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Abstract: Alleviating rural energy poverty is critical to rural revitalization, the “dual carbon” strategy, and human-

nature harmony. Rural China still faces insufficient energy access, high energy costs, and lagging infrastructure. As a

key force reshaping factor allocation and upgrading traditional industries, the digital economy offers a new path. Using

panel data from 30 provincial-level regions in China from 2014 to 2023, this study constructs a digital economy

development index and a multidimensional rural energy poverty index via the entropy weight method. It uses a two-way

fixed effects model to test the impact, a mediation model to identify transmission paths, and a Hansen panel threshold

model with Bootstrap to examine nonlinear threshold effects and regional heterogeneity. Results show that digital

economy significantly alleviates rural energy poverty, and this conclusion remains robust after multiple checks.

Mechanistically, it reduces energy poverty by promoting industrial upgrading, creating jobs and income, and by

improving rural energy infrastructure and supply efficiency. The effect is strongest in the west, weaker in the center,

and insignificant in the east, and is more pronounced in less developed areas. It also has a single-threshold feature.

Once digital economy development crosses the threshold,

its alleviating effect strengthens markedly. Policy

recommendations include accelerating rural digital infrastructure, closing digital gaps in central and western regions,

deepening integration between the digital economy and rural industries to raise incomes, adopting differentiated digital

empowerment strategies for underdeveloped areas, and improving digital energy services and intelligent infrastructure to

coordinate energy poverty reduction with the “dual carbon” goals.
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Table 5 Robustness test results
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Table 6 Endogeneity test results
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Table 7 Mediation effect test results

(1) (2)
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Table 8 Heterogeneity test results
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Table 9  Bootstrap test results for threshold effects

IS Lt F{E Bootstrap YKL ) 95% {5 X [f]
& B— TR 31.69 ** 300 0.120 8 (0.111 6, 0.1227)
LA 18.54 300 0.1208  (0.1104, 0.1227)
0.2922  (0.254 4, 0.2997)

0.05 0.1 0.15 0.2 0.25 0.3 0.35
F—IHE

K1 DIBCr 25tk IR B LR ZE3 4204

Fig. 1  Distribution of LR statistics with digital economy

level as the threshold variable
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Table 10 Threshold effect regression results
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