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Impact of Electric Bicycle Commuting on Residents’ Subjective Well-Being

SUN Shichao', DUAN Zhengyu’

(1. College of Transportation Engineering, Dalian Maritime University, Dalian Liaoning 116026, China; 2.
Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University, Shanghai
201804, China)

Abstract: Electric bicycles are widely used in residents’ commuting travel and daily activities, but fewer
studies have explored the mechanism of the influence on commuting satisfaction and well-being. Based on
the questionnaire survey data of the commuting population in Shanghai, this paper develops a path analysis
model to reveal the influence mechanism of different commuting modes on individuals’ commuting satis-
faction and well-being. The results show that commuters using walking, cycling, and automobiles display
higher happiness, while regular buses have a negative impact on commuting satisfaction and happiness.
Electric bicycles have the most significant effect on commuting satisfaction and happiness due to their low
commuting costs, high flexibility, and door-to-door travel options. However, under the constraints of the lo-
cal car license policy, commuters may prefer electric bicycles to improve commuting efficiency and satis-
faction. Given the low carbon emissions of electric bicycles and the feeding functions in areas with insuffi-
cient public transportation resources, it is necessary to integrate the public transportation priority develop-
ment strategy with electric bicycle development planning to promote green and low-carbon travel. In addi-
tion, traffic safety issues of electric bicycles need to be strengthened in terms of legal responsibility, infor-
mation-based law enforcement, travel environment improvement, so as to promote orderly development,
harmonious management and the refinement of urban governance.

Keywords: urban transportation; commuting mode choice; electric bicycle; subjective well-being; path

analysis model; commuting satisfaction; happiness; Shanghai
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Tab.1 Descriptive statistics of the respondents’ socio-economic attributes

FFIEFETR IEPRTEIR Eefle | BEEEEE FRRI9E
= 413 3.69 3.93
M5
3 58.7 3.80 4.07
20~29 36.1 3.71 4.00
30~39 41.1 3.83 4.04
Fh/% 40~49 17.5 3.67 3.94
50~59 38 3.89 4.17
60~70 15 3.86 4.00
KIE 18.8 3.58 3.99
1E4R
B8 81.2 3.80 4.02
. izl 37.8 3.70 3.95
EEKE
BWE 62.2 3.79 4.05
<12 28.2 3.47 3.88
12~20 30.7 3.81 4.05
REFBN 20-30 21.1 3.80 4.07
AT
30~40 119 3.96 4.07
> 40 8.1 413 4.08
JEA I 55 43.4 3.70 3.99
ok N
Atth 5 56.6 3.80 4.03
MHEAT 42 3.80 4.15
=L 17.5 3.70 3.92
3531 XL 23.6 3.79 4.03
RFEAR 47.6 3.79 4.03
mERIME 7.1 3.59 3.97
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Tab.2 The statistical characteristics of different commuting modes
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Fig.1 Standard path diagram of the path analysis model
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Tab.3 The hypotheses involved in the path analysis model
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Fig.2 Initial path analysis model construction
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Tab.4 The goodness-of-fit of the initial path analysis model

FEHR CMIN/DF | GFI AGFI PGFI NFI RFI IFI CFI RMSEA
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Tab.6 The goodness-of-fit of the modified path analysis model

E1=ToN CMIN/DF GFI AGFI PGFI

HEE 2.738 0.955 0.915 0.509
WHEESSE  <5.000 >0.800 >0.800

>0.500

NFI RFI IFI CFI RMSEA
0.935 0.894 0.958 0.957 0.060
>0.800 >0.800 >0.800 >0.800 <0.080
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Tab.7 The results of estimates of regression coefficients of the adjusted path

analysis model
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Tab.8 The total effects of travel mode choice on commuting satisfaction

and subjective well-being
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