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Driving Carbon Emission Efficiency: The Mechanism and Spatial Effects of

the Digital Economy in Yellow River Basin Cities

XU Wei, YANG Qi, ZHANG Yao, WANG Wenpeng

(School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014000, China)

Abstract: Using a projection pursuit model optimized with an accelerated genetic algorithm and a super-efficiency SBM model incorporating

undesirable outputs, the level of digital economy development and carbon emission efficiency in cities along the Yellow River Basin were

respectively measured. A series of econometric and spatial models were then constructed to empirically identify the direct, indirect and spatial

effects of the urban digital economy on carbon emission efficiency. The findings indicate that the expansion of the digital economy significantly

enhances carbon emission efficiency across Yellow River Basin cities, and this conclusion remains robust after five sets of sensitivity tests.

Technological innovation, industrial synergistic agglomeration and unconventional water utilization function as intermediary channels through

which the digital economy influences urban carbon emission efficiency. The magnitude of this positive effect varies across city types, being

stronger in downstream areas than in upstream and midstream regions, and more pronounced in resource-based cities compared with non-

resource-based ones. The digital economy generates positive spatial spillover effects on carbon emission efficiency.

Keywords: digital economy; carbon emission efficiency; Yellow River Basin; projection pursuit model; super-efficiency SBM; causal effects
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