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ABSTRACT

Driven by demographic shifts, escalating technological rivalry, and breakthroughs in embodied
intelligence, artificial intelligence (Al) robotics has emerged as a pivotal strategic industry. This
study employs the political, economic, social, and technological framework to analyze the structural
drivers of the global Al robot market and utilizes Porter’s diamond model to conduct a comparative
analysis of the competitive advantages among the United States, China, Japan, the EU, and Korea.
Our findings reveal that although the US dominates Al software platforms and China excels in terms
of manufacturing scale, Korea possesses strengths in terms of high-precision manufacturing and
robot density. However, Korea faces critical challenges, including limited vision-language-action
model capabilities, reliance on imported core components, and a nascent startup ecosystem. To
secure global competitiveness, this paper proposes five strategic pillars: establishing a national
data infrastructure, accelerating semiconductor-robotics integration, developing proprietary robot
foundation models, fostering a robust startup ecosystem, and spearheading international safety
standardization.
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