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Public acceptability model of congestion pricing based on structural
equation model

SUN Xiang-long, LU Jian

(Key Laboratory of Transportation Planning and Management of Jiangsu Province, Southeast University, 210096 Nanjing, China)

Abstract: To explain the reasons of influencing public acceptability of congestion pricing from psychological
point of view, and reveal the influence law of psychological factors on acceptability, the structural equation
model of public acceptability is built with psychological factors social norm, problem perception, personal
norm, perceived behavioral control, behavioral intention, perceived effectiveness, equity and freedom. A
scale is developed to measure these psychological factors. Single congestion pricing policy and combined meas-
ure of congestion pricing to improve transit are investigated by the scale. The default structural model is fitted
and estimated by 897 samples of car user. The results show that the explanatory factors for acceptability are not
significantly different between two measures, perceived fairness, freedom, personal norm and perceived
behavioral control have direct impact on acceptability. The perceived fairness and freedom are the key factors
to affect the public acceptability. The model results may provide a basis for managers to increase the accepta-
bility of congestion pricing policy.

Key words: congestion pricing; public acceptability; structural equation model; key influence factors

TREFFFOR BN A T S ) BRSO St 1 — A~ RS . X — AN
A 5 %, (HAEBLSE, IE I B IR AR RERSEACR , R ML VA H 4 R
FBR T RECFAIE IS, 2 A AN I SCHs e RO A SRIA SIS it A AR e sk 2% 1 5523t
ATRE 2T 1R AN AR AN T AL 2 1) £ v By, B

Yo B9 : 2012 - 06 — 06, L TS AT S FE T A 2 1 B 7E LS ()t A
EHTE - 85 55 AT & R (2011AA110302) e ’L*fjm‘“  ATHE S PRI SLIR O ity

VL3R A PR RO (oxa_0167). (RN 1p-2 i oy DRSPS § P R £ € = A )
AT G0 I (1984—) 30 10 L0152 SEARSRI Y. BT TG HE S

R #(1972—) 5, #fz, A A 0. . .
BREE: B 4E. lujian 19720 seu, edu, on. B T HEHEAS B A R GRS, 28 AR R0 L A



124

INETE, 45 ZET A T7 R AP BT 0 20 AR AT 3 52 A 1Y - 141 -

ERUE D Qi i N U ] W NS LS [ S /A Sl |
Fe3Z PERFE I 3 5 A58 2 e TE A0 B R R N ]
Pz .
| SRR

ZE K J7 F2 # Y ( Structural equation model ,
SEM) J2TEGE 13 Mr B8R BER E I JRIE LAY , & —
G ERVAR i Wil S S B S N R e D e
VeI EIN Yy e NS S ¢ TN i ]
2%, W WA AT BRI AR G B A (4 1 R BRI 4 A
A B G R. HAT AT BS540 7 B A H R A
WIS, — g B T I R R AL T 1 B J7 22 4544 7y
M5, BR M A Y ( Hard modeling ) , A LISREL
(Linear structural relationship ) 75 0 5 —
o ) i T i e /> - 3Fe 125 18 7 22 20 M O R L R
AR AR Y (Soft modeling ) , A PLS ( Partial least
square) J5 i K.
L1 #&HEEE

FEA I CFRE R ARSI A AHLE )
U AT S SR Z R AE IE ARG OC &R, B — 48
T EARE G — A, e B e S T A
AT MBS HR T RINAT X AT

DR
X1
SN2 %
ORI
ol
() Az
PAI
e 8 b
PA2 | e\ T LA
(o) &)
A
PA3 P s
) ”
PBC2 A
(o)
PBCQ Xa

(x7)

TN
@)
Ba ~

AR 47 0 T Ak 2 A AR R4
TR PO LR, QR AR JE R A, e
PR B ORI 2 - HE B s, IR 4
AT 2R TRl 5 A S, S SR 1) B A5 4 it o
fifp AL AL ROR , T H XA TR A A,
AR AMBAT T2 SRS S I it , ROV At A TS R 4=
f . ARSI Eriksson 257 % RIS 6T e Sl
i A ANHIE ] BE AW HE 32 . S AR B A
PleRFE il nl BEXHEZ A EA R .

AR b 3R, SR LISREL J5 3%, #5024 AR
AR O BEN R ES M 7 AR, AN & 1 B,
Bl & oM AR i s W AR TR AS 3 50 N AME
TR sy AR R ARy
SR 5 N AR AL R Z 18] AR RGBT
P AV AR B 2 (] R AR RGN Sy AR TS A
i BRI R B Gel ~ el9 O AR RSk 2% 5620
~ €25 N AE TR R IR 2E.

TR S VR A R 2 W] (Y S5 T R A

m=pn+yte (1)
VAR 5 B AR g 2 [A] B ) e AR 7R Ay
x =AE+e,y =Amte (2)
PE1 PE2
D @)
A Ao

()
SN &>

B1 AXFWEZHRCERREREHRE

1.2 B
{0 P o 9 D00 X6 25 4 5 AR A R U], A5 RN ) 3R
S — S EE AR
1 <0.5(m+n) (m+n+1). (3)
A e RN B SR, m 2B R v 1)
BH, n 2Ry FEH. AT RY B A AY

Fom=7,n=12,M0.5(m+n)(m+n+1) =
190,15 ¢ = 53 < 190, PLHARERI AT LR G

2 EXRIFREHEURE

AR FRATEPIIR Y, OB N R R R
N FVRFE. k2o NVRRAEGLES 0] AR B



- 142 - MR

[ N A NI S 0

Ha4 B

TR MO R — AR b OB PE 2
BT,

LA (SN A PT35S IOV A
SRR W (SNT) 5 3R 13 HR S WU
FH) T SR D B (SN2) SR A 5 AT
PR, 1 AR AR TR, S R F5E T Al AT
S (PBC) {ff G A~ 00 4 351 I - 7 R 5 2 11 /)N
VR (PBCL) 5 QSR , % ] RAAR 25 5 o ik
AAAE R (PBC2) 1 AR SE AR, S %5
A7) . RSV (PA) i 3 NI 301 H - 5%
(PAL) s R85 Y% (PA2) s SCHEMERT (PA3) 1 {0
BN, S AR F A% F. A MG (PN)
ANIUEEIT - T A T E A 55 R T S
] R T i/ 2 0 6 ) ( PN ) 5 3o T 4 Py 55
KUl AR P T AS 5 A A /8 4 (PN2) 1
RFEREANE,S RFAW . 17 R (B
PRV 35T« e B 72 A el A 3k 7 5 37 1)
/> ZE i (BIL) , 1 AR R ERE,S 10
RSB AR s IR R A VA K T A A T
AT P AT REYE (BI2) ,0 ~ 100% . &A1 3L
(PE) pil . Jdi 5 AR (PEL) L 1 AR5
VRS TR ARG IR B T s
i , A0 T /B (PE2) 0 ~20% . JE 1A F-
(PFA) (il - 536 %) [ © SRR (PFAL) 5 4
Hofts A PR (PRA2) 1 AREAE® A A T-,5 44
FAER A B A iy (PFR) Bl 5t Xt [ e
PERF AT 7 LA SR (PFR1) 5 355 J2 75 23l th B
ASFRIRIME(PFR2) 1 ARFmdEs k5 %4
SELIR.L TSR (AC) RIS 1 G £ 4
(AC1) 1 RRFTAH AR, S RFEIRH W 2
TS HHEE (AC2) 1 fRFESERAR T HE,5 Rk
Y.

TEIE QIR 2 R, oH I IR AT T F0R. R
JHI Cronbanh’ s o Z2 B0 1] 45 5 BE HEAT TR,
ZHH 0.72 ~0.84, 4K F 0.7 H i F b e
I, A 3o e AR S P A — B R, WY L
TIEADM L ERTEIL T 1200 F3 %5, 5
MR TCRRI , T T T2 M i 1) 897 143, o5 &
T B 74. 8% .

3 HH R E TN

3.1 #EWE5MHIT

AWFFEAE T AMOST. 0 G465 R0 4T 3004 5 4
L TREA B 9 3k 1E A, 8 A AMOST. 0
Ht Bootstrap Jy i HEATAf 11, % 1 N7E 5% BAGK
N HFR A AG T EE R AT RN R 2 FTR.

£ 1 Bootstrap /xS Gt

BE RifERZE M AR FRERREC MR
PN<SN  0.512 -0.083 -0.162 -0.079  0.430
PN—PA  0.651  0.079  0.121 0.084  0.408
BI—SN  0.044  0.141  3.205 0.143  0.021
BI—PN  0.107  0.447  4.178 0.453  0.003
Bl—PA  0.045  0.102  2.267 0.108  0.046
BI—PBC  0.173  0.410  2.370  0.414 _ 0.004

RERAEARI G BRI 45 R AN 2 o, 453
WA b s B FARIRAS , LD R (AU 25 A
R2 AERERENEG ETFG

i FE AR WPRFRE  FER I U
G (x2) 0.122 P > 0.005
SR % GFT) 0.923 >0. 900
5525177 (RMR) 0.036 <0. 050
R BT (RMSEA) 0,043 <0. 080
FEE LA F8 5L (CFT) 0.944 T 1 B
IS5 PR (IFD) 0.945 B 1B

3.2 RMmBLRLSHT

T H ) i A 2R RS T 4 R A i 2 LA
HERZ WAL, AN A7 A B I 22 19 728 8 2 [l A
TEF TR R ALK, L2 5 W 00 -5 ] 42 52 ) 285
JL AR A WA AR 35 3 Ol A N T 32 4

) 5 Ml 5
£3 TEXFEZ RN

SRR HHEA [EE 5 9A JERENVIINA
ARSI 0 0.03 0.02
A AHLE 0.16 0.07 0.23
(1] R A 0 0.02 0.02

AT gtk 0.19 0. 06 0.25
TTHhEIE 0 0.15 0.15
JRHIE L 0 0 0
AN 0.54 0 0. 54
J&JNE 0.23 0.11 0.34

A7 1Y SO, R B/ IR
(0.54) — & A i (0.34) — BT O 4 il
(0.25) 4~ AR (0.23) =17 4 FIE (0. 15) —
FEAHE (0. 02) — [A) RN (0. 02) — B I 3L
(0.00) , BRI ZFHUEH B dy 2 52 i Bl 2 n]
TR AMERI I R R

SR B H 6 AT sz MR R B RO (0. 23) R
TR I R R 5 R AT A2 P Y ] 4 2N
(0. 11) , BB 2L B H s i m] 4532 4
HANBE AR WA AT .

4 AeHwt A H

4.1 mEWES5MHEIT

{iF Bootstrap i XA RS AT 4045 Al 31 452
TR A P g 0. 134, GFL Jy 0. 966, RMR
2 0.033, RMSEA Wy 0.037, CFI 2 0. 953, IFI Jy



124

INETE, 45 ZET A T7 R AP BT 0 20 AR AT 3 52 A 1Y - 143 -

0. 957 , & PFH i 1 T 12 A3 o v, TR AR AR 4D 7

BERLS AT BTN 3 B,

A1 19
) )
51 .67
PE(m) 10

R*=.05

B3 ASHEBAXAEZEERE

4.2 IR

A5 RSN R BRI
(0.55) — & A /i (0.41) — BRAT D 4 1l
(0.26) > ABE (0. 19) »>47 A B E (0. 13) —
AL ALNE (0. 02) — [RFEUEAT (0. 01) —BHIA 2L
(0.00) , JBAI - HUH B Hy 2 52 i S Ui 3 ml
SRS S S

5 AR

AR ) — A B AT X L — P HR i S A
IMA TGS A S G HE AT TR S Al
BRI, e AT S Ve R MR R L A 3
A FE AR AR SCRAIE TR 2 2 R A 452
PERY SCHE B T, 3X 4598 5 Eriksson %5177



- 144 - mok | OL Wk K ¥ %R

Ha4 B

Cools 5;‘?“0] RO 53R 458 W) 4. Bamberg 5;%[”] N
SRR RO X T AT B 52 R AR i T SR
TEABIEE PRI HOF A 5 832 M B R OG, X
ARSI A T VA A G s ARSI AR ) A 2, JR%
A 5 A2 A G, X 5 Bamberg 45 X)
T BEWS 2R BT T 2510 — B0,

DNV S AT S 22 18] Y 5C 2R R Wi A
TRELA P, S AR SZ BE Rl Ry AT R B, A AR
X AE T A P 8 D0 2R A AR, Bl
A7 BO IS L. TR, SRt B B — e B0 A %
AT, LR AR HE T X P A7 1) A T -5
X, T2 1] 24 ARl BB S i A (451 G P T
G AT DR A B B BRI ) s AN A
RS G ] BE SR AT SRR AP

AN JERAT ] B B S TR
PEZ I H) R R R, O T2 Hr il s UK,
R P S TE 1S B U5, T ELR 3 m
AP AT T 3, A AT R A R AN 2 BR A

ARSCRIBIFTE S5 RS T RS 0 28 AR P] e 32
AR D AT A B LA [ L 58 A AT 4 S PR T DR 3R
IRV 2 A — R R . Fujii 25 RS R B, K
SRV O T8 R AL B 1] 42 52 MY S I 7R R Gk
2 (A H A Fi ) 55 0 8 v [ 52 (o ) [m]
L TSR 7 FULE r [ Al 2 VA T e
M) , 78 A B S0 P 252 VB S . 255 X 8
AR LA AR SC 43T, o] DA —Le 52 i R K ] B
SRR, T HAt— 26 PR 2 AT R E R 1 1
FANH X EAE .

BRI AT 2 R N i B 22 B3k 1 60% , 13
B3 S R 2R R S AR G il it B P 4 2 vk (BT 5 A
oAl R 2R AT B2 A2 M A S, 4, BT
fn N NG R AE. A, T — 2D A A0
PR R AT 32 R 1 5

6 % i

1) L Bo BRE Oy Bl A1) ) LISREL #4925
W7 RETT 0 MR T A AR AT S MO LR R A T
FARPEAB R 7 BT R T OB RN R 3R

2) IR AS B s X PO LR AT T K86 5
bt S5 SR WIPIASHE It AT LA AR ] R 228 i
B B2 RO S RS BT A
XA Z A .

3) MR oA W1, XAl 32 MR SRR
O Hh R B/ MR YR BN 2 BT A R AT
Pl A NKFE AT R AL HE | TR SURAT
TR 250 5 SRR~ FIRRAN 1 b 2 2 WD 2 A AT 4

SAIEES R

) BRI TS TER R A TR R T
R TS TR T AR THEZ AR
53 Xk :

[1] GARLING T, SCHUITEMA G. Travel demand manage-
ment targeting reduced private car use; effectiveness,
public acceptability and political feasibility [ J]. Journal
of Social Issues, 2007, 63(1) . 139 —153.

SCHADE ], SCHLAG B. Acceptability of urban trans-
port pricing strategies [ J]. Transportation Research Part
F, 2003, 6(2), 45 -61.

[3] SCHUITEMA G, STEG L, ROTHENGATTER ] A. The

acceptability, personal outcome expectations, and expected

—
[\
[

effects of transport pricing policies [J]. Journal of Envi-
ronmental Psychology, 2010, 30(4), 587 —593.

(4] 5505, BETHRAR TR Y S8 i R 45 LR WS DY F
FELD]. KA MR, 2008.

[5] SCHWARTZ S. Elicitation of moral obligation and self-
sacrificing behavior: an experimental study of voluntee-
ring to be a bone marrow donor [ J]. Journal of Person-
ality and Social Psychology, 1970, 15(4) . 283 -93.

[6] AJZEN 1. The theory of planned behavior [ J]. Organi-
zational Behavior and Human Decision process, 1991,
50(2) . 179 -211.

[7] ERIKSSON L, GARVILL J, NORDLUND A M. Ac-
ceptability of travel demand management measures: the
importance of problem awareness, personal norm, free-
dom, and fairness[ J]. Journal of Environmental Psy-
chology, 2006, 26(1): 15 -26.

[8] ERIKSSON L,GARVILL J,NORDLUND A M. Acceptability
of single and combined transport policy measures: the impor-
tance of environmental and policy specific beliefs [ ] ].
Transportation Research Part A, 2008, 42(8), 1117 - 1128.

(9] SEMIRE. 254y BEASERY . AMOS RyfE S [ M].
R PR AL, 2009.

[10]COOLS M, BRIJS K, TORMANS H, et al. The socio-
cognitive links between road pricing acceptability and
changes in travel behavior[ J]. Transportation Research
Part A, 2011, 45(8), 778 -=779.

[11]BAMBERG S, ROLLE D. Determinants of people’s ac-
ceptability of pricing measures: replication and extension
of a causal model [ C]//SCHADE J, SCHLAG B. Ac-
ceptability of Transport Pricing Strategies. Oxford:
Elsevier, 2003 ; 235 —248.

[12]FUJIT S, GARLING T, JAKOBSSON C, et al. A cross-
country study of fairness and infringement on freedom as
determinants of car owners’ acceptance of road pricing

[J]. Transportation, 2004, 31(3) ; 285 —295.

(fwig #AAr)



