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Abstract:

This study aims to identify the components of entrepreneurial leadership and its impact on the performance of small and medium-sized
enterprises (SMEs) operating in nanotechnology in Tehran. This research employs a qualitative approach using thematic analysis to examine
the dimensions of entrepreneurial leadership. Data were collected through semi-structured interviews with 14 managers and experts working
in the nanotechnology sector. Participants were purposefully selected based on criteria such as managerial experience, involvement in
knowledge-based companies, and academic qualifications in relevant fields. The interview transcripts were coded and analyzed using
thematic analysis techniques. The results indicate that entrepreneurial leadership encompasses several key dimensions, including personal
leadership traits, leadership skills, cognitive capabilities, opportunity recognition, entrepreneurial learning, comprehensive resource
management, and business performance. Personal attributes such as creativity, risk-taking, and strategic thinking, combined with strong
communication and motivational skills, significantly influenced the performance of knowledge-based SMEs. Moreover, opportunity
recognition and continuous learning emerged as critical factors contributing to the effectiveness of entrepreneurial leadership in this sector.
This study highlights the necessity of developing entrepreneurial leadership skills to enhance the performance of SMEs in the nanotechnology
industry. Managers and policymakers should focus on providing educational opportunities and fostering a learning-oriented culture within

organizations to equip leaders with the necessary competencies to drive innovation and sustain competitive advantage.
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Extended Summary

Introduction

Entrepreneurial leadership plays a crucial role in the success and sustainability of small and medium-sized enterprises
(SMEs), particularly in highly dynamic and technology-driven sectors such as nanotechnology. Entrepreneurial leadership
integrates leadership skills with the ability to identify and exploit new business opportunities, manage risks, and foster
innovation to enhance business performance (Ariasih et al., 2024). In recent years, SMESs have become key drivers of economic
development, job creation, and innovation; however, their sustainability often depends on the leadership capabilities of their
managers and executives (Nguyen et al., 2021). Studies have highlighted the importance of entrepreneurial leadership in
fostering creativity, encouraging adaptability, and improving decision-making in uncertain environments (Indriyani et al.,
2024). Given the rapid technological advancements in nanotechnology, SMEs operating in this field face unique challenges,
such as high research and development costs, market uncertainty, and the need for continuous innovation (Norefia-Chavez &
Thalassinos, 2023). Entrepreneurial leadership is essential in enabling these businesses to navigate complex market conditions,

leverage emerging technologies, and remain competitive.
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While previous research has extensively examined the impact of entrepreneurial leadership on business performance in
various industries, there remains a research gap concerning its specific influence on knowledge-intensive sectors such as
nanotechnology (Fiernaningsih et al., 2023). Effective entrepreneurial leaders in this sector must exhibit not only strong
managerial competencies but also a strategic vision that aligns with the rapid pace of technological change (Munthe et al.,
2024). Furthermore, studies suggest that leadership skills, including opportunity recognition, strategic decision-making, and
learning orientation, are critical factors contributing to the success of SMEs (Mukhtar et al., 2024). However, limited research
has explored how these competencies shape the performance of SMEs in the nanotechnology industry. Addressing this gap,
this study aims to identify the key components of entrepreneurial leadership and assess their impact on the performance of
SMEs operating in Tehran's nanotechnology sector. By employing a qualitative methodology, this study aims to provide an in-
depth analysis of the entrepreneurial leadership traits that influence business performance.

Methods and Materials

This study adopted a qualitative research approach to explore the relationship between entrepreneurial leadership and
business performance in SMEs operating in nanotechnology. The research utilized thematic analysis to identify and categorize
leadership traits based on in-depth interviews with key informants. A purposive sampling technique was employed to select 14
participants, including top-level, mid-level, and operational managers from knowledge-based enterprises in Tehran. The
selection criteria ensured that participants had substantial managerial experience and academic qualifications in business
management, entrepreneurship, or a related field. Data collection involved semi-structured interviews designed to capture
insights into entrepreneurial leadership competencies, decision-making processes, and their impact on business performance.
These interviews were supplemented by a review of organizational documents and secondary literature to enhance the depth
of the findings.

Thematic analysis was conducted to systematically analyze interview transcripts. The data coding process involved
identifying recurring themes, categorizing them into broader leadership dimensions, and refining the thematic framework. To
ensure reliability and validity, multiple researchers independently analyzed the data before reconciling their interpretations
through consensus. This triangulation approach helped minimize bias and improve the credibility of the findings. The study
focused on key dimensions of entrepreneurial leadership, including personal leadership traits, leadership skills, cognitive
capabilities, opportunity recognition, entrepreneurial learning, comprehensive resource management, and business
performance.

Findings

The analysis of the interview data revealed several key dimensions of entrepreneurial leadership that influence the
performance of SMEs in the nanotechnology sector. Personal leadership traits emerged as a crucial factor, with attributes such
as creativity, risk-taking, adaptability, and strategic thinking playing a central role in shaping effective leadership. Leaders who
demonstrated a high tolerance for ambiguity and an ability to innovate were more likely to drive business success. The findings
also highlighted the importance of leadership skills, particularly communication and motivational abilities. Leaders who
effectively communicated their vision and inspired employees fostered a collaborative and innovation-driven organizational
culture, ultimately enhancing business performance.

Cognitive capabilities were another essential dimension, with analytical skills, industry knowledge, and strategic insight
enabling leaders to make informed decisions and navigate the complexities of the nanotechnology market. Leaders with a deep

understanding of market trends and technological developments were better positioned to identify emerging opportunities and
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mitigate risks. Additionally, opportunity recognition was found to be a defining characteristic of successful entrepreneurial
leaders. The ability to anticipate market shifts, leverage new technological advancements, and seize business opportunities
contributed significantly to improved firm performance.

Entrepreneurial learning emerged as a key driver of leadership effectiveness, with successful leaders demonstrating a
commitment to continuous learning and knowledge-sharing within their organizations. Those who actively sought out new
information, engaged in professional development, and encouraged learning among employees were more adaptable and better
equipped to manage industry challenges. Furthermore, comprehensive resource management, including financial, human, and
intellectual capital, was identified as a critical determinant of business success. Leaders who efficiently allocated resources and
optimized organizational capabilities were more likely to achieve sustained growth and competitive advantage.

Discussion and Conclusion

The findings of this study underscore the significant impact of entrepreneurial leadership on the performance of SMEs in
the nanotechnology industry. The identified leadership dimensions—personal traits, leadership skills, cognitive capabilities,
opportunity recognition, entrepreneurial learning, and resource management—highlight the multifaceted nature of effective
entrepreneurial leadership. Leaders who possess these competencies are better equipped to navigate the complexities of a highly
dynamic and technology-driven industry, enabling their organizations to thrive in competitive markets. The study also
emphasizes the role of continuous learning and knowledge-sharing as key factors in leadership effectiveness, reinforcing the
notion that entrepreneurial leaders must remain adaptable and open to innovation.

A key implication of these findings is the need for SMEs to invest in leadership development programs that focus on
enhancing entrepreneurial skills. Providing structured training in strategic decision-making, innovation management, and
resource optimization can equip leaders with the competencies necessary to drive business success. Moreover, fostering a
culture of opportunity recognition within organizations can enable SMEs to capitalize on emerging market trends and
technological advancements. This study also highlights the importance of effective communication and motivational leadership

in creating an organizational culture that supports innovation and adaptability.
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