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Abstract

This study aimed to design and validate a context-specific national innovation governance model for
organizations responsible for national innovation policymaking and implementation. This applied study
employed an exploratory sequential mixed-methods design within a pragmatic paradigm. In the qualitative
phase, 20 university professors, faculty members, and experienced managers from national innovation
policymaking and implementing organizations in Tehran Province were selected through purposive
sampling. Data were collected using in-depth semi-structured interviews and analyzed according to Braun
and Clarke’s thematic analysis procedure using MAXQDA. Qualitative credibility and dependability were
assessed through member checking, peer review, recoding, and intercoder agreement, with an overall
agreement rate of 92%. In the quantitative phase, a questionnaire was developed based on the qualitative
findings. Its content validity and internal consistency were examined before administration to 199
managers selected from national innovation policymaking and implementing organizations. Exploratory
factor analysis and variance-based structural equation modeling using the partial least squares approach
were conducted in SPSS version 24 and SmartPLS version 3. Structural model analysis demonstrated that
innovation policies, innovation infrastructure, and innovative governance structure had positive and
statistically significant effects on innovation capacity development. The corresponding path coefficients
were 0.511, 0.421, and 0.476, respectively, indicating that innovation policies had the largest effect on
capacity development. Innovation infrastructure significantly predicted innovation capacity development
and innovative organizational culture (t=5.515 and t=2.875, respectively). Innovative governance structure
also significantly affected these constructs (t=2.944 and t=3.909), as did innovation policies (t=2.772 and
t=5.023). Furthermore, innovative organizational culture and innovation capacity development exerted
significant positive effects on national innovation success (t=7.602 and t=9.707, respectively; p<0.05).
Thus, all hypothesized structural relationships were supported. National innovation success depends on
an integrated governance architecture in which coherent innovation policies, adequate technological and
institutional infrastructure, and an innovative governance structure jointly strengthen organizational culture
and innovation capacity. Accordingly, policymakers should address institutional, infrastructural, cultural,
and human-capacity mechanisms as interconnected components rather than as isolated policy domains.

Keywords: National innovation governance, innovation policies, innovation infrastructure, innovative
governance structure, innovative organizational culture, innovation capacity development.
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Extended Abstract
Introduction
Innovation has become one of the most significant drivers of economic growth, national
competitiveness, sustainable development, and social transformation in the twenty-first century. In
an era characterized by rapid technological change, digital transformation, globalization, climate
challenges, and increasing complexity of socio-economic systems, countries are required to
establish effective mechanisms for generating, disseminating, and utilizing knowledge. Within this
context, the National Innovation System (NIS) has emerged as a comprehensive framework for
understanding how various actors, institutions, and policies interact to foster innovation and
development (Lundvall, 2022; Pavlov et al., 2022).
The National Innovation System perspective argues that innovation is not an isolated activity
conducted by individual organizations but rather the outcome of interactions among governments,
universities, industries, research institutions, financial organizations, and civil society. The
effectiveness of innovation activities depends largely on the quality of relationships among these
actors and the governance structures that coordinate their actions (Karaca et al., 2021; Singh, 2022).
Consequently, innovation governance has become a central concern for policymakers seeking to
enhance national innovation capacity and achieve sustainable development goals.
Recent studies have highlighted the growing importance of governance mechanisms in shaping
innovation outcomes. Traditional hierarchical governance models have gradually been replaced by
more collaborative, network-based, and multi-level approaches capable of addressing the
complexity of contemporary innovation ecosystems (Asropi et al., 2022; Wang et al.,, 2023).
Collaborative governance facilitates stakeholder participation, enhances knowledge sharing, and
creates opportunities for collective problem-solving. Likewise, network governance enables the
integration of diverse actors and resources, thereby improving innovation performance and
adaptability.
The literature also emphasizes that innovation governance plays a critical role in addressing grand
societal challenges such as climate change, environmental sustainability, food security, and
economic resilience (Herrero et al., 2021; Wang & Ran, 2023). Sustainable innovation requires
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coordinated actions among multiple stakeholders and governance systems capable of balancing
economic, social, and environmental objectives. Industry 4.0 technologies, digital transformation,
and smart societies further increase the need for adaptive governance mechanisms that can
effectively manage technological and organizational change (Ghobakhloo et al., 2021; Hushko et al.,
2021).

Several scholars have argued that differences in innovation performance among countries can be
explained by variations in governance quality, institutional arrangements, policy coherence, and
stakeholder collaboration (Cefis & Scrofani, 2025; Dworak & Grzelak, 2023). National innovation
policies, when supported by effective governance structures, contribute significantly to technological
advancement, economic competitiveness, and sustainable development. Similarly, innovation
support systems, intellectual property frameworks, open innovation mechanisms, and public policies
can stimulate innovation activities and strengthen national innovation capabilities (Mtar & Belazreg,
2021; Roh et al., 2021).

Furthermore, contemporary research increasingly recognizes the importance of multi-level
governance frameworks in complex organizational and societal systems. Such approaches facilitate
coordination across national, regional, sectoral, and organizational levels and improve the
effectiveness of innovation policies and programs (Ebrahimian et al., 2024). Social network
perspectives have also demonstrated that innovation capacity is strongly influenced by the quality
and density of relationships among actors within innovation ecosystems (Torabandeh et al., 2023).
Despite the growing body of literature on innovation systems and governance, significant gaps
remain regarding the identification of key governance dimensions, stakeholder relationships,
institutional mechanisms, and contextual factors that influence innovation system effectiveness.
Existing studies often examine individual aspects of innovation governance without providing a
comprehensive and integrated framework. Therefore, the present study aimed to identify the
influential factors affecting innovation system governance and develop a comprehensive governance
model capable of explaining the interactions among actors, institutions, governance mechanisms,
and innovation outcomes. (Bourceret et al., 2021; Oh & Yi, 2022; Sube et al., 2025).

Methods and Materials

This study employed a mixed-methods research design consisting of qualitative and quantitative
phases. The qualitative phase focused on identifying the major dimensions, components, and
relationships associated with innovation system governance. Semi-structured interviews were
conducted with experts, policymakers, academics, innovation specialists, and senior managers who
possessed substantial experience in innovation policy and governance. Participants were selected
using purposive and theoretical sampling methods to ensure rich and diverse perspectives.

The qualitative data were analyzed using thematic analysis. Interview transcripts were repeatedly
reviewed, coded, categorized, and synthesized to identify key themes and sub-themes. Through
iterative analysis, conceptual relationships among the identified factors were established and
integrated into a preliminary governance framework.

Following the qualitative phase, Interpretive Structural Modeling (ISM) was employed to determine
the hierarchical and causal relationships among the identified dimensions. This approach enabled
the construction of a structured model illustrating the interactions among governance components
and their relative levels of influence within the innovation system.

In the quantitative phase, the proposed model was validated through Structural Equation Modeling
(SEM). A questionnaire was developed based on the qualitative findings and distributed among a
broader sample of experts and stakeholders involved in innovation-related activities. Reliability and
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validity tests were conducted to ensure measurement quality. Subsequently, path analysis was used
to examine the relationships among latent variables and validate the proposed governance model.
Findings

The qualitative analysis identified several major dimensions influencing innovation system
governance. These dimensions included governance structures, collaborative networks, institutional
arrangements, policy mechanisms, innovation capacity, stakeholder participation, knowledge
exchange systems, technological infrastructure, and sustainable development orientation.
Thematic analysis resulted in the extraction of multiple sub-dimensions that collectively described
the governance architecture of innovation systems. The findings revealed that innovation
governance is a multidimensional phenomenon requiring coordinated interaction among
governmental organizations, universities, research institutions, industries, financial actors, and civil
society organizations.

Interpretive Structural Modeling demonstrated that institutional and governance foundations
constitute the most influential drivers within the innovation system. Governance mechanisms and
policy frameworks were positioned at the foundational levels of the model, indicating their critical role
in shaping stakeholder interactions and innovation outcomes. Collaborative governance and
network-based relationships emerged as intermediate dimensions facilitating coordination,
knowledge sharing, and resource mobilization among innovation actors.

The ISM results further indicated that innovation capacity, knowledge creation, technology diffusion,
and sustainable innovation outcomes occupy higher levels within the governance hierarchy and are
directly influenced by the effectiveness of lower-level governance structures and institutional
arrangements.

The quantitative analysis confirmed the validity of the proposed governance model. Structural
equation modeling revealed statistically significant relationships among governance structures,
stakeholder collaboration, innovation capacity, and innovation outcomes. Governance quality
demonstrated a positive effect on collaborative interactions, while collaborative governance
positively influenced knowledge sharing, technological development, and innovation performance.
The results also confirmed the mediating role of collaborative networks in linking governance
mechanisms to innovation outcomes. Furthermore, innovation capacity significantly contributed to
sustainable development outcomes, indicating that effective governance can generate both
economic and societal benefits. Overall, the empirical findings supported the proposed multi-level
governance framework and demonstrated its applicability for understanding innovation system
performance.

Discussion and Conclusion

The findings of this study demonstrate that innovation system governance is a complex and
interconnected phenomenon that extends beyond traditional policy-making and technological
development activities. Effective governance requires the integration of multiple actors, institutions,
and governance mechanisms operating across different levels of the innovation ecosystem.

The results suggest that governance quality serves as the foundation upon which successful
innovation systems are built. Institutional arrangements, policy coherence, stakeholder engagement,
and collaborative mechanisms collectively shape the capacity of innovation systems to generate and
utilize knowledge. The prominence of governance structures within the proposed model indicates
that innovation outcomes are strongly dependent on the effectiveness of governance processes
rather than solely on technological resources or financial investments.
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The identification of collaborative governance and network governance as critical dimensions
highlights the importance of stakeholder participation and inter-organizational relationships.
Innovation increasingly occurs within networks rather than isolated organizations. Consequently,
governance systems must facilitate trust, cooperation, communication, and collective learning
among diverse actors. Such arrangements enable innovation ecosystems to respond more
effectively to uncertainty, complexity, and rapidly changing environmental conditions.

Another significant finding concerns the role of innovation governance in achieving sustainable
development. The study demonstrates that innovation systems contribute not only to economic
growth but also to broader societal objectives, including environmental sustainability, social welfare,
and resilience. This reinforces the argument that innovation policies should be aligned with long-
term sustainability goals and supported by governance mechanisms capable of balancing multiple
stakeholder interests.

The study also underscores the importance of adopting multi-level governance approaches.
Innovation challenges frequently transcend organizational and administrative boundaries, requiring
coordination among actors operating at national, regional, sectoral, and organizational levels. Multi-
level governance enhances policy coherence, facilitates resource integration, and improves the
adaptability of innovation systems.

Overall, the proposed governance model provides a comprehensive framework for understanding
the interactions among governance structures, institutions, collaborative mechanisms, innovation
capacity, and development outcomes. The model offers valuable insights for policymakers,
innovation managers, and researchers seeking to strengthen innovation ecosystems and improve
governance effectiveness. By emphasizing collaboration, institutional coordination, and
sustainability-oriented innovation, the model contributes to both theoretical advancement and
practical policy development in the field of innovation governance. Future innovation strategies
should therefore focus on strengthening governance capacities, fostering collaborative networks,
enhancing stakeholder engagement, and promoting sustainable innovation pathways capable of
addressing the complex challenges of contemporary societies.
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