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Abstract

In order to actively respond to the country’s “dual carbon” policy, China’s transportation industry
has conducted extensive research and analysis on different modes of transportation. Carbon emissions

EHAEE .

NEG|IF: HHE, SEE BRMXAREIZFIZRERERGE ). RRESE, 2025, 14(4): 357-366.
DOI: 10.12677/jlce.2025.144037


https://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2025.144037
https://doi.org/10.12677/jlce.2025.144037
https://www.hanspub.org/

from road passenger transport operations have always accounted for a significant proportion of
transportation emissions. Therefore, this study proposes using a bottom-up approach to calculate
the carbon dioxide emissions of operational passenger vehicles separately, and calculates the car-
bon dioxide emissions in seven major regions of China, including North China and East China. Finally,
a decomposition analysis of driving factors is conducted for the East China region, which has the
highest carbon emissions from operational passenger vehicles. A research framework has been es-
tablished that includes source consumption and operating revenues of passenger vehicles, and the
LMDI (Logarithmic Mean Divisia Index) decomposition model is used to analyze the impact of 10
driving factors. According to the model analysis, in 2023, carbon emissions from small and medium-
sized passenger vehicles in operation account for a high proportion. Vehicle ownership is identified
as a positive driving factor, while energy efficiency is the primary negative driving factor. Therefore,
carbon reduction for operational passenger vehicles in the East China region should focus on im-
proving fuel efficiency and reducing vehicle usage intensity.
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Table 1. Symbolic explanations for formulas (1) to (4)
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Table 2. The number of operating passenger vehicles in China in 2023 (Unit: 10,000 units)
*®2.2023 FREEBEREAERBEERNM: AH)

BEREBRE
PNtk /N 2 58
25.57 43.69 69.26
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Table 3. The activity level of operating passenger vehicles in China in 2023
3 3.2023 FREETREREENKE

Ay SEIBAT I LR km FAREMNAER AR FRAAT I LR RE R
SEIH 35 L (100 km)
KEVKE 59000 2480
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Table 4. Parameters and indicators related to carbon emission coefficients
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Table 5. Carbon emission factors of various types of commercial passenger vehicles in 2023
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2.4. BRHBE

PRI EE 18 58 IS B AT R A X S B A RS R IR, 456 25 (D)~(5) 15
33 2023 R F e F FMFHRE BB 4 RS B8R 6 Fs.

Table 6. The total carbon emissions of road operation vehicles in 2023
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Figure 1. The total carbon emissions of road operation vehicles in 2023
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Table 7. The activity level of operating vehicles on highways in seven major regions of China in 2023

2 7.2023 FHREEC AR A REEREERIKE
X3 Hh 44 R /(%) FTABUCIEAL)  REAERILNAR)
Jext 7.54 84.32 132.19
R 0.90 37.68 54.1
4k b 221 67.07 114.25
vl 1.48 36.48 84.24
MEE 1.10 38.36 68.8
7 2.79 84.31 141.61
ARk LS 1.33 44.26 110.32
BT 1.63 52.56 112.08
i 451 65.78 71.8
T 5.06 154.61 300.24
WL 2.08 74.56 250.33
IR ZH 226 71.00 166.61
Fizye: 1.46 43.49 114.48
AN 1.32 40.18 115.22
IIES 2.01 73.17 234.16
g 3.56 110.62 418.24
Herh ik 3.15 78.37 167.83
W 3.68 92.88 248.9
TR 3.80 163.38 292.51
e i 2.53 81.14 192.53
5 0.57 19.45 53.39
EN 1.98 4572 138.84
g 4.83 113.19 284.14
i} Bt 271 63.51 173.19
Py} 4.61 78.58 174.09
i3 0.48 8.79 24.75
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i} 1.90 56.36 145.19
HN 1.89 42.26 116.98
(R ] Hilg 0.36 10.88 60.45
TH 0.47 15.01 42.29
o 3.48 54.55 136.27
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Table 8. The total carbon emissions of road operatlon vehicles in the seven major regions of China in 2023
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Figure 2. Carbon emission intensity in different geographical regions of our country
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Table 9. The influence effect of driving factors on the carbon emissions of road passenger transport vehicles
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