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Abstract:

The purpose of this study was to develop and test a model for enhancing open innovation in universities based on inter-sectoral collaboration,
social capital, and knowledge management and to examine the direct and indirect relationships among these variables. This study employed
a descriptive-correlational design using structural equation modeling. The statistical population consisted of faculty members, educational
managers, research administrators, and innovation and technology experts working in universities in Tehran. A total of 428 participants were
selected through multistage cluster sampling. Data were collected using standardized questionnaires measuring open innovation, inter-
sectoral collaboration, social capital, and knowledge management. Data analysis was conducted using SPSS version 26 and AMOS version
24. After calculating descriptive statistics and correlation coefficients, the conceptual model was tested through structural equation modeling,
and model fit was evaluated using standard goodness-of-fit indices. The results indicated that all relationships among the study variables
were positive and statistically significant. Inter-sectoral collaboration had significant direct effects on social capital (=0.65, p<0.001),
knowledge management ($=0.58, p<0.001), and open innovation ($=0.28, p<0.001). Social capital also exerted significant positive effects
on knowledge management (=0.46, p<0.001) and open innovation (f=0.31, p<0.001). Furthermore, knowledge management demonstrated
the strongest direct effect on open innovation ($=0.52, p<0.001). Mediation analysis revealed that knowledge management played a
significant mediating role in the relationship between inter-sectoral collaboration and open innovation as well as between social capital and
open innovation. The model exhibited satisfactory fit indices (CF1=0.96, TL1=0.95, RMSEA=0.058), and the proposed variables explained
73.4% of the variance in open innovation. The findings suggest that enhancing open innovation in universities requires simultaneous attention
to strengthening inter-sectoral collaboration, fostering social capital, and establishing effective knowledge management systems. Knowledge
management emerged as the most influential predictor and a key mechanism linking organizational interactions to innovation outcomes.
Therefore, universities seeking to enhance their innovation capacity and societal responsiveness should adopt an integrated approach centered
on collaborative networks, social relationships, and systematic knowledge management practices.
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Extended Summary

Introduction

Open innovation has emerged as one of the most influential paradigms shaping contemporary higher education institutions,
particularly in response to increasing environmental complexity, digital transformation, and the growing importance of
knowledge-based economies. Universities are no longer perceived solely as educational and research institutions; rather, they
are expected to act as strategic innovation actors capable of creating value through collaboration with industry, government,
civil society, and international partners. The transition from closed to open innovation models has significantly transformed
the way universities generate, share, and commercialize knowledge. Recent studies indicate that university-industry
partnerships, digital innovation ecosystems, and collaborative knowledge networks have become essential mechanisms for
enhancing institutional competitiveness and sustainability (Li, 2025; Yuan et al., 2026). Bibliometric and conceptual analyses
further demonstrate that open innovation has become a central theme in research concerning higher education transformation
and university—industry collaboration (Ballesteros & Torres, 2025; Yulianti et al., 2023). Within this context, universities

increasingly rely on inter-sectoral collaboration to access complementary resources, acquire external knowledge, and
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strengthen innovation capabilities. Research has consistently highlighted the role of collaborative alliances, partnership
diversity, and network participation in facilitating innovation outcomes and value creation (Ancin et al., 2024; Lewkowicz &
Lewczuk, 2022; Pereira et al., 2021). At the same time, social capital has gained recognition as a critical intangible resource
that enhances trust, cooperation, and knowledge exchange among stakeholders. Social networks and relational capabilities
contribute significantly to the effectiveness of innovation processes by reducing transaction costs and facilitating the flow of
information and expertise (Rossoni et al., 2024; Runiewicz-Wardyn, 2021; Seo, 2020). Moreover, the success of open
innovation depends heavily on effective knowledge management practices that enable institutions to create, store, share, and
apply knowledge in ways that generate innovative solutions and societal impact (Chica, 2024; Costantiello et al., 2021). Studies
on innovation ecosystems, sustainability-oriented innovation, entrepreneurial universities, and collaborative learning further
suggest that innovation emerges from the dynamic interaction among collaboration networks, social capital, and knowledge
resources rather than from isolated organizational efforts (Dzhengiz, 2020; McDonnell-Naughton & Paunescu, 2022; Melane-
Lavado & Alvarez-Herranz, 2020; Mensel et al., 2025). Despite the growing body of literature, relatively few studies have
simultaneously examined the interrelationships among inter-sectoral collaboration, social capital, knowledge management, and
open innovation within a comprehensive university-based model. Furthermore, recent developments in digital collaboration,
international academic networking, innovation clusters, science diplomacy, and technology-driven ecosystems underscore the
need for integrated frameworks capable of explaining how universities can strengthen their innovation performance through
coordinated structural, social, and knowledge-related mechanisms (Dusdal et al., 2021; Gaskins-Scott, 2020; Lusha, 2024; Pifia-
Stranger et al., 2023; Ricart et al., 2020; Roig et al., 2020; Runiewicz-Wardyn, 2020; Yang & Huang, 2023). Accordingly, this
study sought to develop and validate a model for enhancing open innovation in universities based on inter-sectoral
collaboration, social capital, and knowledge management.

Methods and Materials

This study employed a quantitative descriptive-correlational design using structural equation modeling to develop and test
a comprehensive model of open innovation enhancement in universities. The statistical population consisted of academic staff
members, research administrators, educational managers, innovation experts, and university executives working in public and
private universities in Tehran. A sample of 428 participants was selected through multistage cluster sampling to ensure adequate
representation of different academic units and institutional contexts. Data were collected using four standardized instruments
measuring inter-sectoral collaboration, social capital, knowledge management, and open innovation. The inter-sectoral
collaboration questionnaire assessed dimensions such as shared governance, mutual trust, organizational commitment, resource
exchange, and coordination mechanisms. The social capital instrument measured structural, relational, and cognitive
dimensions of social capital, including network relationships, trust, reciprocity, and shared understanding. Knowledge
management was evaluated through dimensions related to knowledge creation, acquisition, storage, sharing, organization, and
application. Open innovation was assessed through indicators reflecting external knowledge acquisition, innovative
collaboration, utilization of external ideas, and commercialization of knowledge. Following data collection, responses were
screened for completeness and statistical assumptions. Descriptive statistics were calculated to summarize participant
characteristics and research variables. Pearson correlation analysis was used to examine relationships among variables.
Structural equation modeling was subsequently performed using AMOS software to evaluate the conceptual model and test
direct and indirect effects among latent variables. Model fit was assessed using multiple goodness-of-fit indicators, including

chi-square divided by degrees of freedom, goodness-of-fit index, adjusted goodness-of-fit index, comparative fit index,
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incremental fit index, Tucker—Lewis index, and root mean square error of approximation. Bootstrap procedures with 5000
resamples were conducted to examine the significance of indirect effects and mediation pathways.

Findings

The descriptive findings indicated that participants reported relatively high levels of inter-sectoral collaboration, social
capital, knowledge management, and open innovation within their institutions. All study variables demonstrated acceptable
distributions and met the assumptions required for advanced multivariate analysis. Correlation analysis revealed significant
positive relationships among all variables. The strongest correlation was observed between knowledge management and open
innovation, suggesting that universities with more effective knowledge processes tend to exhibit stronger innovation
performance. Inter-sectoral collaboration also demonstrated a strong positive association with open innovation, indicating the
importance of external partnerships and collaborative networks in fostering innovative activities. Social capital was positively
correlated with both knowledge management and open innovation, highlighting the contribution of trust-based relationships
and social networks to organizational learning and innovation outcomes. Structural equation modeling results confirmed the
adequacy of the proposed model. All fit indices exceeded recommended thresholds, indicating satisfactory model fit and
supporting the theoretical structure underlying the research framework. The findings showed that inter-sectoral collaboration
significantly predicted social capital and knowledge management. Social capital also had a significant positive effect on
knowledge management, suggesting that collaborative relationships contribute to the development of organizational knowledge
capabilities. Furthermore, all three independent variables exerted direct positive effects on open innovation. Among these
predictors, knowledge management demonstrated the strongest direct influence, followed by social capital and inter-sectoral
collaboration. Mediation analysis revealed that knowledge management played a substantial mediating role in transmitting the
effects of inter-sectoral collaboration and social capital to open innovation. The final model explained a considerable proportion
of variance in open innovation, indicating that the combined influence of collaboration, social relationships, and knowledge
processes provides a powerful explanation for innovation performance in university settings.

Discussion and Conclusion

The findings of this study provide strong empirical support for ecosystem-based perspectives on innovation within higher
education institutions. The significant impact of inter-sectoral collaboration on open innovation confirms that universities
benefit substantially from engagement with external stakeholders, including industry partners, governmental agencies,
entrepreneurial organizations, and civil society actors. Collaborative arrangements create opportunities for knowledge
exchange, resource sharing, and collective problem-solving, thereby strengthening innovation capabilities. These findings are
consistent with prior research emphasizing the strategic importance of collaborative alliances and innovation networks in
generating competitive advantage and facilitating knowledge transfer (Boonstra & Eguiguren, 2023; Lewkowicz & Lewczuk,
2022; Pereira et al., 2021). The positive effect of social capital on open innovation further demonstrates that innovation
processes are embedded within social structures characterized by trust, reciprocity, and relational connectivity. Universities
possessing stronger social networks are more likely to engage in productive collaborations and sustain long-term partnerships
that support innovation activities (Rossoni et al., 2024; Seo, 2020). Moreover, the significant relationship between social capital
and knowledge management supports theoretical arguments suggesting that trust-based relationships facilitate knowledge
sharing and organizational learning (Runiewicz-Wardyn, 2021; Runiewicz-Wardyn & Eliashvili, 2022). The dominant influence
of knowledge management on open innovation highlights the critical role of institutional mechanisms that support knowledge

creation, integration, dissemination, and application. Effective management of intellectual resources enables universities to
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transform collaborative interactions and social relationships into tangible innovation outcomes. This finding aligns with
previous studies emphasizing the central role of knowledge management in university innovation systems and technology
transfer processes (Chica, 2024; Osma & Abuchar-Porras, 2021). The mediating role of knowledge management suggests that
collaboration and social capital do not automatically generate innovation; rather, their benefits materialize when knowledge
generated through these relationships is effectively managed and utilized. Such results reinforce contemporary open innovation
theories that view knowledge as the primary mechanism through which collaborative ecosystems create value (Ballesteros &
Torres, 2025; Li, 2025). Collectively, the findings support the notion that universities should be viewed as dynamic innovation
ecosystems in which structural relationships, social interactions, and knowledge processes operate synergistically to enhance
innovation performance.

The results demonstrate that open innovation in universities is a multidimensional phenomenon influenced by the
simultaneous interaction of inter-sectoral collaboration, social capital, and knowledge management. Universities that establish
extensive collaborative networks, cultivate trust-based relationships, and implement effective knowledge management systems
are better positioned to generate innovative solutions and respond to rapidly changing societal demands. The findings highlight
the strategic importance of moving beyond isolated institutional approaches toward integrated ecosystem-oriented models of
innovation. Knowledge management emerged as the most influential predictor and a critical mediating mechanism linking
collaboration and social capital to innovation outcomes. Consequently, efforts to enhance university innovation should focus
not only on expanding partnerships but also on strengthening organizational capacities for knowledge creation, sharing, and
utilization. The proposed model provides a comprehensive framework for understanding how universities can improve their
innovation performance through coordinated structural, relational, and knowledge-based strategies. By fostering collaboration,
reinforcing social capital, and institutionalizing knowledge management practices, universities can enhance their ability to
create value, support entrepreneurship, contribute to regional development, and sustain long-term innovation capacity in an

increasingly interconnected and knowledge-driven world.
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