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Abstract

Objective: The primary objective of this research is to present a model of the innovation network
for knowledge-based firms, delineating its components, concepts, dimensions, and categories. This
model provides a foundation for developing innovation, planning, and policymaking, and offers a
framework for transforming ideas into innovation and their subsequent commercialization. Overall,
it aims to enhance and improve the performance of knowledge-based firms.

Methodology: This research adopts a mixed-methods approach and was carried out in two phases.
The first phase was qualitative, in which data were collected through semi-structured in-depth
interviews within the research community. Through analysis, a paradigmatic model was developed.
The second phase was quantitative, in which the validity of the proposed innovation network model
was assessed using structural equation modeling (SEM) based on questionnaire data collected from
the research population. In terms of purpose, this study is classified as fundamental and exploratory
research, conducted using the grounded theory approach (Strauss and Corbin's categorization
method). Data analysis was performed using MAXQDA software.

Findings: The innovation network model of knowledge-based firms, developed through the
grounded theory approach derived from interview analysis and coding procedures, comprises six
main categories: causal conditions, the core category, intervening conditions, contextual conditions,
strategies, and consequences. The model further encompasses 33 concepts and 121 components
(codes). The validity of the innovation network model was confirmed through a survey of expert
managers from knowledge-based firms affiliated with science and technology parks at top-tier
universities in the country (N=112), using structural equation modeling with the partial least squares
(PLS) approach and Smart PLS software.

Conclusion: This research demonstrates that the innovation network comprises numerous
dimensions, concepts, and components, and that knowledge-based firms must attend to all its
indicators to achieve maturity and success. Overall, identifying the categories, concepts, and
components of the innovation network model facilitates its application within knowledge-based
firms. Its adoption, in turn, streamlines and accelerates the innovation process and cycle, enhances
business operations and start-up activities, and increases their competitiveness.

Keywords: innovation network, knowledge-based firms, knowledge-based economy, model design,
grounded theory.
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Introduction

The concept of an innovation network refers to establishing connections among innovation actors,
interaction between Knowledge-based firms (homogeneous or heterogeneous), and also
relationships among factors affecting the innovation ecosystem in Knowledge-based firms
(including idea, talent and human factors, capital, environmental factors, structure and
infrastructures, culture, strategies, management, etc.). In general, an innovation network is a tool
and mechanism formed with the aim of facilitating and accelerating the innovation process and
knowledge flow, and through cooperation and coordination among different innovation actors and
via technology transfer and idea exchange, it raises the level of innovation maturity, creates value,
and increases the productivity of network members. By improving employment and business
prosperity, it also provides the ground for economic growth and sustainable development. The main
objective of this research is to develop an innovation network model for Knowledge-based firms
that shows its framework, concepts, dimensions, and categories, and provides the ground for
innovation development, planning, and policymaking. This model can also serve as a framework for
converting ideas into innovation and commercializing them, ultimately improving the performance
of Knowledge-based firms and enhancing business processes.

Methodology
The approach of the present research is mixed (quantitative and qualitative), and in terms of
purpose, it is among fundamental and exploratory research, conducted using the grounded theory
method (Strauss and Corbin categorization method). The data collection tools in the first step were
documentary, obtained using library resources and searching research literature databases, and the
dimensions and components of the innovation network were identified using the meta-synthesis
method. In the second step, the research data were obtained through field methods and in-depth,
semi-structured interviews with purposive sampling among the research population (innovation
experts of Knowledge-based firms affiliated with science and technology parks of top-tier
universities in the country until saturation: 51 managers of Knowledge-based firms of the startup,
innovative, and technological type). Finally, the research was analyzed using MAXQDA software
(2024 version), and then, in the form of a grounded theory model, the extraction of dimensions,
coding, and analysis was performed. Ultimately, its validity was measured based on a questionnaire
using structural equation modeling and PLS software in the research population (with 112 samples).

Findings
The innovation network model of Knowledge-based firms with a grounded theory approach,
obtained from the analysis of research interviews and the coding model, includes 6 main categories,
33 concepts, 121 components or codes, and several subcomponents in the coding of the interviews.
The categories include causal conditions (concepts of quantity and quality of actors, business
strategy, management style, innovation and technology maturity, financing and capital attraction,
business resilience, meeting market needs, and creating competitive advantage), the core category
(concepts of interaction and communication, absorptive capacity and technology transfer, shared
mission and vision), intervening conditions (concepts of political factors, economic factors, cultural



and social factors, and geographical factors), contextual conditions (concepts of organizational
culture, companies’ infrastructure, rules and regulations, companies’ structure), strategies (concepts
of strengthening communications, knowledge management, quality management, open innovation,
training and empowerment, attracting financial support, talent scouting, developing structure and
infrastructure, and reforming laws), and the consequences category (concepts of commercialization
and improving the market value chain, optimizing value creation, internationalization of
Knowledge-based firms, nnovation in product and service development, economic growth and
sustainable development, increasing scalability and improving the maturity of Knowledge-based
firms, job creation, and business creation). The validity of the innovation network model was
empirically confirmed through structural equation modeling using the partial least squares method
(PLS-SEM) implemented in SmartPLS.

Discussion

The findings show that innovation in Knowledge-based firms is not possible without networking,
and these companies alone cannot face technological complexities and pass through the “valley of
death of innovation.” The innovation network of Knowledge-based firms, as the driving engine of
technology and innovation development, plays a key role in supporting the idea-to-product chain
and interacts with various actors. These interactions among individual, organizational, and
environmental factors, as well as other elements of the innovation ecosystem, flow simultaneously
and nonlinearly and link various innovation nodes, including inventors, producers, investors, and
entrepreneurs. On the other hand, strengthening interactions among government, industry, and
university turns Knowledge-based firms into the center of the knowledge-based economy,
entrepreneurial activities, startups, fundamental research, and the knowledge commercialization
process. It is worth mentioning that this model has been developed based on Iran’s innovation
ecosystem, and Knowledge-based firms can use it to facilitate innovation and commercialization.

Conclusion
This research showed that the innovation network consists of many dimensions, concepts, and

components, and Knowledge-based firms must pay attention to all its indicators in order to achieve
maturity and success. The model of this research can be a road map that guides Knowledge-based
firms toward sustainable development and economic growth; it can also be used in innovation
planning and policymaking and for innovation development. In general, identifying the categories,
concepts, and components of the innovation network model leads to the application of the
innovation network in Knowledge-based firms, and its use facilitates and accelerates the innovation
process and cycle, learning, improves employment levels, boosts business, grows startups, and
increases their competitiveness.
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