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Abstract

This study aimed to examine the mediating role of collaborative learning in explaining the relationship between digital strategic human resource
management and employees’ innovative work behavior within the circular economy context. The research adopted an applied mixed-method
(qualitative—quantitative) design. In the qualitative phase, the conceptual model was developed through multi-stage content analysis combining a
systematic literature review and semi-structured interviews with 22 experts including senior managers, HR professionals, academics, and industry
specialists. Qualitative data were analyzed using open, axial, and selective coding in MAXQDA software to identify model components and indicators.
The quantitative phase followed a descriptive-correlational design. Data were collected through a structured questionnaire administered to 324 employees
working in manufacturing firms implementing circular economy practices. Stratified random sampling was employed. Relationships among variables
were tested using Partial Least Squares Structural Equation Modeling (PLS-SEM) via SmartPLS software. Measurement and structural models were
evaluated using reliability indices, convergent and discriminant validity, predictive relevance, and overall model fit indicators. Results indicated that
digital strategic HRM policies significantly and positively influenced both collaborative learning and innovative work behavior. Digital HRM processes
and development significantly affected collaborative learning but did not show a significant direct effect on innovative work behavior. Collaborative
learning demonstrated a strong positive impact on innovative work behavior. Indirect effect analysis confirmed the significant mediating role of
collaborative learning between all dimensions of digital strategic HRM and innovative work behavior. High R? and Q? values confirmed substantial
explanatory and predictive power of the structural model. The findings suggest that strengthening innovative work behavior in circular economy
organizations requires the integration of digital strategic human resource management with collaborative learning mechanisms, as collaborative learning
functions as a critical knowledge-sharing and capability-enhancing pathway that amplifies the innovation outcomes of digital HR practices and supports
sustainable organizational transformation.
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Extended Abstract

Introduction

The accelerating pace of technological advancement, environmental challenges, and global sustainability
pressures has fundamentally transformed organizational management paradigms. One of the most significant
emerging paradigms is the circular economy, which emphasizes efficient resource utilization, waste
minimization, regenerative production systems, and sustainable value creation. Organizations operating within
circular economic systems increasingly rely on innovation as a strategic capability enabling adaptation to
ecological and digital transformation requirements (Arfaoui et al., 2021; Sova et al., 2023). Within this
context, employee innovative work behavior has become a central mechanism through which organizations
operationalize sustainability-oriented transformation and achieve long-term competitiveness (Mukapit et al.,

2024).



Innovative work behavior refers to employees’ intentional generation, promotion, and implementation of novel
ideas aimed at improving organizational processes, products, or practices (Janssen, 2000). Prior research
demonstrates that innovative behavior contributes not only to individual job performance but also to
organizational innovation capability and sustainable development outcomes (Abun et al., 2023; Al Wali et al.,
2021). However, innovative behavior does not emerge spontaneously; it requires supportive organizational
systems, particularly strategic human resource management practices capable of aligning employee
capabilities with organizational transformation goals (Bos-Nehles & Veenendaal, 2019; Dede, 2019).
Digital transformation has profoundly reshaped human resource management, giving rise to digital strategic
human resource management (DSHRM). Digital HRM integrates advanced technologies, data analytics,
artificial intelligence, and digital platforms into HR practices, enabling organizations to manage talent
strategically and respond dynamically to environmental changes (Bilusic & Voki¢, 2023; Zhang & Chen,
2024). Digital HRM has been recognized as a key driver of innovation capability, organizational agility, and
sustainable competitive advantage in the digital economy (Bansal et al., 2023; Nastase et al., 2025). Strategic
HR planning under digital transformation enhances workforce adaptability and innovation readiness, allowing
organizations to cultivate future-oriented competencies (Adiazmil et al., 2024).

Digital leadership and organizational digital culture further strengthen the relationship between HR practices
and employee innovation by fostering learning-oriented environments and empowering employees to
experiment and collaborate (De Araujo et al., 2021; Shin et al., 2023). Moreover, digital HR practices have
become particularly important within circular economy systems, where organizations require employees
equipped with technological skills, sustainability awareness, and creative problem-solving capabilities (karimi
shirazi & Vakil Alroaia, 2024). Integration of artificial intelligence and HRM systems can accelerate circular
economy transitions by enhancing knowledge sharing and continuous skill development (Rani, 2025; Singh
et al., 2025).

Green and sustainable HRM practices have also been shown to strengthen innovative work behavior through
employee participation, environmental commitment, and collaborative engagement (Anshima et al., 2026;
Khan et al., 2025; Piwowar-Sulej & Igbal, 2025). Yet, scholars increasingly argue that HR practices alone
cannot directly generate innovation outcomes; rather, intermediary mechanisms such as organizational
learning and collaborative interaction play decisive roles (Sanchez et al., 2015; Subramanian & Suresh,
2022).

Collaborative learning represents one of the most influential knowledge-generation mechanisms in
contemporary organizations. It involves collective problem-solving, shared experiences, and mutual
knowledge exchange among employees (Yang, 2023). Knowledge sharing has been widely recognized as a
catalyst for creativity, productivity, and innovation performance (Arsawan et al., 2018). Early research
demonstrated that distributed leadership and digital learning environments promote collaborative learning

cultures that enhance innovative outcomes (Harris et al., 2013). The evolution of digital learning platforms



has further expanded collaborative learning by enabling continuous interaction and reuse of digital learning
resources (Berge, 2006).

Collaborative learning enhances employees’ creative capacity by integrating diverse perspectives and fostering
collective intelligence (Carmeli et al., 2013). Empirical studies show that collaborative learning quality
significantly improves innovative work behavior among knowledge-intensive professionals (Lee & Kim,
2024), while collaborative climates strengthen innovation performance through social interaction and shared
engagement (Liu & Sun, 2025). Collaborative learning has therefore been conceptualized as a real-time
knowledge production process essential for organizational innovation ecosystems (Digenti, 2025).
Technological developments such as artificial intelligence further reinforce collaborative learning
environments by personalizing learning experiences and expanding collaborative knowledge networks
(Msambwa et al., 2025). Participation-based organizational systems encourage employee empowerment,
which has been linked to higher levels of innovation engagement (Salahat, 2021). Leadership support and
collaborative organizational culture additionally reinforce organizational learning and innovation capability
(Maalouf, 2018; Nagshbandi et al., 2019).

Despite growing attention to digital HRM, collaborative learning, and innovative behavior, existing studies
often examine these constructs separately. Limited empirical evidence addresses how collaborative learning
mediates the relationship between digital strategic HRM and innovative work behavior within circular
economy contexts. Given the increasing reliance on human-centered innovation for sustainable transformation,
examining these relationships is both theoretically and practically necessary.

Accordingly, this study investigates the mediating role of collaborative learning in the relationship between
digital strategic human resource management and innovative work behavior within the circular economy
framework.

Methods and Materials

This research employed an applied mixed-method research design integrating qualitative and quantitative
approaches. The qualitative phase aimed to develop and validate the conceptual model through multi-stage
content analysis. First, a systematic literature review identified key constructs and indicators related to digital
strategic HRM, collaborative learning, innovative work behavior, and circular economy practices. Second,
semi-structured interviews were conducted with 22 experts, including senior managers, HR specialists,
academics, and industry professionals with substantial experience in digital transformation and organizational
innovation. The qualitative data were analyzed using open, axial, and selective coding procedures supported
by MAXQDA software, resulting in the identification of model dimensions, components, and indicators.

The quantitative phase adopted a descriptive—correlational research design. The statistical population consisted
of employees working in manufacturing firms implementing circular economy initiatives. A stratified random

sampling method was used to select 324 respondents from a population of 2,078 employees. Data were




collected using a structured questionnaire designed based on the validated qualitative indicators and measured
using a five-point Likert scale.

Measurement model evaluation included assessment of factor loadings, Cronbach’s alpha, composite
reliability, and convergent and discriminant validity. Structural relationships among variables were tested
using Partial Least Squares Structural Equation Modeling (PLS-SEM) with SmartPLS software. Predictive
power, explanatory variance, and overall model fit were evaluated through R2, Q2, and goodness-of-fit indices.
Findings

Qualitative analysis identified three main dimensions of digital strategic human resource management: digital
HR policies, digital HR processes, and digital HR development. Eighteen components and seventy validated
indicators constituted the final research model.

Descriptive statistics indicated acceptable distribution properties for all variables. Measurement model
evaluation confirmed reliability and validity, with all constructs exceeding recommended thresholds for factor
loading, composite reliability, and convergent validity. Discriminant validity was also confirmed, indicating
adequate construct differentiation.

Structural model analysis revealed that digital strategic HRM policies significantly and positively influenced
collaborative learning. Digital HR processes and digital HR development also demonstrated significant
positive effects on collaborative learning.

Regarding direct relationships with innovative work behavior, digital HR policies showed a significant positive
effect. However, digital HR processes and digital HR development did not demonstrate statistically significant
direct effects on innovative work behavior.

Collaborative learning exhibited a strong positive effect on innovative work behavior. Indirect effect analysis
confirmed that collaborative learning significantly mediated the relationships between all three dimensions of
digital strategic HRM and innovative work behavior.

The model demonstrated high explanatory power, with substantial R? values indicating that a large proportion
of variance in collaborative learning and innovative work behavior was explained by the independent variables.
Predictive relevance indices also confirmed strong model predictive capability, while goodness-of-fit measures
indicated overall adequacy of the structural model.

Discussion and Conclusion

The findings highlight that innovative work behavior in circular economy organizations emerges primarily
through human-centered learning mechanisms rather than technological implementation alone. Digital
strategic HRM creates the structural and cultural conditions necessary for innovation, yet innovation outcomes
materialize when employees actively engage in collaborative learning processes.

The confirmed influence of digital HR policies suggests that strategic alignment between human resource
management and digital transformation establishes psychological safety, shared goals, and organizational

commitment, which collectively foster collaborative engagement among employees. Policies that encourage



participation, experimentation, and sustainability orientation appear to activate learning behaviors that
ultimately translate into innovation.

The absence of direct effects of digital HR processes and development on innovative behavior indicates that
technological systems and training investments alone are insufficient to generate innovation outcomes. Instead,
these organizational resources must be socially embedded through collaborative learning interactions. This
finding emphasizes the importance of knowledge exchange, collective reflection, and teamwork as
mechanisms converting digital capability into creative action.

Collaborative learning emerged as the central mechanism connecting HR transformation to innovation
performance. When employees collaboratively share expertise, solve problems jointly, and engage in
continuous learning, organizations develop adaptive capacities essential for circular economy transformation.
Collaborative learning enhances cognitive diversity, strengthens collective intelligence, and facilitates rapid
adaptation to sustainability challenges.

The study demonstrates that digital transformation should be understood not merely as technological change
but as socio-organizational transformation. Human resource systems play a strategic role in shaping learning
ecosystems that enable innovation. Organizations pursuing circular economy objectives must therefore
integrate digital HR strategies with collaborative learning infrastructures to stimulate employee creativity and
innovation implementation.

In conclusion, the research provides empirical evidence that collaborative learning serves as a critical
mediating mechanism linking digital strategic human resource management to innovative work behavior.
Sustainable organizational transformation depends on the synergy between digital technologies, strategic HR
practices, and collective learning dynamics. Organizations seeking competitive advantage in the circular
economy should prioritize collaborative learning cultures supported by digitally enabled human resource

systems, thereby fostering continuous innovation and long-term sustainability.
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