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Abstract

The TSynthetic Biology Promotion Act; , enacted by the National Assembly of
South Korea in 2025, represents the world’s first legislation dedicated to
synthetic biology. The Act establishes a legal foundation for promoting
technological innovation and instituting robust safety and governance
mechanisms. In the context of intensifying global competition over
leadership in biotechnology—particularly among the United States, China,
and the FEuropean Union—this legislation marks a critical step toward
positioning South Korea as an institutional frontrunner. Key provisions of the
Act include the promotion of research and development (R&D), the
establishment of public biofoundries, the facilitation of research data sharing,
workforce development, and the strengthening of international collaboration, all
with the overarching aim of advancing the bioeconomy and enhancing global
competitiveness. However, the legislation fails to address the inherent risks
associated with advanced biotechnologies, such as biosecurity threats,
dual—use research, and bioethical concerns. As such, a comprehensive national
biosecurity governance framework—covering biosafety standards, personal
biological data protection, and risk mitigation—is urgently required. This
includes the proposed enactment of a separate “Biosecurity Act.” Ultimately,
South Korea must strike a careful balance between innovation and
responsibility to play a vital role in forming international norms and shaping
the global biosecurity order.
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Implications of Korea’s 'Synthetic Biology Promotion
Act; and Strategic Directions for Implementation

HyunJung (Henry) Kim
(Research Fellow, INSS)

In April 2025, the T'Synthetic Biology Promotion Act; was passed
by the National Assembly of South Korea. This landmark
legislation, the first to be globally enacted by a legislative body—
unlike other countries where such directives are typically issued
as executive orders or national strategy documents—establishes a
legal foundation to foster technological innovation and construct a
robust safety governance system. As major countries, including the
United States, Japan, and the European Union, intensify efforts to
secure global leadership in advanced biotechnology, South Korea
has positioned itself strategically by instituting the first comprehensive
legal framework dedicated to synthetic biology. This move not
only signifies regulatory leadership but also enables proactive
engagement in shaping international standards and norms related
to emerging biotechnologies. However, legislative enactment alone
is insufficient to ensure meaningful development of the domestic
synthetic  biology industry. To cultivate a sustainable and
competitive ecosystem in advanced biotechnology, and secure a
pivotal role in global value chains, South Korea must establish
institutional  frameworks and implement coherent follow—up

policies that translate legislative intent into effective practice.
Global Technological Hegemony in Advanced Biotechnology

The advanced biotechnology sector, with synthetic biology at its

core, is rapidly transforming multiple industries such as
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pharmaceuticals, agriculture, and food through the application of
technologies such as genetic assembly, cell culture, and genetic
engineering. Globally, it is emerging as a key driver of industrial
transformation. Against this backdrop, global competition for
technological supremacy is intensifying, particularly between the
United States and China. In 2022, the U.S. launched a strategic
push to secure biotechnology leadership via [Executive Order
14081], Advancing Biotechnology and Biomanutfacturing Innovation
for a Sustainable, Safe, and Secure American Bioeconomy.l’
Similarly, China’s 14th  Five—Year Plan for Bioeconomy
Development (2021—-2025) aims to foster its domestic biotech
capabilities and related industries.?) The European Union
introduced policy measures to accelerate biotechnology and
biomanufacturing in March 2024,3) while Japan has been
implementing its own Bioeconomy Strategy to systematically
cultivate the sector.4) In line with these developments, South
Korea enacted the 'Synthetic Biology Promotion Act; as a means
of institutionalizing state—level support. However, despite this
legislative progress, the country's technological capacity and

industrial infrastructure in the field remain in their nascent stages.

Anticipated Policy Impacts of the [Synthetic Biology Promotion Act,

The recently enacted Synthetic Biology Promotion Act; sets forth
a strategic policy framework to stimulate research and

development (R&D) in synthetic biology while encouraging greater

1) The White House, “Advancing Biotechnology and Biomanufacturing Innovation for a Sustainable,
Safe, and Secure American Bioeconomy,” Executive Order 14081 , (Sept 12, 2022).

2) Park, S. (2022, May 25). Key Focus Areas in the Development of China’s Bioeconomy during the
14th Five-Year Plan Period. KIET Industrial Economy. (&3, XM 14xt574A &l 7|2t &= d}
Ol ZAMel U™ Z™,” KIET MAZEH, )

3) Korea Biotechnology Industry Organization. (2024, March 26). European Commission Announces
Policy Measures on Biotechnology and Biomanufacturing. Issue Briefing. (St=HIO|2% 3|, “RE
TiEiel, Hlo|27|= I dHio|2H = Hajgor ety > To|fE2(H,; )

4) Korea Institute of S&T Evaluation and Planning. (n.d.). Japan Releases Implementation Plan for
Bioeconomy Strategy. S&T and ICT Policy & Technology Trends. (St=2t&t7|&7|&HItal, 2=
Hio|2AM M2l MlAE wx > 7| S&ICT B J)s S8 )
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technological and capital investment from the private sector to
accelerate innovation in advanced biotechnology. The Act will
likely help establish a comprehensive R&D ecosystem across the
broader biotechnology sector. It underscores the importance of
creating public biofoundries and facilitating research data sharing
to enhance research efficiency and accelerate technological
advancement. Furthermore, provisions related to  workforce
development and international cooperation reflect the government’s
strategic intent to secure global competitiveness and assert
leadership in the emerging bioeconomy. These policy elements
indicate a strong government commitment to boost the
competitiveness of South Korea’s advanced bioindustry. More
broadly, continued technological progress and ecosystem expansion
in synthetic biology are projected to generate significant economic
and social spillover effects—fostering job creation, driving
economic growth, and enabling the acquisition of foreign revenue

through leadership in the global biotechnology market.

Chapter 1: General Rules — Purpose and Basic Framework
¢ Purpose: the goal of this law is to support research and develogment in synthetic biology, encourage new technolagies, and help
grow the national economy and improve people's quality of life.
« Definition: synthetic biology means using engineering methods to design, build, and use parts and systems of living things.

Chapter 2: Development and Implementation System
« Basic Plan (every 5 years): A long-term plan that includes national policy goals, increased investment, workforce training, safety
measures, and international cooperation.
¢ Annual Action Plan: A yearly plan that outlines specific steps to carry out the Basic Plan.
¢ Implementation Bodies: Establishment of a Working Committee and a Development Council: designation of expert policy agencies
and key institutions is also possible.

Chapter 3: Promotion and Support for Research and Development
* National R&D Programs: Support for developing core technologies and creating technical roadmaps.
* Designation of Key Institutions: Promote innovation in R&D, encourage collaboration between industry, academia, and research
institutes, and support small and venture companies with technology.
» Commercialization Support: Help with technology transfer, startup support, and policies to promote innovation and growth.

Chapter 4: Building Research Infrastructure and Environment
« Establishment of Public Biofoundries: Facilities that support R&D and can also be used by private companies.
¢ Research Data Management and Use: Promote sharing and use of research data and work toward standardization.
« Training of Experts: Provide professional education, overseas training, and collaboration between industry, academia, and
research institutions.
¢ Strengthening International Cooperation- Introduce advanced technologies and build international networks.

Chapter 5: Responsible Management and Safety Assurance
* R&D Guidelines: Create guidelines to prevent biological risks, ethical issues, and environmental harm.
 Safety Management System: Set up systems to prevent accidents, manage exposure to hazardous materials, and ensure follow-up
actions.
« Stakeholder Engagement: Gather public input through hearings, build social consensus, and promote successful case studies.

<Table 1> Summary of Key Provisions in the "Synthetic Biology Promotion Act,
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The Need for Greater Attention to the Risks of Advanced Biotechnology

As its title suggests, the [Synthetic Biology Promotion Act;
primarily  emphasizes technological innovation and industrial
development, rather than the responsible governance of advanced
scientific research. Although Chapter V of the Act—Responsible
Management and  Safety  Assurance—includes provisions  for
conducting technology impact assessments, research guidelines,
and safety management systems, these measures are primarily
precautionary and general in scope. They seem to reflect a
legislative intent to promote ‘responsible innovation” in the
synthetic biology sector. However, the Act currently lacks concrete
implementation mechanisms to address a wide array of emerging
biosecurity threats and ethical concerns stemming from the rapid
evolution of biotechnology. These include the potential misuse of
synthetic biology in the development of biological weapons,
dual—use research risks, misuse of gene editing technologies, the
exploitation of Al—enabled nucleic acid synthesis tools, and

challenges related to the protection of personal biological data.5)

In contrast, leading countries such as the United States and the
United Kingdom have taken proactive steps to build robust
oversight systems that mitigate the risks associated with synthetic
biology. A notable example is the implementation of nucleic acid
synthesis screening protocols—to prevent the misuse of DNA
synthesis technologies, constrain the abuse of emerging tools, and
build international credibility. These regulatory measures have
enabled these countries to play a leading role in shaping global

standards and norms for high—risk biotechnologies.

5) Kim, H. (2025). Biosecurity Strategy I: The Need for a Korean “Nucleic Acid Synthesis
Screening” System. INSS Strategic Report, No. 314. Institute for National Security Strategy (INSS).
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Balancing Responsibility and Innovation in Advanced Biotechnology

The Act 1is a critical starting point toward advancing South
Korea’s high—tech bioindustry. However, technological innovation
alone is insufficient to establish a sustainable industrial base or
secure global leadership. As emphasized in artificial intelligence,
the international community increasingly calls for the implementation
of responsible innovation in advanced biotechnology. The United
States, the United Kingdom, the FEuropean Union, and major
international non—governmental organizations (NGOs) have taken
proactive steps to institutionalize the responsible use of synthetic
biology and establish technical standards. Should South Korea fall
behind in this global trend, its researchers and enterprises—
regardless of technological capabilities—may struggle to gain
international trust and find themselves marginalized within global
bioeconomic value chains. To ensure the safe and sustainable
development of synthetic biology and related technologies, the
Korean government must go beyond investments in R&D and
industrial support. It 1is 1imperative to establish anticipatory
policies  that address biosecurity, bioethics, and technical
governance. Active participation in ongoing international
discussions on regulation and standardization is crucial; failure to
do so may leave South Korea in a reactive position, subject to
adopting externally defined norms rather than shaping them. Such
passivity would ultimately relegate the nation’s bioindustry to the
role of a technological follower rather than a leader in the global

arena.
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Future Policy Priorities and Recommendations

Establishing an integrated national biosecurity governance system
is essential to foster the responsible and sustainable development
of synthetic biology. Leveraging the existing National Bio
Committee, a dedicated advisory body should be created to
provide strategic guidance to relevant ministries and agencies on
biosecurity and biodefense issues. Such a body would improve
institutional coordination among key stakeholders—including the
Ministry of Science and ICT, Ministry of Health and Welfare, and
Ministry of National Defense—whose functions intersect with

biosecurity concerns.

It would also serve as a centralized authority for real—time threat
assessment, global risk forecasting, and the development of
emergency response protocols and operational manuals. Moreover,
legislative and regulatory efforts must be intensified to establish
legal standards to ensure biosafety, ethical oversight, and secure
data governance. The government should urgently issue synthetic
biology management guidelines to facilitate the safe and

controlled application of advanced biotechnologies.

Such institutional developments are vital for South Korea to lead
efforts in forming international standards in the biotech sector
while  forging  strategic  partnerships with leading nations.
Ultimately, such endeavors would help solidify the country’s role

as a key actor in the emerging global bio order.

Furthermore, the creation of a dedicated Biosecurity Act 1is
strongly recommended to establish a comprehensive legal
framework for risk mitigation. South Korea currently lacks clear

procedures and accountability mechanisms to prevent or respond
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to incidents involving advanced biotechnologies. The  Synthetic
Biology Promotion Act; does not adequately address the inherent
risks posed by dual—use technologies, potential bioweapons
applications, or the misuse of synthetic biology for terrorism and
criminal  purposes. Closing these regulatory gaps  through
follow—up legislation is essential to ensuring that synthetic biology
can be developed and deployed safely, securely, and with

credibility.

The views and opinions expressed in this report are those of the

author(s) and do not necessarily reflect the official position of INSS.
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