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Technological entrepreneurship is known as one of the key ways to
commercialize and expand technologies and can contribute to
sustainable development and improve the welfare level of countries.
Therefore, the development of technological entrepreneurship skills is of
particular importance. The research literature review showed that there
is no comprehensive and integrated framework for identifying
technological entrepreneurship development skills. To fill this gap, this
research was carried out to provide a framework for technological
entrepreneurship skills. To achieve this goal, by comparing the findings
ofrelated journal articles in Web of Science and Google Scholar from 2000
to 2023 through the use of the meta-combination method, the main
question of the research was answered: What is the framework of
technological entrepreneurship development skills? The main findings of
this research included four dimensions of contextual skills, organizational
skills, technical skills and entrepreneurial skills which are useful for
various stakeholders including entrepreneurs, educators, policymakers
and researchers. By identifying and analyzing the key skills necessary to
develop successful technology entrepreneurship, this research provides
valuable insights that can guide efforts to strengthen innovation and
economic growth. Policymakers should pay attention to the development
of contextual skills, which include strengthening basic and general
abilities such as navigating legal and regulatory challenges, developing
social responsibility, and networking in the ecosystem. Furthermore, it is
necessary to develop organizational skills such as agile organizational
design, team building, technology leadership, technology strategy
formulation, technical project management, organizational change
management, financial management, knowledge management, and
business model innovation. Facilitation of technical skills including
artificial intelligence, blockchain, cloud computing, Internet of Things,
software development and data analysis is essential. Policymakers
should design programs to strengthen entrepreneurial skills such as
creativity, opportunity identification, creative problem solving, risk
management, strategic thinking, intellectual property, and market
analysis to help foster innovation and economic growth and provide a
supportive environment for technological entrepreneurs.
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EXTENDED ABSTRACT

Introduction

Technological entrepreneurship is a crucial driver of economic growth and innovation
in today's global landscape. As countries transition towards knowledge-based economies,
cultivating an entrepreneurial mindset is essential. Entrepreneurs play a vital role in
creating new ventures, developing groundbreaking products, and shaping industries.
However, success depends on a set of skills, including technological entrepreneurial skills,
which bridge the gap between creativity, business acumen, and technical expertise.
Technological entrepreneurship involves identifying, evaluating, and exploiting
opportunities resulting from technological developments, requiring a deep understanding
of technology, market dynamics, and the ability to navigate complex ecosystems.
Entrepreneurs must balance risk-taking with strategic thinking, adapt to dynamic
environments, and balance risk-taking with strategic thinking.

The study aimed to explore the key skills needed by aspiring entrepreneurs in a
technological environment using a meta-composite research method. It aimed to identify
dimensions contributing to the success of technological entrepreneurship. The research
serves as a guide for educators, policymakers, and entrepreneurs, enabling the design of
targeted training programs, fostering innovation ecosystems, and supporting the next
generation of technology-based investments. Policymakers can use the findings to
strengthen innovation ecosystems and support aspiring entrepreneurs, while also gaining
insights into the competencies required for success in technology-based ventures.

Methodology

This study employed meta-synthesis, a qualitative method, to analyze previous studies
(Zimmer, 2006) on teaching technological entrepreneurship skills (Sandelowski & Barroso,
2006). This method involved questioning formulation, a systematic review of texts, article
selection, results extraction, analysis, and presentation. The research aimed to identify
dimensions and components of technological entrepreneurship skills through data analysis.
The study reviewed literature from 2000 to 2023, ensuring reliability and validity through
reproducible extraction codes. Experts independently checked the codes, and differences
were resolved through discussion and reasoning.

Results and discussion

Based on the search results, the dimensions and components of technological
entrepreneurial skills were classified into four main categories: (1) context skills, (2)
organizational skills, (3) technical skills, and (4) entrepreneurial skills.

1- Technological entrepreneurship involves understanding the context or external
environment, market conditions, regulatory frameworks, and ecosystem support.
Entrepreneurs need skills, trend analysis, and adaptability to navigate legal
challenges like data privacy and intellectual property rights. They must identify
resources such as funding opportunities and partnerships. By promoting
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collaboration, businesses can use digital innovation to advance economic progress
and improve living standards.

2- Technological entrepreneurship involves internal organizational skills, such as
organizational design, team building, and technical leadership. Entrepreneurs
must create agile structures, foster innovation, manage complex projects, manage
digital transformations, integrate new technologies, and create a data-based
decision-making culture. They should be skilled in formulating and implementing
technical and digital strategies, aligning technological capabilities with business
goals, and strengthening stakeholder synergy for the maximum potential of
technical and digital innovation.

3- Technological entrepreneurship involves the development, implementation, and
management of innovative technologies like artificial intelligence, blockchain,
cloud computing, and the Internet of Things. Entrepreneurs need technical
expertise, an understanding of potential limitations, and the ability to predict
future developments. They must manage the technology development process
from ideation to prototyping and final product development.

4- Entrepreneurial competencies involve personal and professional skills that enable
individuals to identify opportunities, mobilize resources, and create value in the
technology field. These competencies include opportunity recognition, creative
problem-solving, risk management, and strategic thinking. Mastering market
analysis, business model development, financial management, marketing,
communication, networking, and capacity learning is essential for technological
entrepreneurship. These competencies are crucial for financing startups,
promoting technology products and services, attracting talent, and securing
resources in the technology ecosystem.

Conclusion

The study explored the development of technological entrepreneurship skills, revealing
that contextual, organizational, technical, and entrepreneurial skills are crucial for success
in complex environments and enhancing start-up business performance. The findings form
the basis for a proposed framework for technological entrepreneurship skills, as shown in
Figure 1.
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Figure 1. Dimensions and components of technological entrepreneurship skills.

The present research indicated that enhancing technological entrepreneurs' skills can
boost their success and improve start-up business performance. It recommends training
programs to strengthen these skills for success in complex environments. This study's
findings benefit stakeholders such as entrepreneurs, educators, policymakers, and
researchers, providing valuable insights to foster innovation and economic growth by

identifying and analyzing key skills.

The study emphasizes the importance of developing skills, including contextual,
organizational, technological, and entrepreneurial, for entrepreneurs to succeed in a rapidly
evolving technology landscape. Mastery of technological skills like artificial intelligence and
blockchain can provide a competitive advantage, while strong organizational skills help
manage teams and resources. Continuous development through education, training, and
hands-on experience is crucial. Additionally, the study suggests the need for comprehensive
training programs for aspiring entrepreneurs, designed to address specific needs through
practical exercises and real-world scenarios. Fostering an environment that encourages
creativity and innovation can help students develop the entrepreneurial mindset necessary
for success. Policymakers can tailor support programs for technological entrepreneurship
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by understanding key skills, such as providing grants or subsidies for emerging technology
training programs, to address entrepreneurs' specific challenges. New insights into
technological entrepreneurship are provided in this article, which suggests future research
on the impact of specific skills on entrepreneurial success in different industries. It also
suggests longitudinal studies to understand how skills evolve and their long-term effects on
entrepreneurial outcomes. Researchers can also examine the effectiveness of training and
development programs in enhancing these skills, and the role of external factors like market
conditions and cultural influences. Finally, this study provides valuable insights for the

broader business community, enabling companies to identify and nurture entrepreneurial
talents, foster innovation, and create opportunities for employee skill development. It also
highlights the potential for knowledge transfer and synergies between established
companies and startups.
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