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using MAXQDA software. The analysis revealed four inferential dimensions:
@ theoretical models and characteristics of technological entrepreneurship ecosystems;
TR the role of academic libraries as knowledge and innovation intermediaries; challenges
hindering library integration into entrepreneurship ecosystems; and emerging
opportunities for strengthening their role. Findings indicate that libraries are shifting
from traditional information-support units to innovation hubs contributing to
knowledge flow, commercialization processes, and network facilitation. Major
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central role in knowledge management, open innovation, and university—industry—
government interactions.
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Extended Abstract

Introduction

Technological entrepreneurship ecosystems have become a central pillar in the development of
knowledge-based economies, with universities and academic institutions playing an increasingly crucial
role in supporting innovation-driven growth. As global economic systems shift toward technology-
intensive structures, universities are expected not only to generate knowledge but also to actively facilitate
its commercialization through dynamic entrepreneurial ecosystems (Audretsch et al., 2019). These
ecosystems rely on the interconnectedness of diverse actors—including researchers, industry, investors,
policymakers, and intermediaries—who collaborate to create an enabling environment for innovation and
entrepreneurial activity (Stam, 2015). In this evolving environment, academic libraries have emerged as
previously overlooked yet essential contributors to the infrastructure and knowledge flows that drive
technological entrepreneurship.

Contemporary literature emphasizes that entrepreneurial ecosystems require accessible, high-
quality knowledge resources, innovation networks, and intermediary institutions capable of strengthening
interactions between stakeholders (Spigel, 2017). The Triple Helix, Quadruple Helix, and Quintuple Helix
models highlight the strategic importance of integrating universities, industries, governments,
communities, and environmental systems into a holistic framework of innovation (Carayannis et al., 2021;
Carayannis & Campbell, 2017; Etzkowitz & Leydesdorff, 2000). Academic libraries have been increasingly
recognized within these frameworks as knowledge intermediaries capable of bridging gaps between
research, industry, and society by facilitating access to scientific data, enhancing digital literacy, and
enabling collaborative innovation.

The emergence of digital technologies, artificial intelligence, and big data analytics has accelerated
the transformation of academic libraries from passive information repositories to proactive innovation
hubs. Recent studies indicate that digital infrastructures have strengthened the role of libraries in
supporting high-tech entrepreneurship and innovation processes (Zahra et al., 2023). Libraries now
contribute directly to entrepreneurial activities by offering technology-driven services such as data
analytics support, advanced information retrieval, and training on digital research tools (Gupta, 2024; Gupta
& Gupta, 2024). Their expanding role aligns with global transformations in higher education, in which
knowledge dissemination and innovation capabilities are essential institutional priorities (Howard et al.,
2018).

Furthermore, academic libraries have become central to university-based innovation ecosystems
by offering collaborative spaces, mentorship support, and programs that help students and researchers
develop entrepreneurial competencies (Wheatley & Power, 2025). These developments reflect a growing
shift toward cross-disciplinary collaboration and experiential learning models that position libraries as
catalysts of creativity, innovation, and technology-enabled entrepreneurship (Stonebraker et al., 2018). At
the same time, research demonstrates that libraries can significantly influence the commercialization of
research findings by providing access to patent databases, research analytics, and intellectual property
resources essential for technology transfer (Zwicky & Stonebraker, 2021).

The role of academic libraries is even more critical in emerging economies, where structural
limitations, resource constraints, and uneven access to digital infrastructures hinder entrepreneurial
growth. Studies show that in such contexts, libraries serve as institutional anchors that support knowledge
democratization, entrepreneurial education, and innovation-driven policy development (Ogar & Affiong,
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2022; Qoriawan & Apriliyanti, 2023). In Iran, academic libraries have been increasingly recognized for their
potential to strengthen national efforts toward developing knowledge-based industries and technological
entrepreneurship ecosystems (Maysami & Elyasi, 2020). National studies also emphasize the significance
of library-led initiatives such as local creativity programs, digital innovation support services, and
organizational interventions that enhance entrepreneurial orientation (Abadari et al., 2020; Arabioun et al.,
2011; Asnafi et al., 2015; Rezayi et al., 2022).

Considering the global and national context, the literature converges on the notion that academic
libraries serve multifaceted roles in supporting technological entrepreneurship—ranging from knowledge
facilitation, networking enhancement, skills development, and digital innovation support, to fostering
sustainable and socially driven entrepreneurial engagements (Bakry et al., 2024; Chaudhary et al., 2023; Seifi
et al., 2025). Their integration into broader institutional innovation strategies is essential to strengthening
the capacity of universities to nurture entrepreneurial ecosystems that are resilient, technologically
advanced, and socially inclusive (Angrisani et al., 2023; Correia et al., 2024).

Despite the richness of this emerging evidence, there remains a need for a deeper understanding
of how academic libraries can systematically support technological entrepreneurship ecosystems,
particularly in contexts where innovation infrastructures are developing. This study therefore investigates
the multi-dimensional roles, challenges, and opportunities of academic libraries in shaping and sustaining
technological entrepreneurship ecosystems.

Methods and Materials

This study employed a qualitative systematic literature review design to synthesize evidence on
the role of academic libraries in technological entrepreneurship ecosystems. A structured search strategy
was implemented across major academic databases covering publications from 2010 to 2025. After
removing duplicates and screening abstracts, the full texts of eligible sources were examined using
predefined inclusion criteria focused on library functions, entrepreneurial ecosystems, innovation models,
and higher education contexts.

Quality appraisal was conducted using the CASP checklist, and finally, a total of 78 high-quality
sources were selected for thematic analysis. Data were analyzed using Braun and Clarke’s six-step
thematic analysis approach. MAXQDA software facilitated open coding, axial categorization, and the
identification of final themes. A total of 335 initial codes were integrated into four main themes and
fourteen sub-themes.

Findings

Data analysis revealed four major themes:

1. Conceptual foundations and structural characteristics of technological entrepreneurship
ecosystems. Libraries were found to be embedded in ecosystem structures through their roles in
knowledge provisioning, innovation mediation, and academic collaboration infrastructures. The literature
emphasized that entrepreneurship ecosystems require robust information networks, interdisciplinary
spaces, and institutional linkages—all domains where libraries increasingly contribute.

2. Libraries as knowledge and innovation intermediaries. Findings indicated that academic
libraries provide essential support for research, innovation, and technology commercialization by offering
access to databases, patent information, digital research tools, and specialized advisory services. Libraries
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were identified as mediators that facilitate interaction between university researchers, industry partners,
and government stakeholders.

3. Challenges limiting library integration into entrepreneurial ecosystems. Common
challenges identified include insufficient funding, skill gaps among library staff, lack of strategic
alignment with university innovation policies, limited technology infrastructure, and inadequate
recognition of libraries within institutional innovation frameworks.

4. Emerging opportunities for strengthening library-driven entrepreneurial support.
Opportunities include leveraging Al-driven services, expanding digital literacy initiatives, developing
entrepreneurial training programs, establishing innovation labs within libraries, and enhancing
cooperation between libraries and university incubators, accelerators, and industry partners.

Discussion and Conclusion

The findings suggest that academic libraries possess a much broader and more impactful role in
technological entrepreneurship ecosystems than traditionally assumed. Their functions extend beyond
information provision into areas such as innovation facilitation, cross-disciplinary collaboration,
entrepreneurial education, and research commercialization. By serving as knowledge hubs embedded
within university innovation structures, libraries help to strengthen institutional capacity for fostering
entrepreneurship.

The thematic analysis underscores that libraries are evolving into strategic actors that can bridge
gaps between knowledge production and knowledge application. Their ability to support technology-
driven ventures, provide advanced research tools, and cultivate entrepreneurial competencies positions
them as central contributors to the innovation infrastructure of modern universities. However, for libraries
to fulfill these roles effectively, it is necessary to address institutional challenges, including limited
resources, lack of strategic integration, and insufficient professional development in emerging
technological fields.

At the same time, the opportunities identified highlight a promising future in which libraries can
expand their influence through digital transformation, partnerships with innovation stakeholders, and the
creation of innovative educational and collaborative environments. The global movement toward open
science and digital innovation strengthens the library’s role in democratizing access to knowledge and
enabling broader participation in entrepreneurial activities.

In conclusion, academic libraries are vital, though often underutilized, components of
technological entrepreneurship ecosystems. Their strategic integration into university innovation policies,
coupled with investments in technological capacity and human resource development, can provide
significant support for entrepreneurial growth and innovation sustainability. Libraries must therefore be
repositioned not as auxiliary service units but as core institutional partners in advancing technological
entrepreneurship.
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