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Research on the Impact Mechanism and Industry Differences of Environmental Regulation
on Technological Innovation Empirical Analysis Based on Large Language Models and
Econometric Regression

Yang Ruoyi, Zhou Zijun, Feng Shiyan
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Abstract: To achieve China's "dual carbon" goals and promote a comprehensive green transformation of the socio-
economy, exploring the synergistic mechanisms between environmental regulation and technological innovation holds
critical significance. This project, grounded in Beijing's urban development positioning as a hub for technological innovation,
innovatively combines large language model-based text analysis with econometric methods to examine the impact mechanisms
of environmental regulation on technological innovation and industry-specific differences. By constructing a dynamic
environmental regulation intensity indicator based on keyword frequency ratios in policy texts and integrating data such as
green patent grants and R&D investments to form an innovation capability evaluation system, a panel regression model was
established to empirically test the nonlinear relationship and industry heterogeneity between the two. The results reveal a
significant U-shaped impact pattern of environmental regulation on technological innovation, with its effects varying markedly
across industries and enterprises. Building on this, the study further proposes differentiated and precision-oriented policy
optimization recommendations through cross-verification via questionnaires and field interviews. These findings provide data-
driven decision support for Beijing to balance ecological protection and innovation vitality, while also offering a replicable
analytical framework and practical pathway for green transformation practices in other cities across the country.
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	环境规制对科技创新的影响机制与行业差异研究

——基于大语言模型与计量回归的实证分析

