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Abstract: The ESG (environmental, social, and governance) concept has gradually emerged as an important
standard for measuring corporate sustainability. However, challenges remain in how enterprises can improve their
ESG performance. Existing research has focused on the impact of traditional factors such as executive characteristics
and mergers and acquisitions on ESG, with limited exploration of the role of emerging technologies. The rapid
development of the digital economy has positioned artificial intelligence ( Al) as the core driver of the new wave of
scientific and technological revolution, profoundly reshaping corporate production and operational models. Although
existing studies confirmed that Al can enhance production efficiency and environmental governance, its
comprehensive impact mechanism on corporate ESG responsibility performance remains unclear. Therefore,
exploring how Al adoption empowers corporate ESG responsibility performance not only contributes to expanding
theoretical research on technological innovation and sustainable development but also provides actionable pathways
for enterprises to achieve the “dual carbon” goals and cultivate new quality productive forces.

Based on the resource orchestration theory and using data from A-share listed companies from 2010 to 2023 in
China, this paper investigates the effect of Al adoption on corporate ESG responsibility performance. The findings
reveal that Al adoption can enhance corporate ESG responsibility performance, and this conclusion holds after
conducting a series of robustness checks. Further analysis indicates that Al adoption has the most pronounced
positive effect on social responsibility (S), followed by environmental responsibility (E), and finally governance
responsibility ( G). Mechanism analysis demonstrates that Al adoption improves corporate ESG responsibility
performance by enhancing internal control quality, information transparency, and green innovation capabilities.
Additionally, heterogeneity analysis reveals that the positive effect of Al adoption on ESG responsibility performance
is more pronounced in large-scale firms, companies with executives who possess higher environmental awareness,
and non-heavily polluting industries.

This paper expands the potential pathways to enhance corporate ESG responsibility performance from the
perspective of Al adoption and unveils the “black box” of their relationship. It not only provides important insights
for enterprises into leveraging Al to promote sustainable development but also offers valuable references for
policymakers. Specifically, enterprises should enhance their utilization of AI, fully leverage its resource
advantages, and continuously improve their capabilities. They should consider cultivating or recruiting senior
executives with a strong awareness of green development and ecological sustainability to achieve high-quality
development. The government needs to introduce targeted policies tailored to different types of enterprises to
encourage better fulfillment of ESG responsibilities.

Keywords: Al adoption; ESG responsibility performance; resource orchestration theory; executive environmental

awareness ; green development
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