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Abstract With the rapid emergence of cutting-edge technologies, including nanotechnology, artificial intelligence,
and biotechnology, the transfer of embedded knowledge and expertise across the globe is no longer optional but a
vital necessity for advancing the frontiers of science and ensuring the economic prosperity of nations. This process,
which goes far beyond the mere exchange of equipment or technical information, requires a solid and harmonized
legal framework at both national and international levels to be effectively realized. This study aims to explore the
fundamental concepts of technology transfer while analyzing the legal norms governing this process, as reflected
in key international instruments such as the TRIPS Agreement and the institutional structures of leading countries.
Furthermore, it closely examines the existing legal and institutional frameworks within the legal system of the
Islamic Republic of Iran regarding technology transfer, comparing them with successful global models to identify
strengths, weaknesses, and areas in need of reform. The ultimate goal of this research is to provide a clear
understanding of the legal landscape surrounding the transfer of emerging technologies in both global and Iranian
contexts. It is hoped that the findings will offer practical solutions for strengthening the legal and operational
infrastructure essential to this critical process in our country.
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1. INTRODUCTION facilitating this process, while Unctad (2021) pointed to

The rapid advancement of emerging technologies,
including nanotechnology, biotechnology, artificial
intelligence, and digital systems, has created both
unprecedented opportunities and complex challenges for
states worldwide. These technologies have significantly
transformed production processes, healthcare systems,
and communication infrastructures, thereby redefining
the dynamics of international economic and strategic
competition. Within this evolving global landscape,
technology transfer has emerged as a critical mechanism
for promoting equitable access to innovation and
fostering sustainable development.

Unlike the traditional understanding of technology
transfer, which was primarily limited to the movement
of machinery and equipment, the contemporary concept
encompasses knowledge sharing, intellectual property
rights, collaborative research, licensing, joint ventures,
and the use of digital platforms to facilitate cross-border
innovation flows. As noted by Bozeman (2000), the
effectiveness of this process relies not only on technical
capabilities but also on robust legal and institutional
frameworks that can support innovation-driven
ecosystems. Similarly, Biagini et al. (2014) emphasized
that harmonization between national regulations and
international standards plays a pivotal role in ensuring
that technology transfer contributes to sustainable
economic growth and inclusive development. Kumar et
al. (2015) and Silva et al. (2019) further highlighted the
importance of strong intermediary institutions in

the role of active international engagement in enhancing
access to advanced technologies.

2. PURPOSE

This article investigates the legal dimensions of
technology transfer, focusing on the interaction between
national and international systems. It provides a
comparative analysis of global best practices and
critically examines the Iranian case. By studying how
advanced and emerging economies structure their legal
and institutional frameworks, the article aims to identify
lessons and recommendations that can guide Iran in
strengthening its national system for technology transfer
and innovation governance.

3. METHODS

The study employs a legal-analytical and
comparative approach. Internationally, it reviews key
agreements and institutions, including the TRIPS
Agreement, the Paris Convention for the Protection of
Industrial Property, and the practices of the World
Intellectual Property Organization. Comparatively, it
examines advanced economies such as the United
States, with its strong IP enforcement and university—
industry linkages, and Germany, which uses a dual state
and private system. It also considers emerging
economies—India, Brazil, and Malaysia—to highlight
adaptable legal strategies for balancing foreign
technology absorption with domestic capacity building.
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The Iranian case focuses on national IP laws,
institutional roles such as the Vice-Presidency for
Science and Technology, the Innovation and Prosperity
Fund, technology parks, and recent policies promoting
entrepreneurship and knowledge-based industries.

4. RESULTS

The comparative analysis reveals that countries
successful in technology transfer have developed robust
IP regimes, independent technology transfer offices,
incentive structures for private R&D, and specialized
dispute resolution mechanisms. In Iran, some progress
is evident: supportive laws, innovation funds, and
technology parks have been established to foster
entrepreneurship and knowledge-based industries.
However, challenges persist, including fragmented
governance structures with overlapping mandates, weak
IP enforcement, limited specialized legal expertise in
technology and innovation law, and low engagement in
international technology partnerships. These structural
weaknesses reduce efficiency, deter investment, and
restrict Iran’s integration into global technological
networks.

5. DISCUSSION

Iran must implement systemic reforms to bridge the
gap between its technological ambitions and actual
performance. Establishing a centralized national
authority for technology transfer, along with specialized
courts and arbitration centers, can improve governance
and legal alignment with global standards. Expanding
fiscal incentives, fostering stronger academia—industry
links, and actively engaging in international technology
diplomacy will enhance access to advanced
technologies and global credibility. Strengthening
human capital through legal and managerial capacity
building is essential for effective implementation.
Altogether, modernizing legal frameworks,
consolidating institutions, and promoting international
cooperation can transform Iran into an active co-
developer of technology, boosting its competitiveness
and ensuring sustainable growth.
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