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Abstract

The logistics industry is one of the three major sources of carbon emissions in China, and the study
of the decoupling effect and driving factors of inter-provincial logistics carbon emissions is of great
significance in promoting the low-carbon development of the logistics industry. Based on the Tapio
decoupling model and the GDIM factor decomposition method, we investigate the decoupling effect
between the development of China’s logistics industry and carbon emissions and decompose the
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driving factors. The results show that from 2006 to 2021, the overall decoupling status of China’s lo-
gistics industry is mainly “weak decoupling”, and the decoupling status is good. Carbon emissions
from the logistics industry are high in the east and low in the central and western parts of the country;
the decoupling index fluctuates greatly in the east, while the decoupling index in the central and west-
ern parts of the country is more stable. In terms of the contribution of driving factors, the gross output
value and energy consumption of the logistics industry are the two main factors hindering the decou-
pling of carbon emissions from the logistics industry, while the level of development of the logistics
industry is the biggest push to realize the decoupling of carbon emissions from the logistics industry.
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Table 1. Classification of decoupled carbon emissions
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Table 2. Variables and meanings
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Figure 1. National logistics carbon emissions and sectoral value added, 2005~2021

& 1. 2005 F~2021 F £ E¥R AR T E &

15.00%

10.00% T N

5.00%

0.00%

200620072008200920102011201229¥320142015201620172018201920202021

-5.00%

L/NINI 2058 B e RIS

-10.00%

-15.00%

A

Figure 2. Growth rate of carbon emissions from the national logistics industry, 2006~2021
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Figure 3. Share of carbon emissions from the logistics sector in the three regions, 2006~2021
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Figure 4. Carbon decoupling indices for the logistics sector in the three regions, 2006~2021
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Table 3. Contribution rate of logistics industry carbon emission drivers by province
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Table 4. Contribution of drivers of decoupling of the logistics sector in selected provinces

= 4. BB BRI B aLR N E R ST S

‘A F GDP GC E EC POP PC PG GE
2021 0.7087  —0.2902 0.1705 -0.3386 0.0287 —0.3488  —0.4235  —0.0140
2020 17852 —0.1800 0.3915 0.1528 0.0671 0.8447 -1.1549  —0.0278

=M 2019 24992 —0.0897 0.5476 0.5224 0.0879 1.8468 -1.6312  —0.0314
2013 0.1505  —0.1434 0.1440  —0.1452 0.0847 —0.0988  —0.0061 0.0000
2012 0.1223  —0.0929 0.1713 -0.1318 0.0152 0.0045 -0.0217  —0.0065
2021 03376 —0.2668 0.1587 -0.2787  —0.0217  -02201  —0.2219 0.0039
2020 0.5044  —0.1408 0.2616 -0.1147  —0.0225 0.2763 -0.3071 0.0045

- 2019 0.1511  —0.3173 0.0917 -0.3314  —0.0104  —0.3931  —0.0728 0.0015
2013 0.7707  0.7181 0.6139 0.9112 -0.0206 1.4440  —0.2405 0.0012
2012 0.1833  —0.2650 0.1320  —02736  —0.0214  —02362  —0.0985 0.0008
2012 05777  —0.1180 0.1704 0.1066 0.0700 0.2472 —0.1883  —0.0226
2021 05504  —0.2630 0.1447 —0.1943 0.0769 -0.1815  —0.2001  —0.0292
2020 12141 —0.0109 0.2053 0.5851 0.1149 0.9529 —0.5040  —0.0486

THE 2019 09854  —0.0842 0.2046 0.3781 0.1164 0.5918 03778  —0.0432
2013 24102 0.5823 0.2936 1.5273 0.2448 2.6661 -0.8520  —0.0637
2012 04907  —0.2611 0.0920  —0.2111 0.0407 02076  —0.2057  —0.0307
2021 02999  —0.2840 0.0169 —0.2653 0.0770  —0.3032  —0.0525  —0.0453
2020 23038  2.2788 0.0043 1.9490 0.5866 2.9823 02016  —0.0668

W4 2019 02658  —0.2922 0.0527 -0.2962 0.0772 03115 —0.0405  —0.0293
2013 22297 5.2377 -0.0119 2.9666 1.0477 4.6576 -0.0232  —0.0412
2012 0.4748 0.1128 0.2829 0.2585 0.1137 0.4671 -0.0773  —0.0037
2021 0.8232  —0.2453 0.1762 02312 —0.0177  —0.0488  —0.6323  —0.0065
2020 1.0191  —0.1794 0.2360 0.0144 0.0140 0.4162 —0.6466  —0.0192

#Ab 2019 1.6270  —0.1483 0.3754 0.1631 0.0343 0.9639 -1.0955  —0.0204
2013 03351  —0.2331 0.0931 —0.1704 0.0448 -0.1470  —0.0955  —0.0175
2012 02518  —0.2405 0.0829 -0.2332  —0.0243  —0.1761  —0.1349  —0.0019
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2021 0.4209 —0.3158 0.2742 —0.3251 0.0916 —0.2927 —0.1391 0.0010

2020 2.3844 3.9780 2.6023 4.2778 0.4736 3.4598 —0.1411 —0.0020

Gizye: 2019 0.6898 0.0045 0.6252 —0.0693 0.2198 0.4803 —0.1505 —0.0108
2013 0.4228 0.0056 0.3834 0.0113 0.2337 0.1859 —0.0265 0.0001

2012 0.3209 —-0.1199 0.2818 —0.1322 0.0759 0.0769 —0.0698 —0.0008

2021 0.3604 —0.1884 0.1177 —0.1384 —-0.0276 0.0256 —0.2038 —0.0030

2020 0.5229 —-0.0184 0.1578 0.1884 —0.0340 0.5371 —0.2687 —0.0095

7 2019 0.5483 —0.0430 0.2079 0.1249 —0.0096 0.4812 —0.2602 —0.0058
2013 0.6690 0.0319 0.1346 0.4022 0.0455 0.6211 —0.2295 —0.0298

2012 0.3630 —0.1830 0.1050 —0.1055 —0.0080 0.0215 —0.1676 —0.0089

2021 0.1033 —0.3560 0.0604 —0.3873 0.0295 —0.4277 —0.0149 —0.0007

2020 1.2854 0.1363 0.7253 0.4717 0.3006 1.0894 —0.3292 —0.0077

HER 2019 0.4912 —0.3148 0.2771 —0.3247 0.1353 —0.2872 —0.1330 —0.0003
2013 0.4623 0.0987 0.4689 0.0796 0.3882 0.1806 —0.0039 —0.0004

2012 1.7159 5.6321 1.9729 6.0528 0.2333 4.0450 —0.0583 —0.0010

2021 0.1441 —0.2451 0.1190 —0.2540 —0.0322 —0.1974 —0.0809 —0.0005

2020 0.3379 0.4989 0.3462 0.5453 —0.0766 0.9349 —0.1200 —0.0013

EoeiL 2019 0.1467 —0.2246 0.1468 —-0.2374 —-0.0160 —0.1536 —0.0627 —0.0032
2013 0.3452 —-0.0215 0.2845 —-0.0225 0.0063 0.3228 —0.1256 0.0001

2012 0.1225 —0.2985 0.0905 —0.3060 —0.0115 —0.3258 —0.0505 0.0007

MIS TR ZESE |, 5 2021 FE2RA0L, WA Ik S (AT BE PR TH A B R ORI H i e A AR R, 2 Wi
b HETBOBE £ 25 K AP A AR 3R 5 3 el T4l A A PR A HE S 28 B 19 4 1A R e 2 RE SR AR A G I
SEORHATAEZETE . N HRUBEER 7 AR dE =48 ASE, ottt X P88 RE 2 B HE Rk At sl B HE Tt £ B 4
M, 5 BB — 8L MR =E B2 RO N O ANR AT I AE N T RR R, SN DR &,
BET S ML B 7 KA T G IR HC B A s R, AT A P A b SRS v R 3 S DLy
X REVR RIS, T B 0 224 i M B HE T B P S 30

Wil R AR T 72 2548 SEBL IR M B HETBUB B4 (¥ KA 77, £ BT AT A8 0 AR R e st L B HE TS
Ot BA R SIE I o DAL 7 L B 5 U A (R HE R HETSUBE B 1) 23— KR 3R K20 M0 4 A A 15 A6 AR X A E i i
TER, AT E0 0 B AR X SRR R R B 7 2 UMBPIRES, s R, AR, 7 WM T, WXy
A7 B M S5 A O AL B AT A 3 20 A3 6] o REVRV AR O FEAE K 2 Bt 2 RBL (R b fE A, (EE )
BT S AE AR B BEAAE A, 1 2019 43 2020 4R K R AEWI LRI = S5 BELAS T i ML B HE OB
B; AL T AT RIS HIE 2013 G F] 2020 4 R IUHMEPRE, tERER XIS E 0 HLE 2021 SEF 9 e it
YRR, KRBT DU 1 ) RE IR 45 A4t A BT B AN 5

4. GO REIN

FET 2005 FF) 2021 FHHRBEFELE, FIH Tapio BEARIE N2 GDIM ¥EX} 4 [E 30 ARk i HEK
SRR R R AR 0% 2 R RN R B AT AT, AR LR iR 1) REDGRAT LB R 2O
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LA 2012 441 2020 4970 SR RBEN LT, BAPIRGLLL “g5bisy” N, R EON REFIYIHAT
WER R IR . 2) AR ML X R AR HES) 1 SRR, B FE B sh B, BEE I R HERS
R At DX R L FZ AR BT, (ERAR BN R RE s Jhrh, A X A e RO i 2 LR
%, BEPIRESA Bt 3) ASCHT T \ANA A, WAT ML B AT BENR T AR 5 A2 FELAS ittt
HEBOR B P E R R, Pk R 7K1 ) Sl i HE SO B0 R B R g o BRI e 484 it L
KDL BEIR A HE 1B, AT LSS AL, SRTIIDIACER, AN BRAR AL B T it BERE, AR AsHE
TR et e e ) R 1 S B o

UL ESRE, Ak IR BOik HERS R AR DL HE PR 2 3:

I IR BB R AN A SR T o NIRRT A AN SRR B B A, T E ORI Py R4
TRRCRINIRTE, AR, BEARAT WA R FERR o i, HERE S A b AT P L a5 H A . 2R3
o XS AL S R RN EE, BT IR BRI A, BB B REDR AR GE BT REIRIZ
AR BEOR, e AL mm il Rk, SEf kg, WEGREE . CEER IR
FIZREPITIR SR BE R e s Al X AT 45 A P MRy i, IS S G b . ARl S5 7 Ml R 5
s TR RE BRI O A IR SR, B SRR MR I, R I fr i R B REVRIR 9 7Y
Pl DX U BN 53 5 2R R IX AR S AE,  H R AE N A R A SIS R SR e, [N 4 &
VU X R BRI SR SRR SR B W R R, AL BRI B A A R, OF
SYITLAR S 5 G A DX R SR B B, ATl S WAL SR, il T RS R e d S
.

TRFFEARARRIRLE, PRI BEURBROR AL . ALY, RRIRSS AR R 2 5 BRI
GRS 2 BEL A FE IR 3R o 2, IR A Ay BRI EARAS, A R b PR RE IRV FE AR
SN, PRI, 2548 0 BRI 2 e SR UR AR AF ISR 6 RE . XURE . A RESFTH T REVR ORI, TR SIS X
GRS TR, SEBLAEIR SRR C EANEANRI A, AT fe gl BE IR 45 4 2 B T 2

=R ISR DX E S  S AAE, SEREA BRI PR . FRT, S YL R
BAFAEROR BN, HEIRESIF ARG E . Jvitt, AT BARE AT 2 XIS AR EOGR, — 5 A 22 5 Ok
5 L DXORBS IR 8 R S 25 1 X 0 S P i P 2 ST v 9 DX BB R 75 T £ 22 TR A RONE, - [ I fie
BEV B DX A 205 A i rp A S A Xk HE e 56 5 — DT, X TRRHEBCE R R A HIX, AT LA S
BB AR, TR bR Tl b R HE AR RS, DA Bl 1 2> T A fE M BRI B,
2y 2 [ Wi L s BUBRHE IS 28 T R A B 44
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