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Abstract

Against the backdrop of the “dual carbon” goals and the vigorous development of the digital econ-
omy, exploring the impact mechanisms and enhancement pathways of the digital economy on low-
carbon transformation holds significant importance. Using panel data from China’s 31 provincial-
level administrative units spanning 2008 to 2023, this study examines the relationship between the
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digital economy and low-carbon transition. The findings reveal that the digital economy exerts a
significant positive effect on low-carbon transition, a conclusion that remains robust after stability
tests. Mediating effect tests indicate that green technological innovation and industrial structure
upgrading partially mediate the pathway through which the digital economy influences low-carbon
transition. Heterogeneity analysis shows that the digital economy significantly promotes low-car-
bon transition in both eastern regions and central/western regions. From a strategic regional per-
spective, the digital economy also significantly promotes low-carbon transformation in the Yangtze
River Economic Belt. Policy effect analysis indicates that the low-carbon transformation driving ef-
fect of the digital economy significantly strengthened after the implementation of the “Broadband
China” policy.
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Table 1. Index system of low-carbon transformation level
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Table 2. Index system of digital economy development level
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3. BEMAMS

A 5 1 FEA & HE i /M ION:]
GTFP 3zt 496 0.673 0.286 0.018 1.075
Dig EE SN 496 0.464 0.251 0.031 1.038
GTC OB 496 7.522 1.728 0.000 10.933
Tup PSR 2% 496 1.382 0.768 0.543 5.852
Edu NFTBEARIKFE 496 0.020 0.006 0.007 0.044
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Table 4. Benchmark regression results
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Table 5. Robustness test results
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(0.023) (0.057)
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Table 6. Results of mechanism test 1
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Table 7. Results of mechanism test 2
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A8 XIS PR T 45 R BoR, BT LSRR R A (AR IR R vh PR AR B R 2, & DX Ik [m] U AR K
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Table 8. Results of geographic heterogeneity analysis (1)
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AR (DR
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Table 10. Results of policy effect analysis
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