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Abstract: The green and low-carbon transformation of the logistics industry is a key link in achieving
the strategic goals of “carbon peaking and carbon neutrality” in China. Exploring the effective path
of green and low-carbon development under the background of digital-real integration is of great
theoretical and practical significance for the sustainable development of the logistics industry. A
green and low-carbon indicator system for the logistics industry was constructed, and the entropy
weight method was used to measure the green and low-carbon level of the logistics industry in 30

provinces in China; based on the entropy weight method and the coupling coordination degree
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model, the digital-real integration level in each province was constructed and measured, and it was
incorporated into the TOE framework. The preconditions for the green and low-carbon development
of the logistics industry were established based on the three dimensions of technology, organization,
and environment; the fsQCA method was used for the configuration analysis of green carbon
emission reduction pathways in the logistics industry. The results show that: (D The green and low-
carbon level of China’s logistics industry exhibits multi-level and asynchronous regional
characteristics, and the green and low-carbon transformation of the logistics industry in various
provinces relies on the synergistic advancement of multiple conditions across three dimensions of
technology, organization, and environment. () There are three driving modes for the green and low-
carbon transformation of the logistics industry: urban support type, digital-real-environment dual-
wheel linkage type, and digital-real-aggregation-market synergy type, with an overall consistency of
90.854 3% and an overall coverage of 60.347 1%. (3 The non-green and low-carbon transformation
of the logistics industry has three driving modes: digital-real deficiency type, non-digital-real-
environment type, and weak support-organization type, and the lack of digital-real integration level
is the main reason. @) Multiple configuration paths indicate that the level of digital-real integration
is the core driving condition for the green and low-carbon transformation of China’s logistics
industry. Empowering the green and low-carbon transformation of the logistics industry through
digital-real integration is a crucial pathway to achieving high-quality development of the logistics
industry. The research conclusions can provide an important theoretical basis for the government
and relevant departments to make decisions.

Keywords: Digital-Real Integration; Green and Low-Carbon Development of Logistics Industry;
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Tab.1 ~ Green and low-carbon level measurement index system for logistics industry
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Tab.2  Digital-real integration level measurement index system
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Fig.1  Configuration path under TOE framework
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Tab.4  Green and low-carbon level of logistics industry

1 ~F 0.687262 847 16 IR 0.387 463 123
2 g 0.539 492 567 17 jite) 0.385 425 643
3 TJ8  0.503 980 363 18 bt 0.354 452 614
4 JUVH 0489234787 || 19 J7HR 0.346 521 430
5 SEM 0.482809977 || 20 K 0.343 410 256
6 EK 0465459754 | 21 Ly 0.308 879 178
7 HIE 0460815038 || 22 HIPIT 0.274 949 700
8 WL 0434116186 | 23 WE 0273732614
9  VIPE 0429872027 | 24 HH 0.271 628 711
10 BRPE 0429823236 | 25 W5EH 0.233 909 877
11 TH 0402497097 | 26 Binhe: 0.229 429 194
12 L 0399604536 | 27 ik 0.228 158 501
13 WAL 0399419126 | 28 PNEH 0.197 994 757
14 WP 0392958036 | 29 TR 0.186 133948
15 B 0.392402 171 30 Pl 0.172 560 582

|
W
(@)
|

HjEn 0.4, iHES A 30% 8944 0 W3 1K T 0.25,
SR R B RS A AR . X — A A R R
/5 S RRESE Y byl | SER (3017 i S 1 3117 29 =) G 3 |
I IXIURRE . B EXEASIR A 0y R SR BRIt 2e =
o | o, AE e T . RS SR i P il Sk
AR Y R AR R R 2 30y v [ Ay it ol 5 B0 R v o
L ERCRE AR A R 1 S T
2.2 HEWRIGEERREREREZ
221 TERKE

TELEEAF ST Z /T, X4 A AR R HAT
ﬁﬁoﬁiﬁﬁh%%%ﬁmw%%Aiﬁmu
FEON RIRYE O A 09 B RN 2 )1 10k A 1
WM o R AR UEZR 208 1Y) 75% 4140
BOAE R sRIE A R, B 50% 3 B i S 28 X
MU, B 25% S LB E R R A AN SR E Al Y
T2 B EE B0 0.5 MR 25 AL sh BilBR, T 14R
UEECE 00 e e VR, A SR A S ORI B SR & S B0k
0.5, MIHN0.000 1, ek 0.500 1, A8 Ha AL R A
W5 FTR .

#5 TREAMHSA

Tab.5 Variable calibration anchors
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Tabh.6  Results of necessary condition analysis
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Tab.7 Green and low-carbon transformation configuration path of
logistics industry
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Tab.8 Non-green and low-carbon transformation configuration path of logistics industry
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