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Behavior Characteristics Analysis of Travel Mode Shift: A Case Study of Beijing

TU Qiang', LIU Siyang’

(1. Beijing Municipal Institute of City Planning & Design, Beijing 100045, China; 2. School of Traffic &
Transportation Engineering, Changsha University of Science & Technology, Changsha Hunan 410114, Chi-
na)

Abstract: Empirical analyses of behavior characteristics under the combined controllable variables scenari-
os of planning and policy are relatively rare in existing studies on travel mode shift. Taking Bei-jing as an
example, a Stated Preference (SP) survey was conducted on 3,351 travelers, identify-ing four groups with
different travel mode shift intentions. This paper starts with an assessment of the impact of two variables—
travel time ratio and parking fees—on different groups. Subse-quently, the changes in travel mode shift
rates under different combination scenarios are com-pared to reflect the impact of improving public transit
efficiency and increasing the cost of pas-senger car use on the intention to shift travel modes for different
groups. The results show that reducing the travel time ratio is effective in increasing passenger dependence
on public transit and reducing passenger loss, but it is still difficult to attract travelers highly dependent on
private cars. Increasing parking fees significantly guide the swing group to shift modes from private cars to
public transit. The travel mode shift rates resulting from both variables are influenced by the existing base-
line values and their interactive relationship needs to be considered in a holistic way when formulating poli-
cies. Finally, the paper recommends developing region-, group-, and pur-pose- specific strategies to en-
hance the attractiveness of public transit based on travel survey data. This approach aims to explore re-
fined, implementable, and comprehensive paths for public transit development and transportation manage-
ment.

Keywords: public transit; passenger cars; Stated-Preference (SP) surveys; travel mode shift; travel time ra-

tio; parking costs; Beijing
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Fig.1 Analysis of respondents’ socioeconomic characteristics

T — — PRGN T INEE

fS e b= S



Atk
i

1 B3R SPEE

1.1 @it

ATECEREAGEETHHTAR
HBEER, REFRHSFRSPEE. &
TR EHTHELLAEEEABRKEEN
BRUTAREZRTARE. Hb, HiTH
BLLIEEEH A S Bt XA T AR
5/INRERTREINLLE, TRFRIEAH
RBENTFNAEAHRTIETEANES
51, —HRBEFEEETHELLLRS AHZE
WSl 5; BEHBATEEH R YRR
BFFNEEE, —RBTRSEEEBIG
INEERFER, RAEEASESNRRZE
BT ELL R “hh” FIESEE
FAN N7 KRBRSISNREGARTE
FRER, AEREARMHITE L ER
MEEFEFZAER, PHRZAENETARE
BREMZEK]).

1.2 e

EEAt R AR X S5 E &BThee i
X. #HiEFs. IO (B E &P
XN, FEFHEEDSRAXNE
. s, FEEABLNHTEFESPIA
T, Bxel. ZFERE. ZIAKTEH
H17#, AENEH2022F9—10 8, @
WHRE)E3 35147

1) HE&5FEMH,

BRHATB MRS T, BHHER
EEBIA H 57%, MBEARLLBIZ A 43%, &
AFE2020 FILmH AOMRIELH; Zih
EP18~405E%, 18~25%. 26~30 5 UK

2 mMHITENNRITARS

Tab.2 Distribution of travel modes for two different travel purposes %

c
b =3 o HTEN
= B
g 3 B Eh/E WYHAR
-2 ik 30.81 26.33
0=
=g INAZE 2036 23.85
— o
s BT 16.60 16.96
= =
= NIEEREE 13.34 9.76
T2 -
22 +I7 11.88 15.52
53 ‘
%8 BB (M AE) 3.04 6.09
N
85 P 0.93

Hth 3.04 1.49

31~40 Z AL BIFIZI A 25% (T E 1a)o

REREBRI N ABNEEWH T
REFNEERNE, FHEPEEREAY
55%, BETHEEBHEHANIS%); ZIHEDN
BBNEEKFEX 8 & ELEXT %, 6 000
Tt B I EZIAEA G 66%(WE 1b), ik
EREFRBHRILZENLLHIN 13%, FiTah
TMEZARILLBIZY38%,

2) WITERRHE,

BE B TR 10 km LN EZT,
FILBIBIL 76%; MPIKRETEED 5
FEM/NERE, B)2~<5km#5~<10 km, 4
ALY 33%F31%,. 18818 = /K N
HITHHERRI=MNE T AR AR, IR
. BTE, B9 H1430.81%, 20.36%,
16.60% %1 26.33%, 23.85%, 16.96%, M 3T
BEMKRE, WEHETEHHNERAK; B
HEFETFEALAHREENHNS TS
7, MYARRNER

2 TENEREEEHKIR I

2.1 AKEBBRERE

AR TRELSEEHZRAEE
5T, omEEREELTEMEYARR LS
FERRSEAAKZE. MEFERAAHK
B, HEERNEE. BEFERNRE4X
EREREE G, 4XFHEEXNT .

1) BEFERARTBNEE. B4 T
MNIEEHBRE X JT-h' FIE T EL Y £
BT, EF “REEALNERZE HNEE,
REE HTREILL Y B98N, RFEAAH
BB G ELIE NV TR,

2) MEFEAARKBHNEL. AAT
MIEEZAE X T-h" &84T, {KFX—
FRER MR FERFFER/IEEETT, WA
HEBTHRERALLZIBETHEHME, K
EH TR EIELASE N, BEEAAKTEN
BHA G ELIER EV TR,

3) MEFEANAENREE. AAEN
EEHBRE X T-h'&HT, 5FX—4
BN MEERFERNRERTT, MAAHE
BFMmER/INRENEER, fE TR
ELB9IgIN, MEaEA/INRE A S LR
EN EF.

4) BEFFER/NRENRGE. EHEN
EEZEBE X T BT atE Y &4
™, &F “BEFERNAE" BE. BE



B TR B L AYIE AN, B A NRERBHE
ol VAl b

2.2 HfThfa b8 R R R AR
PUEZEZEFAARAE 10 T-h' &4 T RRE)/
BFEHTAGIKE?2), HHETEEEA1.0
Zrf, BEEARTBHTERNEESL
66.04%; HHTTREILLIBKE 2.0, B
FAHZTBHEATREBNEAE S 50.34%, L
HiTRfEIEE B 1O TR I1STME D 2.
XRAFAREZTBHITERG, HTHE
EYHHTAREENEERNER,
BYARRETABESERERE S
WEEHAMETHELNEAESSE
EEE TR, EEEHBRE10TT-h!
5T, YHTRELEA LOEH, B
HZBHORBORAE G 62.19%; HH17h
Bt A 2.0, BEEALZTBHITEEREN
BER 5 48.02%, HHELHFTRTEIEL 29 1.0 56T
THBI1417TNED =, BEEEHARR ST
%, BE/BFHTERBERAHLIZBEM
EfEAA T BNEHELLHIENES,
BIE T4 K AREREREE S
fETTHN, HW TR E L 4EFF7E 1.5 5 & A

B R AN REE e A A B AR

100 100
80 1 80
= 60 = 60
= =
= 40 R 40
20 20
O .
LOfE  12/%F  1.5f%  18f%F  2.0f%
H 7RI {E EE

afBFE#HMA107T b

100
80

60

Eb151/%

40

20

0
1.0f%

1215

1.5¢%
H TR Bl EE

dfEEFEA 16T h!

O .
1.015

T. BEEHBEHIST-h'H, BEFFERIK
FHEEAST TR B L I T L BB E R R,
BEAEETR AR 11.67%~13.13%,
YRR TR A A 15.19%~17.13%, 94
BEZHEN 3, EsR/; HHTHE
LEEEKZE20M. FEEA N I8T-h' B,
BB SN TR REEANAENEE S
EEE EFE 16.47%, TEYAKE 175 B
BERBNAEFNBASEILREHAZE
19.34%, o0, WFmERBINEERTH
BAmE, NEBETRSAHTBAIH TR
HBUERMILBMETHRERS; SAHATES
INRE TR ZERE T K (H TRt 81T
LS5, SEnsERBIVRELTRE
HEE, BIRATASAHRBEERE, X
BAREBAMENAE, BENSEEME
BAHZRE, YAHEZBETHRLRNS
WERE R/ INRER T, ARTRELREE
FABERNEZGT, WHARREITHRE
FRNIENFEE LA T BS/EEHT.

YU TR E LN T 1.8 150, FEEHTT
B E] L B9 PR, AHRBS/IVREMHITH
REPMBN, BRHEAANAZBHEESLL
ST L MK, HHTRELA

100
80

60

EbB1/%

40

20

O .
1.015

121% 121%

1.51%
AT E L
biEE#EMA 12T b

1815  2.0f%

100
80

60

Eb151/%

40

20

0
2.0 1.01%

1215

1.5€%
HiTh Bl EE
e BE#HMA 18T 0

1.81%

E2 @E/BFHITAREBERA SR EE AR ITRE AT

Fig.2 Preference of different groups in commuting/school travel with changes in parking fees and trav-el time ratio

1.51%
H47ASalEE

2.0

e ERNAERNEE R RENEHE

1.81%

cfEE#HM 14T h

2.01%

T — — PRGN T INEE

fS e b= S

=



AR ok |11 RDITTOl 1T ekt

£202 J8qWaAON 9'ON |Z'|0A BUIYD Jo Hodsuel] ueqin

At
R

T 18 fFh, BEHERAALRBHEESLLL
BTRE, TBRERATXMBAZIHERE N
AE, BOARNNERAR. B, A#X
B TR MR T THER SRR AR E R
FHEER, AYTREARTBERE
(— B RAHZIRE SR ER B TE) R A L.

23 EERANEBREHENZ W
I ATRSEIEE A 1.0 RE&EF TR B8
FHTABNE?2), HEFEHBH10TT-h
B, BEEAAXBHEATERENEGKS
66.04%; Y{EFHBEKZE 18T -h'A, B
FALTBHITERMNEA L 86.87%, #HLL
BEEHBAA10T - IR E20.83 N EH 2o
XA LR BIEERETEBETHERA
MIREmEBREFERA#TE, BHEFRS
HETENFARTBHNRBFES KIRERS.
SMHHAARRE TS, EHfTREL
HIOFEHET, YEFEHAHI0T L'
B, BEAAXBHATEENEGKS
62.19%; HEFHAEKZE 18T -h'Af, B
BAHZBHEITREENEE G 83.62%, 1L
BEHBEII0T W IRE 2143 NE D =
BEEHBANEKS T AT BREERE
MHETAREEREFZ MR A, SPEEF
BENEEHBAESLERY18T ', 2R
ESTIiEmARSHMXNEFRERE,
BRESHARR. FEEEESEEREN
TN BRAZER, Bit, XXFAEE
WERAIE RIS R TR RNEFIADBE KR,

- -BEBEF - - TAARIA

C)%iﬁ%uﬁbﬁﬁ%inﬁM“

O’r%iﬁﬁﬁ 147C-h" RS ZE 16 T+h"

BT TREBEY%
1

T T T T T
LOf&% 1.2 % 155 1.8 % 2015
TS E e
3 FRIGITHIELE RH MRS R MIFERAN LT EB %
Fig.3 Travel mode shift rate curve with increased unit parking fees under

different travel time ratio conditions

3 AFRRTHHITLTAEBREN
IHE

FUHARAGERTHNETANES
R, pEEAMZR TREERAAS TR ELL
s BAEERAT T ERRAETTT
REBE, HHEEXANBRRHEMS
M

3.1 REENEEHANBTARESE

W& TR ELE MG K, REEMNEE
BHREENHTARNEBRZUAEKET
BREEE(WE3), HHEfTREL A 1.5
R, BE/EZE. WWARRNETHNER
RIGKLFEE, H, HEFTRELEHR 1S
fZht, BEY/BFEHTEEFEEZABI0T N
REZLRIT-WNHETAREREEXR, &
H35%; MYAKREGTEESEEEHAH 14
T-h'EEEI6T M HETARERERR
K, 952.5%,

HIE EiR T AR S TR (El
EEKETHRNEFNERFTEET. Hd
TREEE BN E/NTF LS R, TURA
RBETHERES, ZRALETBINBAES
AEEREFERAAHZE, MAEALAHRR
BHHTEEMBEE/INAERITHESFEMN.
REMEFTEMRESLE, BEFTEFM
REGEMRE, EAXRENERARES
FEHARNCUSCHA R THIER,
FEFTARBEMRSEFHZBKECKT 18
Jt-h'); FHEITRELEE KRB KT 1.56)
B, DURA B TRRSE, BfEaA
MAZWETARNEFNXBRE, RIEE
—ERERNRSEERAH, WRES/NRE
HITEARRZBER; SHTRELEELS
EEAR, WRAHTBHITHRLFTE
ZEER, A HTBREEREHERE, ¥
BRPEEEHAFASHMINEEE fTEA
RiB#E%, LSRR, REEEEH
ArFEEfHTAREBRS BT EIEL AR
REAEEX, WRHTHELSEmE T
ERALAZBEEREN L LEEE, #il
FmEEEERANERSISHR.

32 BRBAHTREILLAHTIRE
 2iS
fEEFEEHRANRS (BT 18T b)),

PEARER AL 4T 8] L = A A T T RS K



ENBEDTHEHRNESY, HEEHERA
107T-h'ff, ERHTHETARNERER
. 10" EEHAELS TR
REFGETHEEHRAKE, YEEEH
L ER EH— P HRIEFR, HTEXT/N
REMAEFSENKRBM, FEIMAES
KENEEHAOEREFER/ NIEHRTT,
BRFXBMBHETERNKERS, W—
PR E NS 2 RIS K I A 8U%,

U EDIrERFE, BREAEFTR(E
L EE T ARERESIREFEHZ BN
BERAERX, UWREEHRASTWMETEN
FINRERRBUE LR L7 E, e
MALZBHTHENEFNERBIR. S
EEHEAN10T-h'E, BFHITREIEER 1.2
FEZ 10BN BHBEETARNER
KK, NA22%; YEEHAN16T 0!
B, BT E b 2.0 2P E 1.8 fEX R Y
BWHARRETANEBREREKR, A4
20%, XFRIAHTHEEZMB L/ BELTT
FREFRNEEZERZR, MBEYWAKRRHTH
e B B B HfTRE B, B AHRT
BHTHERNEXS X T ARIEFENF
EPOEZEEN

ety

BEFRBTARNESSPIEE, AX
IR 4 KFEBRBRE, SITHITRELL
TEEFRAXNARRENT W, H—D04
BT E S EEF AT AFE TS
AAREBER, RREHNIERAHTE
HITEBNEREER. TESMMERANT:

1) AERBERITE, HHTHE/N
T 1850, FERS TR B LA By THE AN
FEAARTBOBEALLL; SHTREL
INT LS RS, BFEFERNRENEE AL
BEARAGEHAL, BHHTHNELERT 156
B, R R/NRE AR G 2T RE
Kild%,; AHTBEERENTEELRAE
ESERMRA; EHTNELEMEERA
HEBIFMET, TEY/AKRR ST EEE A
INRERVEHA HEE R T BE/ B H 1T,

2) AHGTARNERBRTE, HITHIE
ttE AN REAEN TAGERT
A—REMFENETIREBENR mi

&, HITHELNREEESE IR
BERRENSLCEHEE, FEHRANIUK

EAEESZWETEN NIENRBENZ
THERE., BEHTRELAERELOMG
BE201), RERUEEER~HNETT
AREBRARKETR, EHITHELA
L5 ERARIEE; MEFEZANRESAR
B3 18T -h"), FEARSEAL M FTRI(E L= & AN
HTAREBREEM BN TITEH

ZEERDER, BREUTRBER
K. RESBUREIL.

1) ZEXERRETHELENRESE
EHRRAKERFBOHLSEFTRN, HERE
X IUR S TR B b S 2 KR E A
B5, MERSA AR F A HE R
HITHEBNTTREZE. EYTUBEENS
=T, FELGSHTRESHEEET EXS
K, URNIRNIAEFHNEELETHR
BHRR. MR AR, NEEE&ETEN
R ITTHIE ZEFUMN A LB SI RFEL
LR, FEFEEXEAHEZBR
SIKFRILE iR, BRI IETRURTHE
EHEA. MUEFERESETFRATHZES
*&E%%o

) ROFERABBHENLETARNERS
%E%ﬁ,ﬂmiﬁﬁmﬁﬁﬁfﬁ%ﬂv
K&, WTRRBERMAXZBRBFERS
FAHEZBRGSKFERIEABX, RIAETT
MELEAKRT 1560 B, ERRIRL
HXBEREANRKNEM L, BISHEN
BUNLAXERFENESHERSE. L

-0 -BYEF - - WYARR

(%)
(=]
1

[oe]
W
1

O HATRS(EI R 1.2 /3R = 1. 01*‘

20
EﬁE‘J‘IEﬂttEIZOﬁ:‘ 5% 1.84%

o\o 15 e

B

% 10

=

=

2 54

[

33 0 7 %

-10

=15 T T T T
10 12 14 16
FEHR/(T-)

B4 TEHFZERAFZE TR RAIBITRE L MEITH R B R

Fig.4 Travel mode shift rate curve with decreased unit travel time ratio

under different parking fee conditions

18

T — — PRGN T INEE

fS e b= S



i

[ e =

£20Z 18qWaAON 9'ON |Z'[0A BUIYD 0 Lodsuel| uegin

AR ok |11 HRDI1Ol

NICRBELMERBZE SRS N HZBR
SR, PNSRIE L R XA 3£ 3258 A9 KR
B, WEHEERHEMNRERTRAHE
% ITHRERMNNIERBERSH
WX, AEEEREETHRERS. REQ
HREXBF R, MNEBRACNLTS
KIFEIESIT, ERRMREHERAZ. &
SPE. MR ARFEFERENAHRT
BAR, TEYRESHEAREESRERE
MAHZBHTRNNENKE, KASEAL
AHZTBRBOEMNEHRS, FNENRE
SINAEERAAR, WERNAES|ISINARE
EEETBITNER, REEBENETR
BIREERR.

3) ErXAREIM T B A9 A R G E RS
RIS F5KEG, WNTBEHT, MMETR
BRI A AR B E% EA0E; X
TEBHLT, NERRARKZBAETE
M. EEN. REMFTENRSKE, I
5h, TBIAFIEDNER. ERANEERHE
RERDINAERNER. i, #—FRS
IR, FEERNRNEFERETE, B
M#FERALRBRSERETEMHKE,
HEREEEFRFENBFARSENE
FHE I,

~I

EEBN

References:

(1] ERAcHE, FAEMS, SRR, 2. ASZSERHE

AR 5 xR AT AT R[], Wi
HoAR, 2022, 41(2): 69-72.
QIAN Y N, SHEN H P, WU J X, et al. Influ-
ence of real-time public transport information
service on passenger travel behavior and inten-
tion[J]. Logistics technology, 2022, 41(2): 69—
72.

[2] ®EH, TIrmg, fhvhE, 5. 3ET Nested
Logit 157 Ft) 3 Ti7 41018 52 38 25 it 3 R 1 72 ).
FRERHE S, 2017, 12(7): 749-753.
CAO J Q, WANG L X, SUN X H, et al. Study
of passenger flow shift of urban rail transit
based on nested logit model[J]. China science-
paper, 2017, 12(7): 749-753.

B1 7KL, #HER, BRI, & BRI NA
i AT AT 7 AR B[], 23 B AL TR}
e, 2018, 35(6): 105-111.

ZHANG F, HAN Z L, CHEN Y Y, et al. A
model of highway travelers’ travel mode shift

under rainy weather[J]. Journal of highway

and transportation research and development,
2018, 35(6): 105-111.

(4] 078, WEF, L&, F BEBTER
Jii ﬁE’J%ﬁi.bﬁﬂﬁillﬁ?&@%ﬁ%%ﬁ?ﬂl 15
RU[I). YR T HUE A HE A, 2018, 21(9):
75-79.
WANG L X, CAO J Q, ZUO Z, et al. Predic-
tive model of passenger flow shift on newly
built urban rail transit regarding traveler’ s het-
erogeneity[J]. Urban mass transit, 2018, 21
(9): 75-79.

[5] REFHE, EF0, W, & ZEEEDE

m/J\hEXTtljﬁﬁiﬁ%%ﬁﬁ%ﬂl’][ﬂ. Ei

GF R AR (A R RS R, 2020, 48(1):
60-67.
WU J R, WANG Y Q, LIN ZY, et al. Impact
of time-sharing automobile on modal shift be-
havior in urban complex[J]. Journal of Tongji
University (natural science), 2020, 48(1): 60—
67.

[6] &, iR . 5 T84 & RF (1438 B & 0 30

AN AT 75 KRV A SRS AT AW T D). Y
S R AR (A AR ), 2020, 51(2):
211-218.
HAN H, XIE T. Research on the transfer be-
havior of car travel mode to public transport
during commuting peak period based on latent
variable RF[J] Journal of Inner Mongolia Uni-
versity (natural science edition), 2020, 51(2):
211-218.

(7] FF 5k, 1037, SR, 5. RSB

FRIANRZE 8] FAT 25 AT 2 B B R B el A2 (0],
K KZ M (H AT FR), 2018, 48(2):
373-380.
SHU S N, BIAN Y, RONG J, et al. Staged ap-
proach from driving to bicycling based on
transtheoretical model[J]. Journal of Southeast
University (natural science edition), 2018, 48
(2): 373-380.

(8] FE4E, WheR, S, & JLERER
Wi /N B AT O SRS MBI T (0], A
TEASTESELR, 2019, 193): 188-
194.

JY J, XIE X L, MA X W, et al. Exploring
psychology factors influencing the transfer
willingness from car to dockless bike-sharing
[J]. Journal of transportation systems engineer-
ing and information technology, 2019, 19(3):
188-194.

(M#ZE 15T



