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Global patent landscape and strategic responses for artificial intelligence in
the coal-based energy and chemical industry

YANG Xue, WEN Cheng-yu "
(National Institute of Clean-and-Low-Carbon Energy, Beijing 100011, China)

Abstract: Based on global patent big data,this study comprehensively utilizes patent bibliometrics, text mining, and
social network analysis to systematically investigate the innovation trends and competitive landscape of artificial
intelligence (Al) in the coal-based energy and chemical industry from 2006 to 2025.The findings indicate that while
China dominates in the sheer volume of patent applications, structural challenges persist;these include a heavy reliance
on universities as primary innovation actors , insufficient technology absorption capacity among enterprises, and a lagging
international patent layout via the Patent Cooperation Treaty ( PCT).Sub-domain analysis reveals a shift in research
hotspots from basic control systems towards neural network-based intelligent prediction and optimization. However,
common bottlenecks remain in industrial applications, such as data scarcity, poor model interpretability, and inefficient
technology transfer from academia to industry. Consequently, it is recommended that China’s energy enterprises focus on
mechanism+Al integrated innovation, strengthen the deployment of high-value and international patents, and facilitate
technological implementation and industrial upgrading.
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