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CrossMark

This study aimed to identify, validate, and prioritize the factors affecting the success of
university-based entrepreneurial ecosystems in Iran, with particular emphasis on the University
of Tehran and Sharif University of Technology. This applied study employed an analytical-
survey design based on the fuzzy Delphi method. Following a systematic review of the
theoretical and empirical literature, 25 indicators of successful university-based entrepreneurial
ecosystems were extracted and classified into five dimensions: institutional policymaking and
support, infrastructure and financial resources, entrepreneurial culture and education,
interactions and networking, and innovation and commercialization. The expert population
comprised specialists in university entrepreneurship, of whom 10 university professors and
researchers, managers of innovation and incubation centers, startup founders, and executive
experts were selected through purposive sampling. Data were collected through a fuzzy Delphi
questionnaire administered in two rounds. Expert judgments expressed through linguistic
variables were converted into triangular fuzzy numbers. Fuzzy means were subsequently
calculated, and the indicators were defuzzified to obtain crisp values. The questionnaire’s
content validity was confirmed by specialists, while an inconsistency ratio of 0.039 demonstrated
adequate reliability. Data analysis was conducted using Microsoft Excel. In both Delphi rounds,
the defuzzified value of each of the 25 indicators exceeded the acceptance threshold of 3;
consequently, all indicators were retained as key success factors. The difference between the
defuzzified values obtained in the first and second rounds did not exceed 0.20 for any indicator,
demonstrating expert consensus and justifying termination of the Delphi process after the second
round. The highest-priority factors were entrepreneurship pedagogy and innovative teaching
methods, with a crisp value of 4.40; entrepreneurship education and skills development, with a
value of 4.18; technology transfer offices, with a value of 4.12; and trust between universities
and industry, with a value of 4.12. The success of university-based entrepreneurial ecosystems
in Iran depends more strongly on educational, human, and institutional capacities than on the
expansion of physical infrastructure alone. Accordingly, university policies should prioritize
redesigning entrepreneurship curricula, adopting interactive entrepreneurial pedagogies,
strengthening the authority and capabilities of technology transfer offices, and establishing
transparent and sustainable mechanisms for building trust between universities and industry.
Keywords: University-based entrepreneurial ecosystem, fuzzy Delphi method, key success factors,
entrepreneurship education, technology transfer, university—industry collaboration
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Extended Abstract

Introduction

Entrepreneurial ecosystems have emerged as a central framework for explaining how institutional
arrangements, human capital, financial resources, knowledge, infrastructure, culture, networks, and
market conditions collectively influence the emergence and development of productive entrepreneurship.
Unlike approaches that attribute entrepreneurial outcomes primarily to individual characteristics, the
ecosystem perspective considers entrepreneurship to be the product of interdependent actors and
contextual conditions. A well-functioning entrepreneurial ecosystem therefore requires coordination
among formal institutions, cultural norms, leadership, talent, knowledge, finance, physical infrastructure,
support services, and market demand (Stam & Van de Ven, 2021). Recent scholarship has further
emphasized the importance of sustainable entrepreneurial ecosystems capable of generating economic
value while addressing social and environmental challenges (Ninh & Hue, 2025). The quality of an
ecosystem is particularly important in constrained institutional environments, where limited access to
finance, weak networks, unstable policies, and insufficient institutional support may impede
entrepreneurs’ ability to recognize and exploit opportunities (David & Terstriep, 2025).

Universities occupy a distinctive position within entrepreneurial ecosystems because they
simultaneously generate knowledge, educate skilled human resources, develop technologies, and establish
connections among government, industry, investors, and society. The expansion of universities’ traditional
teaching and research missions toward entrepreneurship, innovation, and regional development has
contributed to the emergence of university-based entrepreneurial ecosystems. Such ecosystems comprise
interconnected actors, policies, resources, structures, and programs through which entrepreneurial ideas
are identified, developed, financed, commercialized, and introduced into the market. Their emergence is
not the consequence of a single institutional intervention but a gradual process involving sustained
interaction among students, faculty members, university managers, entrepreneurs, investors, firms, and
public agencies (Lahikainen, 2021). Universities can also function as opportunity spaces by bringing
together scientific knowledge, entrepreneurial talent, technological resources, and regional stakeholders
(Rinkinen et al., 2024). Through this role, universities contribute to regional entrepreneurship by combining
talent and technology and facilitating the transfer of knowledge from academic environments to
commercial and social applications (Huang-Saad et al., 2018).

The principal components of university-based entrepreneurial ecosystems include
entrepreneurship education, technology transfer offices, incubators, accelerators, entrepreneurial centers,
intellectual property services, mentoring networks, investment mechanisms, laboratories, startup
competitions, and university—industry partnerships. Nevertheless, the formal existence of these
components does not guarantee ecosystem effectiveness. Their contribution depends on their accessibility,
professional capabilities, strategic alignment, and ability to establish continuous flows of knowledge,
resources, and opportunities. Consequently, ecosystem development requires systematic assessment, gap
identification, priority setting, and the formulation of evidence-based development plans (Meyer et al.,
2020). Previous research has identified policy, culture, human capital, finance, support structures, and
market relationships as critical indicators of university-based ecosystem development (Hsieh & Kelley,
2020). The expansion of digital entrepreneurship has also increased the importance of digital
infrastructure, platform-based networks, technological competencies, and university mechanisms for
supporting student startups (Wahyudi et al., 2025).
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Education represents a particularly influential component because it shapes entrepreneurial
attitudes, competencies, intentions, and behaviors. However, the effectiveness of entrepreneurship
education depends not only on curricular availability but also on its pedagogical orientation. Conventional
lecture-based instruction is often insufficient for developing opportunity recognition, teamwork,
uncertainty tolerance, negotiation, market experimentation, and business implementation skills.
Experiential, interactive, project-based, and problem-based pedagogies are therefore increasingly
regarded as essential components of entrepreneurial universities. Research has highlighted institutional
support, industry engagement, leadership, impact assessment, and commercialization as central success
factors in university entrepreneurial ecosystems (Al Qahtani & Sankar, 2025). Moreover, university
technology transfer offices play a governance and intermediary role by connecting researchers with firms,
investors, markets, and intellectual property systems (Padilla-Meléndez & del-Aguila-Obra, 2022). The
transition of science-based academic entrepreneurs from research to commercialization is also facilitated
by patenting experience, mentorship, international interaction, market knowledge, and professional
networks (Moraes, 2024).

In Iran, universities possess considerable scientific and human-capital capacity, yet the conversion
of academic knowledge into sustainable entrepreneurial, economic, and social outcomes remains limited.
Iranian studies have identified culture, infrastructure, finance, policy, market conditions, human resources,
support institutions, and networking as major components of entrepreneurial ecosystems (Alizadeh et al.,
2018; Meygoonpouri et al., 2018). Research on university campuses and technology-oriented academic
settings has also emphasized the roles of infrastructure, intermediary institutions, governance,
technological readiness, and industry relationships (Meygoonpouri et al., 2019; Mohaghar et al., 2019; Vazifeh
Dolatabad et al., 2022). Other studies have demonstrated that entrepreneurial ecosystem development
requires coordinated cultural, financial, educational, regulatory, and relational interventions (Aliabadi et
al., 2020; Farahmandmehr et al., 2021). Entrepreneurial pedagogy, good governance, entrepreneurial human
resources, supportive incentives, entrepreneurial finance, legal structures, and both soft and hard capacity
building have been identified as foundations of third-generation universities (Keykha & Pourkarimi, 2021).
Similarly, the indigenous fourth-generation university model emphasizes applied education, strategic
thinking, social engagement, innovation, and alignment between graduate capabilities and labor-market
needs (Nouri et al., 2021).

Despite this growing body of literature, important methodological and practical gaps remain. Most
Iranian studies have used qualitative analysis, content analysis, or interpretive modeling to generate
extensive lists of ecosystem factors, while comparatively limited attention has been devoted to
establishing systematic expert consensus and prioritizing these factors under conditions of uncertainty.
Previous studies have shown that human, cultural, financial, policy, support, and market barriers jointly
constrain ecosystem growth (Motamedi Nia et al., 2021; Motamedi Nia et al., 2022). They have also
demonstrated that many critical macro-level conditions, including governance, legal stability, and
institutional trust, extend beyond the direct authority of universities (Entezari, 2022). Cultural and
knowledge-based models further indicate that infrastructure, education, technology integration,
policymaking, market development, institutionalization, and integrated management operate as
interdependent dimensions (Jameh Bozorgi & Meygoonpouri, 2023; Mir et al., 2024). Accordingly, the present
study sought to identify, validate, and prioritize the factors affecting the success of university-based
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entrepreneurial ecosystems in Iran, with particular emphasis on the University of Tehran and Sharif
University of Technology, using the fuzzy Delphi approach.

Methods and Materials

This applied study employed an analytical-survey design based on the fuzzy Delphi method. The
expert population consisted of individuals with specialized academic or professional experience in
university entrepreneurship and entrepreneurial ecosystem development. The panel included university
professors and researchers, managers of technology transfer offices, innovation centers and incubators,
successful university entrepreneurs, startup founders, and experts involved in entrepreneurship
policymaking and implementation. Initially, 20 eligible experts were identified and invited through
purposive sampling. Ten experts agreed to participate in all stages and constituted the final panel. Among
them, 80% were men and 20% were women. Half were younger than 40 years, 40% were between 40 and
50 years, and 10% were aged 51 years or older. The panel comprised university professors and researchers,
innovation and incubation managers, startup founders, and active experts and managers. Ninety percent
had more than 10 years of professional experience, and 90% held postgraduate qualifications.

A systematic review of the relevant theoretical and empirical literature was conducted to identify
potential success factors. This process yielded 25 indicators classified into five broad dimensions:
institutional policymaking and support, infrastructure and financial resources, entrepreneurial culture and
education, interactions and networking, and innovation and commercialization. A fuzzy Delphi
questionnaire was then developed using five linguistic response categories: very low, low, moderate, high,
and very high. These linguistic judgments were transformed into triangular fuzzy numbers. Content
validity was established through expert assessment of the relevance and comprehensiveness of the
questionnaire. Instrument reliability was examined through inconsistency analysis, which produced an
inconsistency value of 0.039, indicating satisfactory consistency.

The fuzzy Delphi procedure was completed in two rounds. In the first round, the experts rated the
importance of each indicator. Their evaluations were converted into triangular fuzzy numbers, aggregated
through fuzzy averaging, and transformed into crisp values using defuzzification. A crisp score greater
than 3 was defined as the criterion for retaining an indicator. In the second round, the first-round results
and average ratings were returned to the panel, enabling the experts to reconsider and, where appropriate,
revise their judgments. Consensus was considered sufficient when the difference between the defuzzified
values of the two rounds was less than 0.20. Data processing and calculations were performed using
Microsoft Excel.

Findings

The first-round analysis indicated that all 25 indicators obtained defuzzified scores greater than
the acceptance threshold of 3 and were therefore retained. To evaluate the stability of the expert judgments,
the questionnaire was administered for a second round. The results again demonstrated that all 25
indicators exceeded the acceptance threshold. The absolute difference between the first- and second-round
defuzzified values remained below 0.20 for every indicator. These differences ranged from 0.00 to 0.15,
indicating stable judgments and sufficient consensus. Accordingly, the Delphi process was terminated
after the second round.

The highest-ranked indicator was entrepreneurship pedagogy and innovative teaching methods,
with a second-round crisp value of 4.40. Entrepreneurship education and skills development ranked
second, with a value of 4.18. Technology transfer offices and trust between universities and industry
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jointly ranked next, each obtaining a value of 4.12. Other highly rated indicators included networking and
social capital, with a score of 4.07; international collaborations, with a score of 4.04; university—industry
and institutional interaction, startup accelerators and startup support, and the role of students and faculty
members, each with a score of 4.01; and movement toward environmental and social sustainability, with
a score of 3.97.

Sustainable risk-taking and innovation received a crisp value of 3.95, while idea validation and
market interaction received 3.94. Collaborative and interactive learning obtained 3.91, entrepreneurial
culture and innovation received 3.87, physical, technological, and educational infrastructure received 3.85,
and stakeholder interactions received 3.84. Diverse financial resources and investment received a score of
3.77, and student participation in entrepreneurial activities obtained 3.65. The role of supportive
institutions and governance received 3.65, social support mechanisms received 3.53, and both the civic
role and social responsibility of universities and university and governmental policymaking and support
obtained values close to 3.52 and 3.51, respectively. Patent experience and interdisciplinary innovation
received 3.50, support for knowledge commercialization and open innovation received 3.46, and financial
management and resource allocation received 3.42. Despite variation in their relative rankings, all
indicators were confirmed as valid success factors.

Discussion and Conclusion

The findings demonstrate that the success of university-based entrepreneurial ecosystems in Iran
depends on the coordinated operation of multiple institutional, educational, financial, technological,
cultural, and relational components. The confirmation of all 25 indicators indicates that ecosystem
development cannot be achieved through a single policy intervention or the isolated establishment of
incubators, science parks, or financial funds. Instead, success requires an integrated architecture in which
education produces entrepreneurial capabilities, institutions provide legitimacy and support, intermediary
organizations connect knowledge with markets, and networks facilitate trust, learning, and resource
exchange.

The particularly high ranking of entrepreneurship pedagogy and skills development suggests that
experts perceive human-capital formation as the most immediate requirement of the Iranian university
ecosystem. This result implies that merely adding entrepreneurship courses to university curricula is
insufficient. Entrepreneurship education should be redesigned around real problems, interdisciplinary
teamwork, experimentation, prototype development, market interaction, mentorship, and reflective
learning. Innovative pedagogy can transform entrepreneurship from an abstract academic subject into a
practical competence and can prepare students and faculty members to identify opportunities, manage
uncertainty, and convert ideas into viable initiatives.

The high priority assigned to technology transfer offices indicates the need for professional
intermediary structures capable of bridging the persistent gap between universities and markets. Such
offices should move beyond administrative patent registration and assume active responsibility for
technology assessment, intellectual property management, industrial negotiation, market validation,
licensing, startup formation, and early-stage investment facilitation. Their effectiveness also depends on
organizational authority, qualified personnel, performance-based financing, and the ability to collaborate
with external investors and industries.
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Trust between universities and industry emerged as an equally important determinant. This finding
shows that formal agreements alone cannot produce meaningful cooperation when stakeholders doubt one
another’s capabilities, intentions, or commitments. Trust must be built through transparent contracts, clear
ownership arrangements, realistic project expectations, shared risks, and successful small-scale
collaborations. Proof-of-concept projects may be particularly useful because they provide opportunities
for universities and industries to develop shared experience before entering larger and more complex
partnerships.

Overall, the findings indicate that university-based entrepreneurial ecosystems in Iran remain in a
capability-building and institutionalization stage. Educational reform, professional technology transfer,
stakeholder trust, networking, and effective intermediary institutions therefore require greater attention
than the isolated expansion of physical infrastructure. A successful development strategy should integrate
entrepreneurship pedagogy, university governance, industry collaboration, startup support, international
networking, sustainability, and commercialization into a coherent institutional framework. The final set
of 25 validated indicators provides a practical basis for evaluating universities, identifying developmental
gaps, allocating resources, and formulating targeted policies for strengthening university-based
entrepreneurial ecosystems in Iran.
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