital
technologies such as scheduling, cloud computing,
artificial intelligence (Al)-based tools (Jarrahi et al.,
2023).

To support hybrid work, pharmaceutical companies
use Al platforms to facilitate collaboration and data
sharing in real-time among research teams. This
implies that Al not only enhances performance but
also hybrid work systems. H6: Al-based work systems
are beneficial for hybrid work environments (HWE)
Hé6:Al-driven work systems positively influence
hybrid work environment (HWE)

2.6 Mediating Role of Employee Performance

Mediation theory states that the impact of
organizational inputs is indirect on outcomes (Zhao et
al., 2010). In this way, one important way Al and the
Hybrid Work Environment (HWE) impact
organizational  productivity through employee
performance Flexible and engaged workers result
from hybrid work, and AI enhances employee
abilities. This in turn leads to higher productivity
Recent studies suggest that performance paths are
critical to  understanding  technology-based
organizational outcomes (Raisch & Krakowski, 2021;
Dwivedi et al., 2023)

H7: Employee Performance is a mediator between
AL, HWE and Organizational Productivity
Research gap
There is still a major gap in the literature on hybrid
work environments (HWE) and artificial intelligence
(Al) in the pharmaceutical industry. Most recent
research has focused on these problems separately, so
we are unaware of the effect of Al and hybrid work on
productivity (Raisch & Krakowski, 2021; Wang et al.,
2021). Also, previous studies have overlooked the
potential mediating role of employee performance and
focused on direct relationships (Hair et al., 2019; Zhao
etal., 2010) And there is little empirical evidence from
the business sector, particularly from the knowledge
and innovation-intensive pharmaceutical industry
(Mak & Pichika, 2019). There is a current focus on the

importance of employee well-being and engagement
in hybrid working, but little research on how this
relates to performance-based models that connect Al,
HWE and productivity

Research framework

Figure 1. Research Framework Linking AI-Driven
Work Systems, Hybrid Work Environment,
Employee Performance, and Organizational
Productivity
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Source: Developed by the authors based on existing
literature.

This study examines the effects of Al enabled systems
(Al) and hybrid work environment (HWE) on
productivity (OP) through employee performance
(EP) as a mediator. Al enhances efficiency, speed and
decision making, resulting in improved performance
(Davenport & Ronanki, 2018; Brynjolfsson &
McAfee, 2017). Similarly, hybrid work provides
flexibility and work-life benefits, leading to improved
performance (Allen et al, 2015). Employee
performance is a powerful predictor of productivity,
leading to improved efficiency and effectiveness
(Koopmans et al., 2014). However, the direct effects
of Al and hybrid work on productivity could be
negative due to the challenges of implementation,
coordination and communication (Raisch &
Krakowski, 2021; Wang et al., 2021). This implies
direct and indirect impacts and mediation (employee
performance).

Research Objectives

This study aims to explore the impact of Al and hybrid
work environments (HWE) on employee performance
and productivity in the pharmaceutical industry. The

study will:
1. To determine the effect of Al on Employee
Performance

2. To examine the influence of HWE on
Employee Performance

3. To examine the impact of Employee
Performance on Organizational Productivity

4. To evaluate the effect of Al and HWE on
Organizational Productivity
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5. To investigate the relationship between Al
and HWE
6. To examine the mediating role of Employee
Performance

3.Research Methodology
This study adopts a quantitative, survey-oriented
design to examine the relationships among Artificial
Intelligence (Al), Hybrid Work Environment (HWE),
Employee Performance (EP), and Organizational
Productivity (OP) within the pharmaceutical sector
(Hair et al., 2019). A sample was taken from
employees in pharmaceutical companies, including
research and development, manufacturing, and
administration. A sample of n = 300 valid responses
were collected utilizing a purposive sample strategy,
since individuals were selected according to their
participation in the use of Al and hybrid work
arrangements
The measurement items were drawn from previously
validated scales and were measured with multi-item
Likert scales. A pilot study was used to test the clarity
and reliability of the instrument. Structural Equation
Modeling (SEM) was used for data analysis using
IBM SPSS AMOS following a two-step approach
which involves measurement model and structural
model assessment (Hair et al., 2019).
Reliability and convergent validity were confirmed by
factor loadings (> 0.70), composite reliability (> 0.70),
and extracted average variance (> 0.50). The Fornell-
Larcker criterion and the heterotrait-monotrait
(HTMT) ratio were used to evaluate discriminant
validity (Henseler et al., 2015). Model fit was
evaluated using a range of measures, such as y?/df,
CFI, TLI, GFI and RMSEA, according to suggested
cut-offs (Hu & Bentler, 1999)
Mediation was assessed using bootstrapping, which
offers a nonparametric approach to testing indirect
effects (Zhao et al., 2010). In summary, the findings
suggest that the measurement and structural models
have high levels of reliability, validity and model fit,
confirming the validity of the proposed model.
4.Data analysis and interpretation
4.1 Table 1: Measurement Model Assessment
(Factor Loadings, CR, AVE)

Construct Item Factor CR | AV
Loadin E
g

Al  (Artificial | All 0.806 09 |0.78
Intelligence) 6

Al2 0.984

Al3 0.918

Al4 0.955

AlS 0.956

Al6 0.970

Al7 0.930

Al8 0.869
HWE (Hybrid | HWE | 0.955 09 |0.74
Work 1 4
Environment)

HWE | 0.922

2

HWE | 0.934

3

HWE | 0.962

4

HWE | 0.923

5

HWE | 0.870

6
EP (Employee | EP1 0.943 0.9 |0.81
Performance) 5

EP2 0.906

EP3 0.976

EP4 0.954

EP5 0.967
OP OP1 0.955 09 |0.76
(Organizationa 3
1 Productivity)

OP2 0.923

OP3 0.932

OP4 0.962

OP5 0.978
Source: Authors’ own analysis using IBM SPSS

AMOS

Interpretation: Results of the measurement model
are presented in Table 1. All factor loadings exceed
the recommended threshold of 0.70, ranging from
0.806 to 0.984 (Al), 0.870 to 0.962 (HWE), 0.906 to
0.976 (EP), and 0.923 to 0.978 (OP), confirming
indicator reliability (Hair et al., 2019). Composite
reliability (0.93-0.96) and AVE (0.52-0.61) values are
higher than the recommended 0.70 and reliability and
convergent validity. In summary, the measurement
model is reliable and valid.

4.2 Table 2: Model Fit Indices
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Fit Index Value Repotimended Interpr ationlndireCt_
Thrdshold | -0.038 | 0.3¢2 " TRERHN oty

x> (Chi-square) 260.535 —| OP Acc¢ptable | mediation

Df 246 — | HWE — Indirect-

x*/df 1.059 <3 — EP | -0.024 | 0.219ExcelRd®O5 | only

CFI 0.995 > (.96 OP Exc¢llent mediation

TLI 0.994 > 0Smurce: Authors’ own| makisismtusing IBM SPSS

GFI 0.935 > 0AMOS Good

RMSEA 0.014 < olmgerpretation: Bootstrg p@mgtg.}ﬁgli]ﬁ%(Table 4) reveal
Source: Authors owns analysis using IBM SPSS that Arfificial Intelligence and Hybrid Work
AMOS Environment indirectly influence Organizational

Interpretation: The model fit statistics (Table 2)
show a good fit. The ¥*/df (1.059) is less than the
recommended 3.0. Incremental fit indices, such as CFI
(0.995) and TLI (0.994) are greater than 0.90.
Additionally, GFI (0.935) is acceptable, and a good fit
is indicated by RMSEA (0.014). The results
demonstrate that the suggested model fits the data (Hu
& Bentler, 1999)

Productivity through Employee Performance. Despite
non-significant direct effects, the indirect effects are
positive and meaningful (Al: B = 0.362; HWE: B =
0.219). This indicates indirect-only mediation, where
Employee Performance fully transmits these
relationships, consistent with the mediation approach
outlined by Zhao et al. (2010).

4.5 Table 5: Hypothesis Summary

4.3 Table 3: Structural Model Results Hypothesis Description Result
Hypothesis Path Estimate (B) C.RHI pivahue EP RRgRorted
HI Al — EP 0.492 7.46812 <|oBWE — EP | Soypeaeed
H2 HWE — EP 0.298 4.75613 <|oabt> OP Shsjortported
H3 Al — OP -0.038 -0.5H4 0/6BOVE — OP | NNosapporegd
H4 HWE — OP -0.024 -0.3425 0/7¢F — OP NIvBRpetted
H5 EP — OP 0.737 6.55816 <{odbt HWE | S3ypereed
H6 Al > HWE 0.362 555417 <|oMediation | Kypparted |
Source: Authors’ own analysis using IBM SPSS (EP) -
AMOS Source: Authors’ own analysis using IBM SPSS
AMOS

Interpretation: Structural relationships are shown in
Table 3. Artificial Intelligence significantly Influences
Influences Employee Performance (B = 0.492, p <
0.001) in line with H1, and Hybrid Work Environment
Positively Influences Also Employee Performance (8
= 0.298, p < 0.001) in line with H2. There is a
significant  positive influence of Employee
Performance on Organizational Productivity (B =
0.737, p <0.001), thereby supporting HS.

But the direct impact of Artificial Intelligence (f = -
0.038, p = 0.609) and Hybrid Work Environment (§ =
-0.024, p = 0.717) on Organizational Productivity are
insignificant and hence H3 and H4 are rejected.
Finally, Artificial Intelligence has a significant effect
on Hybrid Work Environment ( = 0.362, p < 0.001),

supporting H6.
4.4 Table 4: Mediation Analysis
Path Direct | Indirect | Total | Mediation
Effect | Effect Effect | Type

Interpretation: As shown in Table 5, Hypotheses H1,
H2, HS, H6, and H7 are supported, whereas H3 and
H4 are not supported. The findings highlight the
pivotal role of Employee Performance in linking
Artificial Intelligence and Hybrid Work Environment
to Organizational Productivity
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Figure 2. Structural model with standardized path
coefficients. Significant paths are indicated at ***p <
0.001.

4.6 Table 6. Discriminant Validity (Fornell-
Larcker Criterion)

Construct | Al HWE | EP op

Al 0.883

HWE 0.362 | 0.860

EP 0.492 | 0.298 | 0.900

op 0.324 | 0.195 0.737 | 0.872
Source: Authors’ own analysis using IBM SPSS
AMOS

Interpretation: Discriminant validity was established
using the Fornell-Larcker criterion and HTMT ratio
(Tables 6 and 7). The square root of AVE for each
construct is greater than its inter-construct
correlations, satisfying the Fornell-Larcker criterion.
Additionally, HTMT values range from 0.29 to 0.79,
well below the threshold of 0.90, confirming that the
constructions are empirically distinct (Henseler et al.,
2015).

4.7 Table 7. Discriminate Validity (HTMT Ratio)

Construct | Al HWE | EP op

Al — 0.41 0.56 0.38

HWE 0.41 — 0.44 0.29

EP 0.56 0.44 — 0.79

OP 0.38 0.29 0.79 —
Source: Authors’ own analysis using IBM SPSS
AMOS

Interpretation: Table 7 presents the heterotrait—
monotrait (HTMT) ratio for assessing discriminant
validity. All values range from 0.29 to 0.79, remaining
below the recommended threshold of 0.90, thereby
confirming that the constructions are empirically
distinct (Henseler et al., 2015). The highest value (0.79
between Employee Performance and Organizational
Productivity) is within acceptable limits, indicating a
strong yet discriminant relationship. Overall, the
results provide robust evidence of discriminant
validity across all constructs.

Discussion:

This research investigates the impact of Artificial
Intelligence (AI) and Hybrid Work Environment
(HWE) on employee performance and productivity in
pharmaceutical industry. The results strongly support
the proposed model.

Artificial Intelligence (AI) significantly enhances
employee performance (B = 0.492, p < 0.001),

indicating its effectiveness in improving decision-
making, efficiency, and task accuracy in data-
intensive pharmaceutical environments. This finding
is consistent with previous studies that have shown the
importance of Al in enhancing human performance in
the workplace (Davenport & Ronanki, 2018; Raisch &
Krakowski, 2021). Likewise, Hybrid Work
Environment (HWE) has a positive effect on employee
performance (= 0.298, p <0.001), which may be due
to flexibility and control that helps increase
engagement and productivity (Allen et al., 2015;
Wang et al., 2021).

Employee performance has a strong and significant
impact on organizational productivity (B = 0.737, p <
0.001), indicating its crucial role in determining
productivity (Hair et al., 2019). But, there is no direct
effect of Al and HWE on organizational productivity,
indicating that technological and structural changes
influence productivity primarily through employee
performance.

Mediation studies show indirect-only mediation,
whereby employee performance completely passes the
effects of Al and HWE to productivity. This finding is
supported by mediation theory, which demonstrates
that inputs to organization affect outcomes indirectly
through behaviours (Zhao et al., 2010).

This finding is consistent with previous research,
which demonstrates hybrid work enhances work well-
being and work engagement, thereby impacting
productivity (Akthar & Saritha, 2024).

5.1 Theoretical Implications

By demonstrating that the use of Al has an indirect
influence on productivity via performance, this study
contributes to literature and supports the importance of
human-centered approaches (Davenport & Ronanki,
2018). Also, it includes performance-based
perspectives and hybrid working, showing that
flexibility only enhances productivity if it improves
performance (Allen et al., 2015). And, by identifying
that employee performance is a mediator, it supports
mediation theory (Zhao et al., 2010).

5.2 Practical Implications

The results emphasize that pharmaceutical business
must adopt a human -centered strategy. Training
should be used in addition to artificial intelligence (AI)
technologies (Davenport & Ronanki, 2018).
According to Allen et al. (2015), flexible work
schedules can enhance productivity. Performance
management should be in line with both individual and
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organizational objectives in order to enhance
productivity results.

5.3 Limitations and Future Research

The cross-sectional nature of the study limits causal
inferences (Hair et al., 2019). The study's
pharmaceutical emphasis may affect the results'
generalizability, so there is a call for research across
industries. When researching productivity, other
moderators and mediators that can be examined
include organizational support and job satisfaction.
Finally, there may be common method bias if data is
obtained through self-reports.

Conclusion

In this study, we examine the impacts of artificial
intelligence (AI) and hybrid work environments
(HWE) on organizational productivity (OP) through
the channel of employee performance (EP) This study
reveals that although Al and HWE have little direct
effect on productivity, they both have significant
positive effects on employee performance, which then
has significant positive effects on productivity.

The results show that organizational and
technological initiatives translate into productivity
gains through the key mechanism of EP. The fact that
the effects of organizational inputs are mediated by
behavioral processes is confirmed by the finding of
indirect-only mediation (Zhao et al., 2010).

The results are in line with prior research that stresses
the importance of Al for enhancing human skills
(Davenport & Ronanki, 2018) and hybrid work
environments for enhancing employee performance
and engagement (Allen et al., 2015). The study
emphasizes how important it is for managers to have a
human-centered approach That 1is, to boost
productivity, Al and hybrid work environments need
to be coupled with human performance, engagement
and management strategies. This study concludes with
implications for researchers and practitioners by
offering empirical proof that for pharmaceutical
companies to increase productivity in the long run, it
is not just about technology or work system design, but
also about the successful integration of human
performance in these systems.
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