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Impact of Digital Transformation on Green Total Factor Productivity of

Coal Industry in Western Regions

TAN Haihang, LIU Xiaoping

(School of Finance and Economics, Qinghai University, Xining 810016, China)

Abstract: Driving the green transition of the coal industry in Western China is of paramount importance for harmonizing energy security with
regional sustainable development. A panel dataset covering 11 western provincial-level administrative regions from 2009 to 2024 was utilized.
The SBM-GML (slack-based measure-global Malmquist-Luenberger) model was employed to measure the green total factor productivity(GTFP)
of the coal industry, and the impact of digital transformation along with its mechanisms was empirically assessed. It is found that digital
transformation significantly enhances GTFP in the western coal industry, driving green and high-quality development through production-side
technological empowerment, management-side synergy optimization, and factor-side allocation improvement. Through mechanism analysis, it is
revealed that technological progress serves as the key mediating pathway through which digital transformation elevates GTFP. Through
heterogeneity analysis, it is further indicated that this positive effect is more pronounced in southwestern regions and economically advanced
provinces, while it remains insignificant in less developed areas constrained by digital infrastructure and talent shortages. Therefore, efforts
should be made to strengthen technology integration, implement differentiated regional strategies, and improve collaborative institutions,
thereby unlocking digital dividends and supporting the green development of the western coal industry under the framework of energy security.

Keywords: digital transformation; coal industry; green total factor productivity; Western China; technological progress
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