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A Comparative Analysis of Physical Al Regulations in the US, EU and China,
and Policy Implications for South Korea
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ABSTRACT

The rapid development of Al, particularly Physical Al, necessitates establishing robust regulatory
frameworks to ensure responsible real-world interactions. This study involves a systematic literature
review of Physical Al regulations in the United States (US), the European Union (EU), and China to
derive key policy implications for South Korea. While these jurisdictions share principles supplier
accountability and safety-centered oversight, their orientations differ: the US favors flexible,
domain-specific regulations to maintain technological leadership; the EU imposes stringent, binding
requirements through the Al Act and related laws that hold suppliers liable for noncompliance; and
China employs state-led standardization to balance industrial promotion with control.

Based on this analysis, we offer three recommendations for South Korea. First, a nationally integrated
regulatory framework covering the entire lifecycle (from development to incident response)
must be established. Second, a trustworthy market order should be secured by clarifying the
liabilities of suppliers, operators, and userswhile enhancing victim protection. Third, the evidence
base for standardization and certification must be expanded through regulatory sandboxes and
international cooperation. As we get closer to commercializing Physical Al, integrating innovation
with risk prevention is essential for proactively building a trustworthy technological ecosystem.
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