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Table 2 Various indexes and parameter values involved in the calculation method of carbon emission
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Fig. 1 Total carbon emissions and growth rate of China’s logistics industry from 2013 to 2020
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Table 5 Carbon dioxide emissions per unit of cargo turnover in China's logistics industry from 2013 to 2020 xt-10™ t-km

‘i 20134F 20144F 20154F 20164F 20174F 20184F 20194F 20204F
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BIRTTE 1.0357 1.176 3 1.384 8 1.4274 12155 0.987 9 0.980 9 0.8756
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HRAEE R HIR X 0.616 0 0.5773 0.733 9 0.658 8 0.607 5 0.456 0 0.5132 0.437 3
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Table 7 Carbon emission concentration of China’s logistics industry from 2013 to 2020
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Table 8 Regression results of spatial durbin panel data model
under three fixed effects

AREEAARR I ] R A5 el X S RSN, ]l [ XS S A

0.158%*%** 0.147%%* 0.142%%*
LnlS
(3.15) (4.55) (4.18)
0.158%%* 0.111 0.166**
LnInfrastructure
(4.35) (1.63) (2.14)
0.823%** 0.672%%* 0.651%%*
LnEC
(18:40) (10.10) (8.97)
0.117%* -0.016 -0.013
LnFRM
(2:20) (-0.76) (-0.58)
-0.487%%* 0.069 0.088
LnGDP
(-3.68) (0.62) (0.75)
0.085* -0.634%* -0.741%*
LnP
(1.87) (-1.96) (-2.19)
0.295%%** 0.019 0.026
LnR&D
(3.77) 0.27) (0.33)
-0.817%* 0.128 0.189
WHLnlIS
(-2.31) (0.57) (0.69)
0.230 -0.140 0.132%%*
WH*LnInfrastructure
(0.64) (-0.31) (3.53)
2.289%#* 0.054 -0.284
W*LnEC
(4.28) (0.11) (-0.36)
0.594 % -0.062 -0.048
W*LnFRM
(2.50) (-0.77) (-0.47)
-0.827 -0.500 0.566
W*LnGDP
(-1.23) (-0.96) (0.57)
1.394 %% 11.830%%** 8.916%***
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-0.129 -0.565 -0.780
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(-0.29) (-1.43) (-1.42)
-1.794%** -0.526** -0.807**
Spatial rho
(-5.62) (-1.99) (-2.51)
0.003*** 0.000%*%** 0.000%*%*%*
Variance sigma2_e
9.41) (10.17) (10.05)
R 0.442 0.806 0.772
Log-likelihood 318.854 550.443 552.285
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Spatial effects and transmission mechanism of carbon emissions from
interprovincial logistics industry in China
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Abstract The logistics industry is the third largest carbon emission source after the industry and construction
industry in China. Studying the spatial effects and transmission mechanism of resource elements related to inter-
provincial logistics can provide a scientific basis for the low-carbon transformation development of the logistics
industry. GeoDa software was used to analyze the spatial-temporal correlation and the volatility of local spatial
differences in carbon emissions from the logistics industry in 30 provinces from 2013 to 2020. STIRPAT model
and EKC model were combined to explore the spatial effects of influencing factors on carbon emissions from
the logistics industry in China and clarify the transmission mechanism. The results showed that the carbon
emissions of China's logistics industry presented the spatial distribution characteristics of “high in the east and
low in the west”. The dual structure of carbon emission concentration distribution in the provincial logistics
industry was obvious, showing the spatial distribution characteristics of “high-high” and “low-low’
concentration. The carbon emission of China's inter-provincial logistics industry had the characteristics of spatial
spillover. The influencing factors that positively promoted the carbon emission of the logistics industry in the
region from strong to weak were energy consumption, industrial scale, and infrastructure of the logistics
industry, and the factors that havd a positive impact.on the carbon emission of the logistics industry in the
adjacent areas were infrastructure of the logistics industry; under both direct and indirect effects, logistics
infrastructure had a significant positive impact on carbon emissions, while the industrial scale and energy
consumption of logistics had a positive.impact on carbon emissions only under direct effects. The spatial
agglomeration of carbon emissions and the formation and evolution of regional differences in China’s logistics
industry were the result of the synergistic effect of various logistics resource factors such as the industrial scale,
energy consumption and infrastructure of the inter-provincial logistics industry. Accordingly, the suggestion of
“collaborative carbon reduction” is put forward to promote the low-carbon transformation of China's logistics
industry.

Keywords carbon emissions of logistics industry; spatial effect; transmission mechanism; spatial durbin
panel data model
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