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Abstract: Competition in the field of artificial intelligence (AI) has always required the support of a nation’s
comprehensive national strength. Luxembourg, traditionally regarded as a “tiny country”, has emerged as a
distinctive powerhouse in Al. The development of Al in Luxembourg has progressed through three distinct phases:
the digital transformation period under the “Digital Luxembourg Initiative”, the strategic consolidation phase
guided by the “National Al Development Strategy”, and the sovereign acceleration phase aligned with the “EU’s
Al Continental Plan”. Its development trajectory has followed three key paths: institutional framework building,
integration with advantageous industries, and ecosystem development. Luxembourg’s Al development practices
offer China the following key policy insights: emphasizing policy leadership by formulating development
strategies, accelerate industrial empowerment to drive scenario implementation, building Al ecosystems to refine
the Al development framework, strengthening talent support by cultivating multidisciplinary professionals,
accelerating openness to promote international collaboration.
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Abstract: Artificial intelligence for science (AI4S) is rapidly becoming a new focal point in global
technological competition. Major developed economies, such as the United States, the European Union, the United
Kingdom, and Japan, have successively introduced national-level strategies aimed at seizing leading positions
in the transformation of scientific research paradigms. Through a systematic comparison of their strategic plans,
Al4S strategies share four common trends: shifting from instrumental value to a critical arena for international
competition, evolving from isolated breakthroughs to systemic capacity building, transitioning from an exploratory
topic to a nationally urgent task, and moving from fragmented initiatives to multi-stakeholder collaboration.
Based on an analysis of international strategic trends, as well as China’s scientific and technological foundations,
industrial strengths, and institutional characteristics, this study proposes several insights and recommendations.
These include accelerating the establishment of a national strategic direction for AI4S development, strengthening
core competencies to build systemic advantages, prioritizing key areas and directions for AI4S development, and
actively engaging in AI4S governance to shape international standards.

Keywords: Artificial Intelligence; Artificial Intelligence for Science; Transformation of the Scientific Research
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