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Abstract

The built environment is a significant factor influencing travel behavior. To explore whether trav-
elers’ perceptions of the built environment affect their travel behavior, this study utilizes survey
data on commuting behavior among Shanghai residents. The data captures residents’ subjective
perceptions of the built environment at both their residential and workplace locations. Twelve la-
tent variables were established, including travel safety, accessibility of surrounding facilities, pub-
lic transport accessibility, travel conditions, travel aesthetics, and parking convenience at both res-
idential and workplace locations. The study employs the Multinomial Logit Model (MNL) and the
Hybrid Choice Model (HCM) with latent variables to estimate the impact of individuals’ socio-eco-
nomic attributes and subjective perceptions of the built environment on travel mode choice. The
results indicate that: 1) The HCM model has a higher goodness-of-fit coefficient compared to the
MNL model, with an improvement rate of 10%, suggesting that the HCM model provides better pre-
dictive accuracy for empirical data; 2) Perceived travel aesthetics around the residential area posi-
tively influences walking, while perceived travel safety around the workplace positively influences
cycling. Additionally, subjective perceptions of travel conditions and parking convenience at the
workplace significantly impact travel mode choice; 3) For commuters, subjective perceptions of the
built environment at the workplace have a more pronounced effect on travel mode choice than
those at the residential location. Therefore, to promote the use of public transport and green,
healthy travel modes, it is essential to enhance travelers’ positive perceptions of the built environ-
ment and guide their travel mode choice behavior through targeted interventions.
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Table 1. Variable definition and encoding
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HATERGL. AT SRS AE R (B . RIS AN M =48 b R H Likert LR ME: 1. 20 34 4,
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Table 2. Latent variable coding for residence and workplace
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Table 3. Investigation of the commuters’ basic information
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5]
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18 Z LR 5 0.6
18~30 % 268 29.8
31~40 ¥ 468 52.1
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51~60 % 31 34
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50 Jijobh b 32 3.6
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Figure 1. Commuters’ family situation information chart
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Figure 2. Line chart of the number of travel mode selections
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Figure 3. Mixed choice model
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Table 4. Reliability and validity test
4. EHERL

AR Cronbach’s a KMO 18 CR AVE
n 0.772 0.662 0.749 0.443
72 0.912 0.748 0.914 0.779
73 0.911 0.738 0.912 0.776
174 0.780 0.760 0.803 0.517
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75 0.881 0.500 0.887 0.799
76 0.777 0.684 0.785 0.556
71 0.833 0.747 0.842 0.574
y2 0.931 0.642 0.940 0.841
73 0.946 0.723 0.949 0.862
V4 0.902 0.786 0.912 0.727
V5 0.896 0.500 0.895 0.811
6 0.801 0.669 0.805 0.593

4.2. BEISHIRES

ARSHPEA G AR Z T logit B, RAGTHN NG LR AT 7 AL FE 520 [ At
BT IRG PG TR, WUV E A NG A2 i VA BR S R R A s Hh AT 7 SR
X MERSHOATARE . AR SHE T AR SR, X8 P EKT 01 WARELE, &K
Je ok AT 7 A R P A R O R AR R AT SR 5 . AR A AT Ak AR A S i ]
IEVE AL TARRT B T7 i . PR IR AT NS IR, 45 R an+k 5 Mk 6 s

Table 5. Parameter calibration results of multinomial logit model
5 TRBLEMNZI logit BB HIRELE R

Bl AT HAT 4 AFAEE
Srmale 0.311 -0.697" -0.862""
Sage 0.567" 0.442" —0.712

Sedu -1.033" -0.592" 0.423"

Ssalary —0.203 -0.856"" -0.199™
Scen -0.757" -0.718™ —0.323

Smary -0.815"" -0.422" -0.212"

Sticense -2.503"* -1.778" -1.905™"
Sears -1.082™ -1.028™" —1.456™"

B b R4 R? 0.1835

FE: "p<0.1, “p<0.05, “p<0.01l.

Table 6 Parameter calibration results of the HCM model
F 6. BAEEFEANSHIRELER

B AT HAT % NIAGE
Smale 0.327 -0.695" -0.901™"
Sage 0.611" 0.466™ —0.736
Sedu -1.099™ -0.594" 0.409"

Ssalary -0.248 -0.853™" -0.193™
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Scen -0.861" -0.852"" —0.323
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Sticense —2.676™ -1.806™ -1.932""
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7 0.342 0.640"™ 0.113
74 -1.024" 0.166 0.378
¥6 —0.634 —0.347" -0.116

B b & %4 R2 0.2007

#: p<0.1, “p<0.05 "p<0.01,
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R, A@Em BT RIEE S, (HEPT. BATEBAT R RN E AT R A
T EA SRR, XEUPATRMAR S P AT B E S, SRR BT ERAT; CEAE
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