R E ISR 2025,45(1): 571~582 China Environmental Science

HOR [ AT, AR A . U 50T b E AT I A SO B PR 3R BN [0, R EREERL 2, 2025,45(1):571-582.
Shao Z G, Li K X, Li M D. Driving factors and decoupling effect of carbon emissions in China's transportation industry under the background of "dual carbon"
[J]. China Environmental Science, 2025,45(1):571-582.

“Whk” B =T P E S8z ol fHE R R 5 B 2= R A 380

Bl T A LA 2 (L R TR TR IR T 266525 2.V KSR BT EERL, Bl 200092)

FHEE. ST LMDI /MR 5 1 500 R TS 9 50 DR 25 B Sk At 50 1) D Tapio WEAAMA TR AT b i 15 428 B 6 I 22 Nl B 5 R BEAT 2007, 9 2 2% T
FAIEFN PR TS5 ). 25 SR 28 7 3 BT IR I i e 1 81 3, 5 B BB DR 3 1 115.93%; 77 M A5 Ay 5 -l JSC 410 71 2
5 Ak 2 A AR, vl R S M DX S SR HE OB 4R SO AL TR PR A H I T A K S — 59 M0 S — SR B0 B 1478 A B 5 b DX A S R
YR I 32 B AR I8 IO S T — 99 AL S — SRS 0 KB B R S R 300 AN O H A IR 88 10 60 5% 3 i i R 1 A
1Ay PELA 260K 22 5078 403 0 ) B R 3%

KEEIR: B BRHEERG JRENIN 3 Tapio BIZL: A4S )

FESES: X21 XHAFRIRES: A XEHS: 1000-6923(2025)01-0571-12

Driving factors and decoupling effect of carbon emissions in China's transportation industry under the background of '"dual
carbon". SHAO Zhi-guo"",
Qingdao 266525, China;

Environmental Science, 2025,45(1): 571~582

Abstract: Based on the LMDI decomposition model, the contribution of driving factors of transportation carbon emissions is

LI Ke-xin', LI Meng-di® (1.School of Management Engineering, Qingdao University of Technology,
2.School of Economics and Management, Tongji University, Shanghai 200092, China). China

quantified. The Tapio decoupling model is used to analyze the relationship between carbon emissions and economic growth, and the
efforts made by each factor to achieve decoupling are quantitatively analyzed. The results show that: Economic output is the decisive
factors leading to an increase on transportation carbon emissions, with a contribution rate of 115.93% to carbon emissions; Industrial
structure has the most significant inhibiting effect on carbon emissions. The decoupling index of transportation carbon emissions in
the national, eastern, central, and western regions is all in a downward trend, experiencing the decoupling trend of expansive negative
decoupling — weak decoupling — strong decoupling. The driving factors of transportation carbon emissions in the four regions
generally show the phased characteristic of "no decoupling effort — weak decoupling effort — strong decoupling effort". Industrial
structure has made varying degrees of decoupling effort in 30provinces, with transportation intensity and population size becoming
key factors hindering carbon decoupling in the vast majority of provinces.

Key words: transportation industry; carbon emissions; driving factors; Tapio model; decoupling effort
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Table 1 Energy conversion standard coal coefficient and carbon emissions coefficient

RERR AL FRAEEIT SR B (tce/t) BrHEBCR E(tice) AEJR AL FRAEREHT S R B (tce/t) TRHE R B (tice)
JE 0.714 0.756 SRR 1.429 0.618
BERGHE 0.900 0.765 T 1.200 0.812
FoAh DA 0.450 0.808 peasnip] 1.467 0.585
T 0.600 0.798 VERLiMUiNCY 1.331 0.775
£ 0.971 0.855 WAL IS 1.714 0.504
YRS 0.571 0.354 A A i 1.200 0.585
Jit i 1.429 0.585 KRR 1.214 0.448
o 1.471 0.401 WAL RARS, 1.757 0.571
S 1.471 0.571 #y 0.034 0.252
SE 1.457 0.592 ) 0.123 0.290

VAR AR AT T AR IR A7 43 30 Htee/10°m’, tee/10°m’, tee/10°K, tee/10°kW-h.
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Table 4 Decomposition results of driving factors of transport carbon emissions in each region
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Fig.2 Decomposition results of driving factors of transportation carbon emissions in 30 provinces
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Fig.4 Decoupling effort of driving factors for transportation carbon emissions
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