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Technological Entrepreneurship, defined as the process of identifying
opportunities and providing access to resources for technology-based ventures,
contributes to increased competitiveness, productivity, and value creation by
strengthening academic entrepreneurship. This research investigates the
development of technological entrepreneurship using university research and the
innovation ecosystem, with a particular focus on the mediating role of academic
entrepreneurship. The statistical population included the managers and owners
of 200 active technology cores and units at the agricultural universities of
Khuzestan, Sari, and Gorgan, from which a sample of 127 individuals was
selected using stratified random sampling. Data were collected through a
researcher-made online questionnaire, and its content validity was confirmed by
professors in the field of Agricultural Extension and Education. Reliability was
confirmed using Cronbach's Alpha, Composite Reliability (CR), and Average
Variance Extracted (AVE). Additionally, discriminant validity was assessed
using the Fornell-Larcker criterion and the Heterotrait-Monotrait Ratio (HTMT
< 0.85), which demonstrated the model's adequacy. Descriptive analyses were
conducted using SPSSv26 software, while Structural Equation Modeling (SEM)
with the Partial Least Squares (PLS-SEM) approach was executed in Smart PLS
3.0 software. The findings of this research indicated that university research and
the innovation ecosystem have a positive and significant effect on both academic
entrepreneurship and technological entrepreneurship. Furthermore, academic
entrepreneurship plays a vital role in the development of technological
entrepreneurship. Therefore, to enhance the effectiveness of knowledge transfer
into wealth, it is essential that university research be aligned with the
technological needs of society and industry, and that the legal and financial
infrastructures of incubators be strengthened. Furthermore, mandatory

entrepreneurship education in all university disciplines is recommended to
empower academics toward technology commercialization.
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Extended Abstract

Introduction

In the contemporary economic landscape, entrepreneurship has emerged as a pivotal strategy for
overcoming threats and capitalizing on opportunities, particularly through the leveraging of novel
technologies. Technological entrepreneurship, defined as the process of identifying and exploiting
technology-based opportunities, is recognized as a critical driver for enhancing competitiveness,
productivity, and value creation. Within this framework, universities have evolved from traditional
centers of education and research into dynamic hubs of innovation, often described through the lens
of the "Entrepreneurial University." This evolution underscores the "third mission" of universities,
which focuses on the commercialization of knowledge and contributing to regional economic
development. However, while the general importance of university research and innovation
ecosystems in fostering entrepreneurship is widely acknowledged, the specific mechanisms through
which these factors influence technological entrepreneurship remain insufficiently explored.
Specifically, there is a lack of clarity regarding the mediating role of university entrepreneurship in
this relationship.

Existing literature suggests that strong scientific research provides the raw material for
innovation, yet without effective commercialization mechanisms, these ideas often remain trapped in
the "valley of death" between the laboratory and the market. Similarly, innovation ecosystems
provide the necessary infrastructure, but their direct impact may be limited without an active layer of
entrepreneurial actors within the university. This research addresses this gap by integrating the Triple
Helix framework and the innovation ecosystem approach to propose a causal-mediation model. The
primary objective of this study is to investigate the impact of university research and the innovation
ecosystem on the development of technological entrepreneurship, with a specific focus on testing the
mediating role of university entrepreneurship. This study is situated within the context of Iranian
agricultural universities, aiming to provide empirical evidence on how knowledge capital and
ecosystem support are converted into tangible technological business ventures. By distinguishing
between university entrepreneurship (the internal process of commercialization) and technological
entrepreneurship (the market-based outcome), this research seeks to clarify the operational pathways
that lead to a knowledge-based economy.

Research Method

This study employs a quantitative research design with a descriptive strategy and an applied purpose.
The approach is grounded in structural equation modeling (SEM) using the Partial Least Squares
(PLS) method, which is particularly suitable for predictive modeling and theory development in
contexts where prior empirical literature may be limited. The statistical population comprised
managers and owners of 200 technology cores and units stationed in the growth centers of
agricultural universities in Khuzestan, Sari, and Gorgan, Iran. These units were selected based on
their active status in pre-growth or growth stages and their familiarity with university support
mechanisms.

Using a stratified random sampling method, a sample size of 127 individuals was determined
based on the Krejcie and Morgan table. The distribution of the sample reflected the geographic
diversity of the centers, with 41% from Sari, 34.6% from Gorgan, and 24.4% from Khuzestan. Data
collection was conducted via an online researcher-made questionnaire hosted on the Avalform
platform. The instrument utilized a five-point Likert scale ranging from "strongly disagree" to
"strongly agree."” The questionnaire items were developed based on established literature, including
works by Gaspar Pacheco et al. (2024) and Sharifzadeh et al. (2024), covering constructs such as
University Research, Innovation Ecosystem, University Entrepreneurship, and Technological
Entrepreneurship.

To ensure the robustness of the data, content validity was confirmed by experts in the
Department of Agricultural Extension and Education. Reliability and validity were rigorously
assessed using Cronbach's Alpha, Composite Reliability (CR), and Average Variance Extracted
(AVE). Discriminant validity was evaluated using the Fornell-Larcker criterion and the Heterotrait-
Monotrait ratio (HTMT), with all HTMT values falling below the 0.85 threshold. Data analysis was
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performed in two stages: descriptive statistics were analyzed using SPSS v26 software, while the
structural and measurement models were tested using SmartPLS 3.0 software. The model fit was
assessed using indices such as SRMR (Standardized Root Mean Square Residual) and NFI (Normed
Fit Index), ensuring the structural model's adequacy before hypothesis testing.

Results and Discussion

The demographic analysis revealed that the majority of respondents (72.4%) were male, and a
significant portion (82.7%) held advanced degrees (Master's or PhD), indicating a high level of
specialization among participants. The dominant age group was 36 to 45 years, representing the peak
of professional activity and creativity. The measurement model evaluation demonstrated strong
psychometric properties. All factor loadings exceeded the 0.6 threshold, and Cronbach's Alpha
values ranged from 0.912 to 0.942, confirming high internal consistency. Furthermore, AVE values
ranged from 0.741 to 0.851, surpassing the 0.5 benchmark, which establishes convergent validity.

The structural model analysis yielded significant insights into the relationships between the
constructs. All five hypotheses of the research were accepted at a 5% significance level. The results
indicated that University Research has a positive and significant impact on both University
Entrepreneurship (B = 0.383) and Technological Entrepreneurship (B = 0.292). Similarly, the
Innovation Ecosystem positively influences University Entrepreneurship (3 = 0.405) and
Technological Entrepreneurship (B = 0.237). Crucially, University Entrepreneurship demonstrated
the strongest direct effect on Technological Entrepreneurship (B = 0.502). The coefficient of
determination (R? for University Entrepreneurship was 0.467, and for Technological
Entrepreneurship, it was 0.778, indicating that the model explains a substantial portion of the
variance in the dependent variables. The predictive relevance (Q?) values were also positive,
confirming the model's predictive capability.

Discussing these findings, the data suggests a dual role for university research: it directly fuels
technological ventures by providing pre-commercial ideas, but its impact is significantly amplified
when mediated through university entrepreneurship processes. The stronger influence of the
innovation ecosystem on university entrepreneurship (B = 0.405) compared to its direct effect on
technological entrepreneurship (B = 0.237) implies that the ecosystem acts primarily as an enabler or
facilitator. It provides the necessary financial, legal, and physical infrastructure (such as incubators
and science parks) that allows university actors to institutionalize their ideas. However, it is the
active layer of university entrepreneurship—the willingness of faculty and students to take risks and
form companies—that serves as the critical engine converting these resources into market success.
This aligns with Etzkowitz's theory of the entrepreneurial university, confirming that without an
active internal entrepreneurial culture, external ecosystem support alone is insufficient. The findings
resonate with international studies by Gaspar Pacheco (2024) and Sitenko et al. (2024), validating
that the commercialization of research requires structured operational mechanisms within the
university itself.

Conclusion and Recommendations

This research concludes that university entrepreneurship serves as the vital intermediary mechanism
linking university research and innovation ecosystems to the development of technological
entrepreneurship. The transformation of knowledge into wealth is not automatic; it requires an
active, empowered layer of entrepreneurial academics and students who can navigate the risks of
commercialization. The study confirms that while research provides the raw material and the
ecosystem provides the support structure, university entrepreneurship is the process that bridges the
gap between the laboratory and the market.

Based on these findings, several strategic recommendations are proposed for policymakers and
higher education administrators. First, to enhance the market orientation of research, university
outputs such as theses and dissertations must be aligned with the real needs of industry and society.
This can be facilitated through domestic systems like the "Ideas and Needs System" (NAN) and the
Iran Science Fund (Kyper), ensuring that research is demand-driven and has a higher probability of
commercialization. Second, supportive institutions such as incubators and accelerators require
strengthened financial and legal infrastructure. This includes securing venture capital, simplifying
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licensing processes, and providing comprehensive services ranging from physical space to
specialized mentorship.

Furthermore, entrepreneurship education should be made mandatory across all university
disciplines, not limited to management students. This empowers the broader academic community
with the skills necessary for technology commercialization. Finally, university entrepreneurship
should not be viewed merely as a "third mission" obligation but as a strategic long-term investment
for gaining competitive advantage in the global knowledge economy. Future policies should focus
on empowering technological entrepreneurship specifically, rather than providing uniform support to
all sectors. By fostering a culture where academic members are encouraged to engage in
entrepreneurial activities without regulatory hindrance, universities can significantly contribute to
the realization of a knowledge-based economy. This study provides a validated model that can guide
future interventions aimed at optimizing the innovation value chain within agricultural higher
education systems.
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