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Abstract

This study aims to develop and test an analytical model explaining the relationship between
digital strategic human resource management and innovative work behavior, mediated by
collaborative learning within the context of the circular economy. A mixed-methods design was
applied, combining qualitative content analysis and quantitative structural equation modeling.
In the qualitative phase, semi-structured interviews were conducted with 22 experts to identify
components and indicators. In the quantitative phase, a sample of 324 employees from
manufacturing companies implementing digital HRM and circular economy practices was
selected through stratified random sampling. Three questionnaires were used, and the data
were analyzed using PLS-SEM. Reliability and validity were assessed via factor loadings,
composite reliability, Cronbach’s alpha, AVE, Fornell-Larcker criteria, and overall model fit
indices including R?, Q2 and GOF. Results indicated that digital strategic HRM dimensions—
policies, processes, and development—had significant positive effects on collaborative
learning. Digital HRM policies significantly predicted innovative work behavior, whereas
processes and development showed no significant direct effect. Collaborative learning had a
strong and significant effect on innovative work behavior and mediated the relationships
between all three HRM dimensions and innovative work behavior. The model demonstrated
high explanatory power with R? values of 0.960 for innovative work behavior and 0.928 for
collaborative learning. Digital strategic HRM enhances innovative work behavior primarily
through strengthening collaborative learning. This mechanism plays a critical role in enabling
organizations to successfully transition toward circular economy principles. The findings
highlight that fostering collaborative learning is essential for activating employees’ innovative
behaviors in technology-driven and sustainability-oriented work environments.
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Extended Abstract
Introduction
The rapid transformation of organizations toward digitalization and sustainability has created
unprecedented pressures for redesigning human resource systems, workplace learning
environments, and innovation processes. In particular, the emergence of the circular economy—
which promotes resource regeneration, waste minimization, and environmentally responsible
production—requires employees to demonstrate higher levels of innovative work behavior,
collaborative learning, and digital adaptability. Scholars increasingly argue that these shifts cannot
be achieved solely through technological investments but require strategic approaches to human
resource management that integrate digital systems, environmental responsibility, and
organizational learning. For example, digital strategic human resource management (DSHRM) has
been identified as a critical mechanism for building employee digital capabilities and enabling
innovation-driven cultures (Alexandro, 2025; Zhang & Chen, 2024). At the same time, green human
resource management (GHRM) has been shown to motivate environmentally conscious and creative
behaviors in organizations transitioning toward sustainability-oriented models (Abdalla, 2024;
Anshima et al., 2026; Khan et al., 2025).
Furthermore, studies consistently highlight that innovative work behavior cannot flourish unless
employees engage in continuous learning, knowledge sharing, and collaborative problem-solving.
Collaborative learning, as a dynamic social and cognitive process, enhances employees’ ability to
generate new ideas, challenge assumptions, and apply collective intelligence to complex workplace
challenges. Empirical evidence demonstrates that collaborative learning significantly predicts
innovative work behavior in digitally intensive and knowledge-driven work environments (Lee & Kim,
2024; Oswald & Zhao, 2022). Additionally, advances in artificial intelligence (Al), interactive digital
platforms, and data-driven HR systems expand possibilities for collaborative knowledge generation
and real-time learning, particularly in higher education and technologically advanced industries
(Johnson et al., 2022; Msambwa et al., 2025). However, research also shows that the successful
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integration of digital and Al-supported HRM requires organizations to address challenges such as
employee resistance, low digital literacy, and incompatibilities between traditional HR structures and
new technologies (Hoti et al., 2022; Sani et al., 2024; Sengupta & Al-Khalifa, 2022).

In relation to innovative work behavior, a large body of literature confirms that HRM practices—
whether green, digital, or flexibility-oriented—shape employees’ willingness and ability to initiate,
promote, and implement new ideas (Mayastinasari & Suseno, 2023; Mukapit et al., 2024; Yasir et al.,
2023). Digital competence has been identified as one of the strongest predictors of innovative
behavior among employees in both public and private organizations (Carvalho et al., 2023). Moreover,
research in sustainability-oriented sectors indicates that organizational learning, digital readiness,
and employee participation significantly mediate the relationship between HRM and innovation (Erro-
Garcés & Aramendia-Muneta, 2023; Piwowar-Sulej & Igbal, 2025; Subramanian & Suresh, 2022). These
findings align with studies emphasizing the importance of collective learning environments in
enabling organizations to pursue environmental innovation, circularity, and resilient business models
(Dihim & Vakil Alroaia, 2023; Rani, 2025; Shrader et al., 2022).

Despite the growing body of evidence, the literature still lacks integrated frameworks that combine
digital strategic HRM, collaborative learning, and innovative work behavior in the context of the
circular economy. Scholars highlight that the interconnected nature of digital transformation,
sustainability, and employee innovation has not been sufficiently examined in a unified analytical
model (Daniri et al., 2023; Eghdar, 2023; karimi shirazi & Vakil Alroaia, 2024). To address this gap,
the present study develops and empirically tests a comprehensive model examining how digital
strategic HRM influences innovative work behavior directly and indirectly through collaborative
learning, within organizations transitioning toward the circular economy (Rani, 2025; Sani et al., 2024;
Sova et al., 2023). This study contributes to the literature by integrating insights from digital HRM,
green HRM, collaborative learning theory, and innovation research to provide a holistic
understanding of how modern organizations can foster sustainability-oriented innovation.

Methods and Materials

This study employed a mixed-methods research design comprising both qualitative and quantitative
phases. In the qualitative phase, semi-structured interviews were conducted with subject-matter
experts in areas of digital HRM, sustainability management, and organizational innovation. The
purpose of this phase was to refine the conceptual model and validate measurement indicators.
Interview data were analyzed using thematic content analysis to extract themes relevant to digital
HRM dimensions, collaborative learning processes, and innovative work behavior.

In the quantitative phase, a cross-sectional survey was conducted among employees working in
manufacturing and service organizations transitioning toward circular economy practices. A
structured questionnaire was distributed using stratified random sampling, and a total of 324 valid
responses were collected. The measurement model included three latent constructs: digital strategic
HRM, collaborative learning, and innovative work behavior. Structural equation modeling (SEM)
using the PLS-SEM technique was applied to examine relationships between constructs. Reliability
and validity were assessed through Cronbach’s alpha, composite reliability, AVE, Fornell-Larcker
criteria, and discriminant validity. Model fit was evaluated using R?, Q? and SRMR indices.
Findings

The results of the PLS-SEM analysis demonstrated that digital strategic HRM had a significant
positive effect on collaborative learning. Policy-level dimensions of digital HRM showed the strongest
effect, while process-level and development-level dimensions exhibited weaker but still meaningful
relationships with collaborative learning. However, digital strategic HRM did not have a significant
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direct effect on innovative work behavior; instead, its influence on innovation was largely indirect
through collaborative learning.

Collaborative learning exhibited a strong, positive, and statistically significant effect on innovative
work behavior, indicating that employees who participate in shared learning, collective problem-
solving, and interactive knowledge exchange display higher levels of idea generation, idea
promotion, and idea implementation.

Mediation analysis confirmed that collaborative learning fully mediated the relationship between
digital strategic HRM and innovative work behavior. This suggests that digital HRM practices alone
are insufficient to stimulate innovation unless they contribute to environments that support collective
learning and collaboration.

Model fit indices supported the robustness of the proposed model. The R? value for collaborative
learning was 0.928, indicating a very high level of explained variance. The R? value for innovative
work behavior was 0.960, demonstrating substantial predictive accuracy of the model. Q2 results
further confirmed strong predictive relevance for both endogenous variables.

Overall, findings indicate that digital HRM policies, technology-enabled HR processes, and employee
development initiatives contribute to innovation primarily by facilitating collaborative learning
mechanisms.

Discussion and Conclusion

The results highlight that digital strategic HRM is an essential but indirect driver of innovative work
behavior. Digital HRM practices strengthen employees’ technological readiness, provide access to
learning platforms, and create structures that promote transparency, communication, and
collaboration. However, innovation does not arise directly from these practices; instead, innovation
emerges when digital HRM creates opportunities for employees to engage in collaborative learning
processes.

Collaborative learning serves as the central mechanism through which employees exchange
insights, co-create solutions, and apply collective intelligence. In organizations transitioning toward
circular economy principles, such learning environments are essential for addressing complex
environmental, technological, and operational challenges. The strong mediating effect observed in
this study confirms that collaborative learning transforms digital HRM inputs into innovation outputs.
These findings underscore the importance of designing HRM systems that not only incorporate
digital tools but also cultivate social, cognitive, and collaborative learning structures. Organizations
must move beyond traditional training approaches and invest in learning communities, cross-
functional teamwork, digital collaboration platforms, and interactive problem-solving environments.
The study provides an integrated perspective that connects digital transformation, sustainability, and
employee innovation. It demonstrates that innovative work behavior—critical for achieving circular
economy outcomes—is best supported when digital HRM practices align with collaborative learning
ecosystems. Ultimately, the research highlights that sustainable organizational innovation requires
a simultaneous focus on digitalization, human capability development, and collective learning
infrastructures.
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