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Abstract

This study examines the impact of organizational digital transformation and HR technology adoption on employee performance
at PT PAL Indonesia, a state-owned enterprise operating in the maritime defense manufacturing sector. Using a quantitative
explanatory approach, this research adopts a census design involving all 1,444 permanent employees as respondents. Data
were collected through a structured questionnaire using a five-point Likert scale and analyzed using multiple linear regression
with SPSS. The results demonstrate that organizational digital transformation has a positive and significant effect on employee
performance, indicating that digitalized infrastructure, integrated systems, leadership support, and a supportive digital culture
enhance employees’ productivity, work quality, and adaptability. In addition, HR technology adoption reflected in the use of
human capital management systems, e-learning platforms, and digital performance management tools also shows a positive
and significant influence on employee performance. Simultaneous testing confirms that both variables jointly form a coherent
system that significantly explains variations in employee performance. The regression model exhibits strong explanatory
power, with an R2 value of 0.657, indicating that 65.7% of employee performance variance is explained by the model. These
findings highlight that digital transformation yields optimal performance outcomes when supported by active employee
adoption of HR technologies. The study contributes to the digital human resource management literature by providing
empirical evidence from a large, labor-intensive manufacturing SOE context and offers practical insights for organizations
seeking to implement human-centered digital transformation strategies to enhance sustainable employee performance.

Keywords: Digital Transformation, HR Technology Adoption, Employee Performance, State-Owned Enterprise,
Manufacturing Industry

1. Introduction

Digital transformation has become a strategic imperative for manufacturing organizations facing increasing
technological complexity, competitive pressure, and workforce heterogeneity [1], [2]. In the context of state-
owned manufacturing enterprises, digital transformation is not merely a technological upgrade but a fundamental
organizational shift that reshapes structures, processes, culture, and human resource management practices [3],
[4]. PT PAL Indonesia, as a strategic state-owned enterprise operating in the defense and heavy manufacturing
sector, is currently undergoing such a transformation to enhance competitiveness, operational efficiency, and long-
term sustainability amid the transition toward Industry 4.0 and the emerging human-centric orientation of Industry
5.0.

Organizational digital transformation has been widely conceptualized as a deep, organization-wide change that
enables new value creation through the integration of digital technologies with strategy, operations, and people
[5], [6]. Empirical research consistently emphasizes that digital transformation success depends not only on
technological investment but also on organizational readiness, leadership support, cultural alignment, and the
development of employee digital capabilities [7]. In manufacturing environments, digital transformation is often
associated with automation, the Internet of Things (10T), and data analytics; however, recent studies highlight the
increasing importance of human-centric digitalization that prioritizes workforce adaptability, capability
development, and engagement [8]. This perspective is particularly relevant for PT PAL Indonesia, where
operational excellence must coexist with high-skilled craftsmanship, strict safety standards, and generational
diversity among employees.
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Within this organizational transformation, the adoption of human resource (HR) technologies plays a crucial role
in supporting employee performance. Digital HR systems such as human capital management systems (HCMS),
e-learning platforms, and digital performance management tools are designed to enhance administrative efficiency,
improve decision quality, and facilitate continuous employee development. Technology adoption theories,
including the Technology Acceptance Model [9] and the Unified Theory of Acceptance and Use of Technology
[10], demonstrate that perceived usefulness, ease of use, social influence, and organizational support significantly
affect employees’ willingness to utilize digital systems. More recent work by [11] extends these perspectives by
integrating individual, organizational, and technological factors to explain HR technology adoption in complex
organizational settings. Together, these studies suggest that HR technology adoption constitutes a critical
organizational capability that can directly contribute to improved employee performance.

Despite growing scholarly interest, existing empirical research reveals several important gaps. First, many studies
examine digital transformation and employee performance independently, without empirically assessing their
combined influence within a single analytical model [12], [13]. Second, research on HR technology adoption often
focuses on specific applications such as e-learning or HR analytics rather than positioning HR technologies as part
of a broader organizational digital transformation strategy [14], [15]. Third, empirical studies in the Indonesian
context, particularly within state-owned manufacturing enterprises, remain limited and fragmented, frequently
relying on qualitative approaches or small-scale case studies that constrain generalizability [16], [17]. As a result,
there is still limited quantitative evidence on how organizational digital transformation and HR technology
adoption jointly influence employee performance in large, labor-intensive, and technologically complex
manufacturing organizations.

Drawing on the Resource-Based View (Barney, 1991) and Dynamic Capability Theory (Teece, 2007),
organizational digital transformation and HR technology adoption can be understood as strategic resources and
capabilities that enable firms to reconfigure internal processes and enhance workforce effectiveness in response to
environmental change [18], [19]. From this perspective, digital infrastructure, digitalized workflows, and HR
technologies represent complementary organizational assets that may directly improve employee productivity,
work quality, adaptability, and engagement when effectively implemented [20], [21].

Accordingly, the novelty of this study lies in its integrative empirical examination of organizational digital
transformation and HR technology adoption as simultaneous predictors of employee performance within the
specific context of PT PAL Indonesia. Unlike prior studies that examine these factors in isolation or rely on
qualitative insights, this research employs a census-based quantitative approach to assess how both organizational-
level digital transformation and individual-level HR technology adoption contribute to employee performance
outcomes. Furthermore, employee performance is conceptualized in a comprehensive manner, encompassing not
only task completion and productivity but also adaptability, capability development, and engagement in the digital
work environment.

Based on this rationale, the study addresses the following research questions: How does organizational digital
transformation influence employee performance at PT PAL Indonesia? To what extent does HR technology
adoption affect employee performance? How do organizational digital transformation and HR technology adoption
simultaneously contribute to improvements in employee performance? By addressing these questions, this study
aims to contribute to the digital human resource management literature and provide evidence-based insights for
policymakers and managers seeking to design effective digital transformation strategies in Indonesian state-owned
manufacturing enterprises.

2. Research Methods

This study employed a quantitative explanatory design to examine the effects of organizational digital
transformation and HR technology adoption on employee performance at PT PAL Indonesia, a state-owned
enterprise operating in shipbuilding and maritime defense manufacturing in Surabaya, East Java. PT PAL
Indonesia was selected because it is undergoing an organization-wide digital transformation that spans both
production systems and human resource management, making it a relevant setting for assessing performance
outcomes in a complex manufacturing environment.

The population comprised all permanent employees of PT PAL Indonesia, totaling 1,444 individuals across 21
divisions. To ensure comprehensive representation and eliminate sampling bias, the study adopted a census
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approach in which the entire population was included as the research sample; therefore, the sample size was equal
to the population (n = 1,444). While this census approach strengthens internal validity for PT PAL Indonesia,
external generalization to other manufacturing SOEs should be interpreted cautiously. Data were collected from
employees across job levels and generational groups, enabling a complete organizational snapshot.

Primary data were obtained through a structured, self-administered questionnaire distributed electronically via
Google Forms using official corporate email channels. Three reminders were sent over a two-week period to
increase participation. Participation was voluntary, responses were anonymous, and confidentiality was assured.
No interviews or observational methods were used.

All variables were measured using a five-point Likert scale (1 = strongly disagree to 5 = strongly agree).
Organizational digital transformation (X1) was measured using 16 items adapted from Westerman et al. (2014)
and Kane et al. (2015), capturing perceptions of digital infrastructure, digitalized processes, leadership support,
and digital culture. HR technology adoption (X2) was measured using 12 items grounded in TAM and UTAUT
(Davis, 1989; Venkatesh et al., 2003), reflecting usage frequency, perceived usefulness, ease of use, and perceived
benefits of HR digital systems such as HCMS and e-learning. Employee performance (Y) was assessed using 10
items adapted from the Balanced Scorecard perspective (Kaplan & Norton, 1996), covering productivity, work
quality, adaptability, and contribution to organizational goals. Instrument quality was confirmed through validity
and reliability testing, where Pearson item—total correlations exceeded 0.30 with p < 0.05 and Cronbach’s Alpha
values were above 0.70 for all constructs. Data were analyzed using SPSS version 26, beginning with descriptive
statistics and classical assumption tests (Kolmogorov—Smirnov normality, VIF-based multicollinearity, and
Glejser heteroskedasticity), followed by multiple linear regression. Hypotheses were evaluated using t-tests for
partial effects, the F-test for simultaneous effects, and R? for explanatory power at a 5% significance level (a0 =
0.05).

3. Results and Discussions
Respondent Characteristics

This study involved all permanent employees of PT PAL Indonesia as research respondents. A total of 1,444 valid
responses were collected, representing the entire population and ensuring comprehensive organizational coverage.
The respondent profile reflects substantial diversity in terms of generational composition, job level, and length of
service, which strengthens the representativeness of the findings.

In terms of generation, 28% of respondents belonged to Generation X, 45% to Generation Y (Millennials), and
27% to Generation Z. Regarding job position, the majority of respondents were operational staff (62%), followed
by supervisors (25%) and managerial-level employees (13%). With respect to tenure, 31% of respondents had
worked for less than five years, 29% had five to ten years of experience, and 40% had more than ten years of
service. This distribution indicates that the data adequately capture perspectives from employees with varying
levels of experience and responsibility within the organization.

3.1. Result
Instrument Validity and Reliability

Prior to hypothesis testing, the quality of the measurement instrument was assessed through validity and reliability
testing [22]. Construct validity was evaluated using Pearson item—total correlation analysis. The results show that
all measurement items for organizational digital transformation, HR technology adoption, and employee
performance had correlation coefficients exceeding the minimum threshold of 0.30 and were statistically
significant at p < 0.01, indicating that each item appropriately represented its respective construct.

Reliability testing was conducted using Cronbach’s Alpha and Composite Reliability (CR). All constructs
demonstrated strong internal consistency, with values exceeding recommended cut-off levels. Additionally, the
Average Variance Extracted (AVE) values were above 0.50, confirming adequate convergent validity. These
results indicate that the research instrument is both valid and reliable for further statistical analysis.
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Table 1. Summary of Validity and Reliability Test Results

, Composite
Variable Number of - Cronbach’s — peliaility  AVE
P (CR)
Organizational Digital
Transformation (X1) 16 0.877 0.889 0.521
HR Technology Adoption (X2) 12 0.854 0.867 0.512
Employee Performance (Y) 10 0.873 0.882 0.534

Source: Processed by author, 2026
Note: All correlations are significant at p < 0.01.
Classical Assumption Tests

To ensure the robustness of the regression analysis, classical assumption tests were conducted [23]. Normality
testing using the Kolmogorov—Smirnov method indicated that all variables were normally distributed, as the
significance values exceeded 0.05. Multicollinearity diagnostics showed that Variance Inflation Factor (VIF)
values ranged between 2.50 and 4.87, remaining below the critical threshold of 5, which indicates the absence of
multicollinearity among the independent variables.

Heteroskedasticity testing was performed using the Glejser method. The results revealed that all variables had
significance values greater than 0.05, suggesting that the residuals were homoscedastic. Collectively, these
findings confirm that the data met all required assumptions for multiple linear regression analysis.

Multiple Linear Regression Model Fit

Multiple linear regression analysis was conducted to examine the combined effect of organizational digital
transformation and HR technology adoption on employee performance. The model summary indicates strong
explanatory power.

Table 2. Model Summary of Multiple Linear Regression

Adjusted R Std. Error of the
Square Estimate

1 0.810 0.657 0.654 0.558
Source: Processed by author, 2026

Model R R Square

The coefficient of determination (R? = 0.657) indicates that 65.7% of the variance in employee performance can
be explained by organizational digital transformation and HR technology adoption. The remaining 34.3% is
attributed to other factors not included in the model. This result demonstrates that the proposed regression model
has substantial explanatory strength.

Overall Model Significance (F-Test)

The overall significance of the regression model was assessed using the F-test. The results are presented in Table
3.

Table 3. ANOVA Results

Source SSJIngr%]; df Mean Square F Sig.
Regression 851.199 14 60.800 195.402 0.000
Residual 444.637 1429 0.311
Total 1295.836 1443

Source: Processed by author, 2026
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The ANOVA results show a significance value of 0.000 (p < 0.05), indicating that organizational digital
transformation and HR technology adoption simultaneously have a statistically significant effect on employee
performance. This confirms that the regression model is appropriate and meaningful for explaining the
relationships among the studied variables.

Individual Effects of Independent Variables

Further examination of the regression results indicates that organizational digital transformation has a positive and
statistically significant influence on employee performance. This finding suggests that improvements in digital
infrastructure, the digitalization of work processes, leadership support for digital initiatives, and the cultivation of
a digital-oriented organizational culture contribute to higher levels of employee productivity, work quality, and
adaptability. Employees operating within a digitally mature organizational environment tend to perform more
effectively when responding to evolving technological and operational demands.

Similarly, HR technology adoption demonstrates a positive and statistically significant effect on employee
performance. Higher levels of HR system utilization and perceived benefits such as those derived from human
capital management systems, e-learning platforms, and digital performance management tools are associated with
improvements in work efficiency, clarity of performance expectations, and overall job effectiveness. These results
highlight the importance of ensuring that HR technologies are user-friendly, relevant, and well-integrated into
daily work processes.

Overall, the coefficient estimates indicate statistically significant positive relationships, confirming both the
direction and practical relevance of the effects.

Summary of Empirical Findings

Given the census-based research design and the large sample size (n = 1,444), the regression results provide robust
empirical evidence regarding both the individual and joint contributions of organizational digital transformation
and HR technology adoption to employee performance at PT PAL Indonesia. Overall, the findings demonstrate
that digital transformation initiatives, when supported by effective adoption of HR technologies, play a critical
role in enhancing employee performance within a large, labor-intensive, and technologically complex
manufacturing organization.

3.2. Discussion

The findings of this study provide strong empirical evidence that employee performance at PT PAL Indonesia is
not incidental, but rather the result of a structured and integrated process of organizational digital transformation
and HR technology adoption. The coefficient of determination (R2) of 0.657 indicates that 65.7% of the variance
in employee performance can be explained by the proposed model, demonstrating substantial explanatory power.
This result confirms that digital transformation and HR technology adoption constitute dominant organizational
factors influencing employee performance, consistent with the research objectives formulated in the introductory
section. The high reliability values, reflected in Cronbach’s Alpha coefficients exceeding recommended
thresholds, further indicate that the constructs employed in this study were measured consistently and accurately,
reinforcing the credibility of the empirical findings [24].

The validity and reliability results also highlight an important methodological contribution of this study. All
measurement indicators demonstrated strong empirical relevance, as evidenced by statistically significant validity
results and robust internal consistency. This suggests that abstract concepts such as organizational digital
transformation and HR technology adoption were successfully operationalized into measurable indicators.
Moreover, the fulfillment of all classical regression assumptions including normality, absence of multicollinearity,
and homoscedasticity indicates that the observed relationships among variables are statistically stable and free
from model bias. Consequently, the effects identified in this study reflect genuine empirical relationships rather
than statistical artifacts, strengthening the scientific rigor of the findings [25].

The simultaneous significance of organizational digital transformation and HR technology adoption underscores
the systemic nature of performance improvement in a digitally transforming organization. The F-test results
demonstrate that employee performance is shaped by the combined influence of organizational-level digital

DOI: https://doi.org/10.31004/riggs.v4i4.5609
Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0)

12520



Mike Dian Anggraini, Sri Rahayu, Sundjoto, Rifda Fitrianty
Journal of Artificial Intelligence and Digital Business (RIGGS) Volume 4 Nomor 4, 2026

initiatives and individual-level technology utilization. This finding suggests that digital transformation cannot be
implemented effectively through fragmented or isolated technological interventions. Instead, performance
improvement emerges from an integrated approach in which digital infrastructure, digitalized work processes,
leadership support, and HR technologies operate as a coherent system. This result aligns with the view of digital
transformation as an organization-wide process rather than a purely technical undertaking [5], [7].

At the individual level, the positive and significant influence of organizational digital transformation on employee
performance confirms that digital maturity enhances employees’ ability to work more efficiently, adapt to change,
and maintain work quality. Digitalized processes reduce manual workload, minimize operational errors, and enable
faster information flow, which in turn improves productivity and task effectiveness. These findings support prior
studies emphasizing that digital transformation serves as a strategic capability that strengthens organizational
performance by reshaping internal processes and work practices [6], [8]. In the context of PT PAL Indonesia,
where operational complexity and high technical standards are inherent, digital transformation appears to play a
critical role in enabling employees to meet performance expectations more effectively.

Similarly, the positive and significant effect of HR technology adoption on employee performance highlights the
central role of human behavior and technology utilization in realizing the benefits of digital transformation. The
findings indicate that employees who actively use HR digital systems such as human capital management systems,
e-learning platforms, and digital performance management tools tend to demonstrate higher levels of work
efficiency, clarity of role expectations, and overall job effectiveness. This result reinforces technology adoption
theories, including the Technology Acceptance Model (Davis, 1989) and UTAUT (Venkatesh et al., 2003), which
emphasize that perceived usefulness and ease of use are critical drivers of technology-related performance
outcomes. The findings further suggest that technology alone does not automatically improve performance; rather,
its impact depends on employees’ willingness and capability to adopt and integrate digital tools into their daily
work routines.

Taken together, these results position HR technology adoption as a critical enabler of successful digital
transformation. While this study does not formally test mediation effects, the empirical evidence indicates that
organizational digital initiatives and HR technology usage are closely intertwined in shaping employee
performance. This finding extends previous research that often examined digital transformation or HR technology
adoption in isolation by demonstrating that both factors jointly contribute to performance outcomes within a large,
labor-intensive manufacturing organization. In this sense, the study contributes to the digital human resource
management literature by highlighting the complementary roles of organizational capabilities and individual
technology adoption.

From a theoretical perspective, the findings support the Resource-Based View (Barney, 1991) and Dynamic
Capability Theory (Teece, 2007), which posit that organizational resources and capabilities must be effectively
deployed to generate performance advantages [18], [19]. Organizational digital transformation represents a
dynamic capability that enables firms to reconfigure internal resources in response to environmental change, while
HR technology adoption represents an operational mechanism through which these capabilities are translated into
employee-level outcomes [26], [27]. The strong explanatory power of the model indicates that digital resources,
when aligned with human resource practices, can significantly enhance workforce performance.

From a practical standpoint, the results imply that organizations particularly state-owned manufacturing
enterprises should view digital transformation as a long-term strategic investment rather than a short-term
technological initiative [28]. The significant influence of digital transformation on employee performance suggests
that investments in digital infrastructure, system integration, and digital culture development yield tangible
performance benefits [29]. At the same time, the significant role of HR technology adoption highlights the
importance of accompanying technological investments with continuous training, technical support, and effective
change communication [30]. Without active employee adoption, the performance potential of digital systems is
unlikely to be fully realized.

Furthermore, the findings emphasize the importance of a human-centered approach to digital transformation.
Performance improvements are more likely to be sustainable when digital initiatives are accompanied by efforts
to enhance employee capability development and engagement [31], [32]. By focusing on both technological
advancement and human development, organizations can achieve not only operational efficiency but also long-
term workforce competitiveness [33]. In the context of PT PAL Indonesia, such an approach is particularly relevant
given the organization’s strategic role, technological complexity, and diverse workforce composition.
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Overall, this study provides robust empirical support for the argument that organizational digital transformation
and HR technology adoption are key drivers of employee performance [14], [34]. By integrating organizational
and individual perspectives, the findings contribute to both theory and practice, offering valuable insights for
organizations seeking to navigate digital transformation while strengthening employee performance in complex
manufacturing environments.

4, Conclusion

This study concludes that organizational digital transformation and HR technology adoption play a decisive role
in enhancing employee performance at PT PAL Indonesia. The empirical findings demonstrate that both variables
exert a positive and significant influence on employee performance, individually and simultaneously, indicating
that performance improvement emerges from the alignment between organizational digital readiness and
employees’ effective use of digital HR systems. The regression model exhibits strong explanatory power, with an
R2 value of 0.657, indicating that 65.7% of the variance in employee performance is explained by the proposed
model. Furthermore, the robustness of the findings is supported by high internal consistency of the measurement
instruments and the fulfillment of all classical regression assumptions, confirming that the observed relationships
are statistically sound and empirically reliable. Overall, the results affirm that digital transformation is not merely
a technological initiative but a strategic organizational capability that, when complemented by active HR
technology adoption, substantially improves employee productivity, work quality, and adaptability in a complex
manufacturing environment. Based on these findings, several recommendations are proposed. For PT PAL
Indonesia, management should prioritize human-centered digital transformation by strengthening digital
infrastructure particularly in production areas while implementing generation-sensitive digital upskilling programs
to address heterogeneous workforce needs. Continuous training and structured support for HR digital systems such
as HCMS and e-learning should be intensified, especially for employees who face greater adaptation challenges.
Incentive and reward mechanisms may also be developed to encourage active and consistent use of HR
technologies. For policymakers, particularly the Ministry of State-Owned Enterprises and the Ministry of Industry,
the results suggest the need for sector-specific digital transformation guidelines for state-owned manufacturing
enterprises, complemented by cross-organizational knowledge-sharing platforms and targeted incentives. Future
research is encouraged to expand the scope to other manufacturing SOEs, employ longitudinal designs to capture
long-term effects, and incorporate additional variables such as digital leadership and change readiness to enrich
understanding of digital transformation dynamics.
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