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Abstract; To systematically research the impacts of psychological latent factors and exogenous factors on
transition from driving to bicycling in short-distance travel, a multiple indicators and multiple cause model
of transition intention was established in this paper. Latent factors based on theory of planned behavior
were expanded and the interaction relationships among latent factors such as external barrier, individual
barrier, bicycling preference, bicycling attitude and subjective norm and transition intention were
analyzed. The causal relationships between latent factors and exogenous factors such as socio-
demography, travel characteristic, objective environment and car restriction measure were also analyzed.
Results show that bicycling transition intention can be adequately explained by external barrier,
individual barrier, bicycling preference, bicycling attitude and subjective norm. External barrier,

individual barrier, bicycling preference and subjective norm directly affect transition intention, and
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external barrier, subjective norm and bicycling attitude indirectly affect it. Moreover, exogenous factors

have no direct effect on transition intention, but have indirect effect on transition intention by latent

factors. Last but not least, external barrier and bicycling attitude are the complete intermediate variable

between objective environment and transition intention, and bicycling attitude and bicycling preference

are the complete intermediate variable between car restriction measure and transition intention. It

indicates that the improvement of perceived environment by using intervening measures is very important.

Meanwhile , the improvement of bicycling attitude and preference by implementing car restriction measure

is a crucial mean to promoting the transition to bicycling.

Key words: traffic engineering; bicycling travel; multiple indicators and multiple causes ( MIMIC)

model ; psychological latent factor; theory of planned behavior
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Table 3 Inspection result of reliability and validity
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Fig.3  Path relationship of latent factors
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Table 5 Calibration results of integrated structural model
A AR AT A WA 7w NXE SRR FAHLE
0.168% 0. 086"
51
(4.051) (1.991)
0.214”
A
P INSEL (5.109)
-0.096"
A
(-1.982)
-0.104" 0.078"
2
(-2.541) (1.960)
-0.106%
SN 1 25
AT AFIE o e T )
. 0.181% -0.103% -0.130% 0.121%
H AT ZE R
(1.964) ( -2.514) ( =3.000) (2.834)
o . 0.139? -0.104"
B AT 4 P 4%
(3.727) (-1.961)
o 0.122% -0.201%
HAMIAET AT AT HER
(3.281) ( —4.865)
0.074%
A T B T ik
(1.963)
0.098"
INR R B
(2.301)
SR 0.118%
WAL 5 78
N BRI (2:782)
N 0.136%
P4
(3.048)
‘ 0. 066"
i
(1.966)

#.D P<0.05;@ P<0.01.

5 #ig

1) MR8 BT 4 AT 03X R AT Ry BS AT
PR B RS AT R P AR S AR B AG-S  BEA,
FIATAT IS, 455 ST A | EUALVE REAS 2l Al
AR R N/ N AT R A AT AT RS
AR A B TR AT H R R OE . b
TEAEAS I Z [B] R O 2R RE RS A B, 5% 7% 717 52 B A1
BEAG A~ NFReht | 32 WA 15 B A i 4 ) B4
DA B AR B 5 | =5 UL R T 0 s 47 25 2 14 ] 4 52
HMARFRRT | UM 15 B A i 2V P T A 2 1 114
5L A S

2) oA AR 5 AR AR 2 T YOG R RERS
B, A AR R R T 1 AN A LA T LA
A P A A B A DRy v A B RS o 7 A LR

Wi AN R A A 2 o 5 Wi ) 98 7 7 AN T 2 LA 5
XFHAT AR S A e AT R R, /N PR
e B A7 A B 3 IR RS0, ok e i AR
A NBERGHE R, A A /N BB 7 i 4
K.

3) ShuERRRAT HHAT AR IR S AR B
) (g A e, DRI, A e 2 LB AR Sy kAl 2
AN 388 5 R Tt B T AT PR B R
KA. BIPREE /NRE BRI Tt X B 17 A5 3 R
A TR N U W HE R /NS4S AT ) F AT 4
T IR T B0 FUAT ZE s It 5 /NP FR A
Jit, SHEMTAE A $5 It (0t 0 05 A 4 ) 9 SR M R O
CEAEAE SE ).

4) AW RIT A BIRHER FSIA T HZ
e AAT AT RO BN R 74 S RESE R w] LA



1008

b =

T Wk ko

E I 1 2019 4F

% B S HEE ARSI ES SR TR, Bt
1T S VS A R/ N4 AT 1 A AT A AT R R

[f].

SENWK:

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

AR, XIBH, FhAeLe | 4. 2016 b5 ASE & R AR
et [R]. dbat. Jeatsgim & RpFFE b, 2016.

WEN H M, LIU Y, DU H B, et al. 2016 Beijing transport
annual report [ R]. Beijing: Beijing Transport Institute,
2016.

TRAIN K. A validation test of a disaggregate mode choice
model [ J]. Transportation Research, 1978, 12(3) . 167-
174.

REG, EERT, B8 AT M A MBSO I it e
[J]. BEEREHTELAL, 2013, 28(1) : 50-55.

ZHU W, PANG Y Q, WANG D. Progress of research on
bicycle travel behavior and decisions [J]. Urban Planning
International , 2013, 28(1) : 50-55.

S, A, ARSF. FIRO MR R AT i
FEAT BRI ] ], P IE A B2 AR, 2014, 27 (11) ; 84-
92.

JING P, JUAN Z C,

ZHA Q F. Incorporating

psychological latent variables into travel mode choice model
[J]. China Journal of Highway and Transport, 2014, 27
(11) . 84-92.

MUNOZ B, MONZON A, LOPEZ E. Transition to a
cyclable city; latent variables affecting bicycle commuting
[J]. Transportation Research Part A, 2016, 84 4-17.
AJZEN 1. The theory of planned behaviour: reactions and
reflections [ J |. Psychology and Health, 2011, 26 (9):
1113-1127.

PETRITSCH T A, LANDIS B W, HUANG H F, et al.
Sidepath safety model: bicycle sidepath design factors
affecting crash rates[ J]. Transportation Research Record,
2006, 1982(1): 194-201.

ok, B, B4, & RTIATSREN AT 4E )
WA 7 [T]. KRl (HRBHF R
2012, 42(4) : 784-789.

LI Z B, YANG C, WANG W, et al. Bicycle commuting
market segmentation analysis using attitudinal factors [ J].
Journal of Southeast University ( Natural Science Edition) ,
2012, 42(4) . 784-789.

DILL J, VOROS K. Factors affecting bicycling demand:
initial survey findings from the portland region [ J].
Transportation Research Record, 2007, 2031 (2031): 9-
17.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

IMVETE, B, T4 O AR A S BRI B A AR T e 2
PERIRI[ ] ], MURIEE Tolk K224, 2012, 44(12)
140-144.

SUN X L, LU J. Public acceptability model of congestion
pricing based on structural equation model [ J]. Journal
of Harbin University, 2012, 44(12) ; 140-144.

TRAPP G S, GILESCORTI B, CHRISTIAN H E, et al.
On your bike! a cross-sectional study of the individual,
social and environmental correlates of cycling to school
(1.
Physical Activity, 2011, 8(1) . 123-133.

YAN X, HANDY S L, MOKHTARIAN P L. Factors

associated with proportions and miles of bicycling for

International Journal of Behavioral Nutrition and

transportation and recreation in six small US cities [ J].
Transportation Research Part D, 2010, 15(2) . 73-81.
NKURUNZIZA A, ZUIDGEEST M, BRUSSEL M, et al.
Examining the potential for modal change: motivators and
barriers for bicycle bommuting in Dar-es-Salaam [ J].
Transport Policy, 2012, 24 (9) . 249-259.

WILLIS D P, MANAUGH K, GENEIDY A. Cycling
under influence: summarizing the influence of
perceptions, attitudes, habits and social environments on
cycling for transportation [ J]. International Journal of
Sustainable Transportation, 2015, 9(8) ; 565-579.
FERNANDEZ-HEREDIA A, JARA-DIAZ S, MONZON
A.  Modelling
perceptions [ J]. Transportation, 2016, 43 1-23.
AJZEN 1.
questionnaire [ J ].
2006 (7): 861-871.
T, B/ g2 [ AT A8 R 55 i BT A R
k(1] R RZZEMR(ARBEM) , 2016, 44
(10) ; 1573-1578.

FANG L X, CHEN X H, YE J H. Model of classification

bicycle use intention: the role of
Constructing a theory of planned behavior

Unpublished Manuscript Retrieved,

crieria about quality of service for bicycle lanes [ J].
Journal of Tongji University( Natural Science) , 2016, 44
(10) ; 1573-1578.
MA L, DILL J, MOHR C. The objective versus the
perceived enviroment; what matters for bicycle? [ J].
Transportation, 2014, 41 1135-1152.
THIGPEN C G, DRILLER B K, HANDY S L. Using a
stages of change approach to explore opportunities for
[T].
Research Part D, 2015, 39, 44-55.
(EmHE EF)

increasing bicycle commuting Transportation



