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Fig. 2 Total factor carbon productivity indicator system of the logistics industry
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Tab. 2 Total factor carbon productivity of the logistics industry in 9 provinces and autonomous regions of the
Yellow River Basin from 2013 to 2022

k R S R —IX

o Mz P e i i R TR i W4
2013 0.487 0.615 0.596 0.297 1.028 0.481 1.086 0.800 0.839
2014 0.510 0.708 0.597 0.308 0.481 0.343 1.083 1.152 1.034
2015 0.584 0.718 0.611 0.336 1.004 0.441 0.822 1.048 1.053
2016 0.555 0.783 0.676 0.283 0.445 0.295 0.699 1.067 1.075
2017 1.376 1.003 0.685 0.241 0.420 0.405 0.605 1.071 1.128
2018 1.107 1.108 0.568 0.236 0.380 0.401 0.550 1.070 0.861
2019 1.053 1.091 0.600 0.250 0.388 0.401 0.627 1.082 1.040
2020 1.006 1.087 1.048 0.249 0.355 0.365 0.662 1.003 1.031
2021 0.826 1.141 1.005 0.234 0.304 0.346 0.575 0.770 1.103
2022 0.717 1.161 1.044 0.237 0.301 0.392 0.551 0.783 1.110
YIE 0.822 0.941 0.743 0.267 0.511 0.387 0.726 0.985 1.028
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Fig. 5 Kernel density curve for total factor carbon productivity of the logistics industry from 2013 to 2022
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Tab.3 ML index of total factor carbon productivity of the logistics industry in 9 provinces and autonomous regions
of the Yellow River Basin from 2013 to 2022

PN REJR R 4R IX AEJR— B IX

K vy E ey T )il Ho THE R IES
2013—2014 1.063 1.103 1.050 1.037 1.063 0.698 0.978 1.444 0.996
2014—2015 1.090 1.076 0.988 1.136 2.097 1.293 0.929 0.928 1.009
2015—2016 1.041 1.293 1.238 0.899 0.669 0.716 1.060 1.097 1.076
2016—2017 2.472 1.342 1.272 0.957 1.035 1.491 0.957 1.019 1.092
2017—2018 0.930 1.295 1.009 1.161 1.119 1.189 1.107 1.154 0.998
2018—2019 0.847 0.986 1.140 1.106 1.081 1.055 1.184 1.063 1.247
2019—2020 0.974 1.006 1.742 0.947 0.887 0.871 1.059 0.904 0.981
2020—2021 1.057 1.157 1.361 1.201 1.110 1.227 1.053 1.077 1.277
2021—2022 0.920 1.001 1.304 1.076 1.057 1.201 1.019 1.201 1.053
¥ 1.155 1.140 1.234 1.058 1.124 1.082 1.039 1.098 1.081
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Tab.4 MLEC and MLTC of total factor carbon
productivity of the logistics industry in different regions
from 2013 to 2022

PN AEJR R 4R 1X AEJR— B IX

MLEC MLTC MLEC MLTC
2013—2014 1.067 1.007 0.981 1.174
2014—2015 1.061 0.993 1.192 1.048
2015—2016 1.049 1.133 0.807 1.171
2016—2017 1.591 1.100 1.015 1.078
2017—2018 0.913 1.181 0.924 1.218
2018—2019 0.997 0.991 1.074 1.046
2019—2020 1.232 1.009 0.966 0.974
2020—2021 0.943 1.270 0.908 1.280
2021—2022 0.975 1.100 1.020 1.080
BST(EN 1.092 1.087 0.987 1.119
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Tab.5 Average value of MLEC and MLTC for total factor carbon productivity of logistics industry in 9 provinces and

autonomous regions of Yellow River Basin from 2013 to 2022
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Tab. 6 Panel regression results of total factor carbon productivity of the logistics industry
RN BRI TR EEIX AEE— B IX
il R b - -
BIE e EyGlmpE 2 1l fayGlmpE| i AL E|
REdR S 0.22" 0.39 0.50 0.54™ 0.48"™
(0.014) (0.266) (0.110) (0.000) (0.000)
REMRM S 0.02 0.75 0.74° -0.65" ~0.44
(0.944) (0.235) (0.088) (0.071) (0.134)
REIRH 2 4bt -0.33 0.29 0.05 -1.65" -0.33
(0.383) (0.687) (0.903) (0.006) (0.551)
RETRALCR 0.66™ 0.65 0.117 0.52" 0.02
(0.000) (0.286) (0.031) (0.004) (0.721)
Wi Ll ek T -0.56™" -0.59 - -0.45" -
(0.000) (0.330) (0.010)
VR -0.76"" -0.72 - -0.09 -
(0.000) (0.497) (0.590)
UNEps 0.83" -0.16 - -0.04 -
(0.002) (0.765) (0.780)
WAL -0.86 3.36 -2.84 4.88" 3.58"
(0.633) (0.597) (0.212) (0.001) (0.007)
AR 0.4781 0.4510 0.4119 0.8413 0.8063
FEAILIN £ 86 29 57
2% 9 3 6

H RPRAE BB 3G B AR EDR 5 % 0 o a3 B R MH R 407E 0.1.0.05.0.01 KF i 2%

(3) RER—MLIX B 7

AE R — B IX BE IR BLIKE 7E 19 (47K B IE [ Ji
L SR R T DX BE TR BEIOR BE 1 2 SE A A 7
JEE , 8038 1) i U R B BT DL RE PR 2 54
WAl R T REARRAS , 23R O REBE 8 55 HE M i
R REVEA 75X, T o5 ) R Y mTP AR RE T 22
figp RE VR LR (A1, $HE Sh BB A T+, RETR
IS R AE 10% 19 7KF B i) 225, Wit 4l i ot
B i IR 55 O A R A BE RO AR 1 i 5 B A LT
AR SRl , 22557 AR, SRR A 7 R
REIRRICRAE 5% /K-F T IR B35, h TREIR G A
FIR LA K 5 s , At i oll T R ) BE DA T
I e i i RETRACR LA AR M R BEAE FRIAS

3 i1 i

3.1 XiBFEERIEE RS
RGBT ST IA D, 4 A 1 IR BEURAR By X

T R  EA FRSGE I, (H B ARG IR A 4

DXAPEAE SEfb i) T 50 A R W IR ™Mb, M3 5 T

o NGRS R 28 55 & B Y . AR SCIME IE
Tz LE Y 38 M, & PR B 4R XARTE
TR A o AR 28 5 5 HOR ORI ik p A
ARG A R BT KON, e R L S
MV R BE Rl A T2 B b A% RN, B AR T B AR
A FARIRT T REIRSCR , 75— 2 L ENE
H“U” M Z AR (B 7)o BEUE — R DX EIE T #
FRPE DR 2 A1 BRI R 2E 1, P Al 7 T A 15
BUAS ) RIS 5 2% 32 80 R AT, e LA LR b
PEASON 3R T BRI AR AL
32 BURATHERLEX

IUAG B it Bl A DA 9 2 R AR TR TR A
B, B A HRCE Y RRIER A 2R
fi A R EAE XTI S R R B R A B R
KVEA R, SCEANHT Z A AE TRl 5 R IR 21
Z SRR, I R AE T RE R SLR 22 7 o X —— %
TV . A SCRHT MR 7R 1 BT g B X g
TEAAR P10 o BBURR R AREAE, 56 i i ] U1 %) 39 A
TR, RETRAN RS TE & 4 DX A0 I 1] 98015 2800 e — B IX

This version posted 2026-04-29.


https://chinaxiv.org/abs/202604.00337V1

43 RGN ST AT . 4 B EK B A 7 AR E S P R ——

ST REUR BT 22 S LA 765

09 -

0.8

i
I
I
|
|
|
|
|
0.7 |
i} 0.6 i
& |
0.5 i
|
I

0.4 L |

0 TP(0.15) 03

L : B rp R AU AR IR ST EE Y B (FLA (TP=0.15)
F7 RRUR BT EE SRRAE R A U7 e R itk
Fig. 7 Inverted “U” curve of energy endowment and

carbon productivity
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Measurement of total factor carbon productivity of the logistics industry
in the Yellow River Basin and its influencing factors: A perspective
based on energy endowment differences

HAO Xiaoyan'’, LI Yuerong', WU Yue'
(1. School of Economics and Management, Inner Mongolia University of Technology, Hohhot 010051, Inner Mongolia, China;

2. Inner Mongolia Energy Strategic Research Center, Hohhot 010051, Inner Mongolia, China)

Abstract: The study on the total factor carbon productivity of the logistics industry in the Yellow River Basin,
based on differences in energy endowment, is crucial for understanding the regional strategies for carbon reduc-
tion. The Yellow River Basin is categorized into energy-rich and energy-general areas, based on the level of ener-
gy endowment. This study examines the static and dynamic efficiency indices of carbon productivity using the su-
per-efficient SBM model and the Modified Luenberger index. In addition, it clarifies how different factors influ-
ence carbon productivity through regression analysis. The results indicate that (1) Carbon productivity varies
across regions. Energy-rich areas experience greater and faster increases in carbon productivity, driven by signifi-
cant improvements in technical efficiency. In contrast, energy-general areas also show overall growth but display
distinctly different internal efficiency. (2) Regarding efficiency dynamics, the technical efficiency and technologi-
cal progress of carbon productivity vary between energy-rich and energy-poor areas. The technical efficiency of
energy-rich regions surpasses that of the energy-general area. Within the energy-general area, technological en-
hancement is more prominent in Sichuan and Ningxia, while that in Shandong is inadequate. (3) The driving
mechanisms vary between regions. Energy prices positively influence the energy-rich region but not in the energy-
general region. Conversely, energy endowment only benefits the energy-general region. This indicates that the in-
fluence of different factors varies considerably among regions.

Keywords: logistics industry; total factor carbon productivity; super-efficiency SBM model; Yellow River Ba-

sin
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