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Abstract

China is currently undergoing a critical transition toward high-quality development. The “Du
al Carbon” goals (carbon peaking and carbon neutrality) have set a clear low-carbon direction fo
r industrial transformation, while the East—West Data Computing Project has created a pivotal op
portunity for industrial advancement in western China. Promoting green and low-carbon industrial

transformation is essential for reducing energy consumption, improving the ecological environme

nt, and fostering sustainable socioeconomic development. As a new driver of green development,
the digital economy has become deeply integrated across all sectors of China’s economy and so
ciety.

Western China, endowed with abundant resources and strategic advantages, has long been do
minated by resource-intensive and high-energy-consuming industries. The region exhibits a coal-ce
ntric energy mix and high carbon emission intensity in its industrial sector, making the task of
green and low-carbon transformation particularly challenging. However, existing research has mai
nly focused on the national level or eastern China, with limited attention to the western regions.

Therefore, systematically uncovering the internal mechanisms, transmission channels, and practica

1 effects of the digital economy in driving industrial green and low-carbon transformation (IGLT)
in western China under the “Dual Carbon” framework is of great theoretical and practical signi
ficance. Such an investigation helps coordinate ecological protection with high-quality industrial d
evelopment and promotes the synergistic advancement of the digital economy and IGLT.

This thesis focuses on western China (excluding Tibet due to data availability) and uses pro
vincial-level panel data from 2011 to 2023 to examine the impact of the digital economy on IG
LT. First, it constructs an analytical framework that explains how the digital economy influences

IGLT through internal mechanisms and transmission paths. Second, based on a status quo analy
sis of the digital economy and IGLT in western China, it applies the entropy method and the S
uper-SBM model to measure the development levels of the digital economy and IGLT, respective
ly, and further explores their spatiotemporal evolution using kernel density estimation (KDE). Thi
rd, it employs two-way fixed effects, mediating effect, and threshold effect models to empirically

identify the baseline effect, transmission mechanisms, and threshold characteristics.

The main findings are as follows. First, both the digital economy development level and IG
LT level in western China show a general upward trend during the sample period. Sichuan, Cho

ngqing, and Shaanxi lead the region, while Gansu, Ningxia, and Qinghai lag behind. Significant

II



regional differentiation exists, with the divergence in digital economy development preceding that

in IGLT. Spatially, a “higher in the southwest, lower in the northwest” pattern is observed, and
the gap between leading and lagging provinces continues to widen. Secondly, the digital econo
my exerts a significant positive effect on IGLT in western China, and this driving effect exhibits
substantial heterogeneity across different regions, time periods, and development conditions. Thir
dly, the mediating effect test reveals that the digital economy promotes IGLT indirectly through t
hree channels: upgrading industrial structure, enhancing technological innovation, and accumulatin
g human capital. Fourthly, the threshold effect test confirms a single threshold in the digital eco
nomy’s impact on IGLT: once the digital economy development level crosses the threshold, its d
riving effect is significantly enhanced.

Finally, based on the empirical findings and the development reality of western China, this t
hesis proposes targeted policy recommendations, including strengthening digital infrastructure and
enhancing policy guidance for the East—West Data Computing Project. These proposals offer emp
irical support and policy implications for advancing the sustainable development of digital econo
my and industrial green and low-carbon transition in western China, and for striking a balance b

etween high-quality economic growth and ecological conservation.

Key words:Western regions;Digital economy; Industrial green and low-carbon transformation;

Mediating effect; Threshold effect
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