11

(World Bank, 2002; Thailand Development Research Intitute, 2001; Asia-Pacific Economic
Cooperation, 2000; Marshall and Banister, 2000; National Energy Policy Office, 1998; Thailand
Development Research Institute, 1997 Midgley, 1994)

(Newman and Kenworthy, 1999;
Tanaboriboon, 1992)

(Newman and Kenworthy, 1999; Taylor, Nozick, and Mayburg, 1997;
Tanaboriboon, 1992)

(Travel Demand Management, TDM)

TDM



(Litman, 2000; McBryan, B. &t al., 2000; Tanaboriboon, 1092)

TDM "
TDM
TDM
(
) (
) ( . 2538; Tanaboriboon, 1992)
TDM

(Newman and Kenworthy, 1999)
(Attitude) TDM
The theory of planned behavior  TPB (Ajzen, 1985)

(Steg et al., 2001; Schade and Schlag, 2000; Ajzen,

1985)

Choo Mokhtarian (2004) Discrete choice analysis
Multinomial logit model (Travelers’
attitude) (Personality) (Lifestyle) (Mobility)

(Demographic data)



Schade  Schlag (2003) (Acceptability)
(Area licensing scheme, ALS)

2
Brownstone et al. (2003) Reveal preference (RP)
(Socioeconomic data) (Willingness-
to-pay) Congestion pricing
1-15
(Value of time)
Discrete choice analysis
Fujii -~ Garling (2003) (Attitude
theory) (Travel demand
analysis) (Intention)
Stated preference (SP)
Contingent preference Core preference (Actual behavior)
Discrete choice analysis
4 (Sequential four-step model)

Parkany, Gallagher  Viveiros (2003)

(Intention)
(Desire)



(Cognitive attituce) (Affective attitude) (Behavioral attitude)

Discrete choice modeling

Ellaway et al. (2003)

(Mastery) (Selfesteem)
(Autonomy) (Protection) (Prestige)
Ison  Wall (2002) (Acceptability)

(Revenue allocation)

Harrington. Krupnick Alberini (2001) Congestion
pricing Bivariate probit
modeling



r : 1 J
| aim »
(Revenue allocation)

Kingham, Dickinson ~ Copsey (2001)

(Financial incentive)

Steg, Vlek  Slotegraaf (2001)

(Symbolic-affective motive) (The meaning
of car use) (Social comparison) (The
expression of self identity) (Safety) (The

emotional function of the car)
(Instrumental-reasoned motive)

Viegas (2001)
(Road pricing) Viegas



(Equity) (Acceptability) (Fairness)
(Efficiency)

Garling, T., Garling, A, Johansson (2000)
(Travel demand management, TDM)

(Descriptive statistics)
(Socio-
demographic data)
Thorpe, Hills  Jaensirisak (2000)
TDM
TDM (Perceived
effectiveness) (Public acceptance)
TDM
Tertoolen, Kreveld ~ Verstraten (1998)
Regression analysis method
Vasconcellos (1997)
(Anthropology) (Politic)

(Psychology) (Economic) Vasconcellos



(Sociological approach)

(Urban structure)

(Economic) (Transportation policies)
TDM
(Behavioral intention)
TPB Ajzen (1985)
Schade Schlag (2003) Steg, Vlek
Slotegraaf (Z(D].) 2
( )
DM (Descriptive
statistic) (Multivariate analysis)
(Least square method) (Discrete choice analysis)
(Qualitative variahles)
(Travelers” perception)
(Acceptability)
(Intention) (Fishbein and

Ajzen, 1975; Ajzen, 1985)
2000; RDC Inc., 1995)

(Jang, 2003; Nerhagen,



(Structural
Equation Model, SEM) (Linear Structure
Relationship Model, LISREL) ( , 2544; Golob, 2001; Garling and Fujii, 1999;
Mueller, 1996; Bollen, 1989; Joreskog and Sorbom, 1979)
SEM
, Johansson et
al. (2005) SEM
(Latent
variable) (Discrete
choice model)

Bamberg, Rolle ~ Weber (2003)  SEM

TPB )



TPB

Jang (2003) SEM

(Travel mode) (Activity) (Travel
patterns)

Rhodes ~ Coumeya (2003) SEM
TPB (Past behavior)

Comparative fit
index (CFI) 094 Root mean square error of approximation (RMSEA) 0.07
(Hu and Bender, 1999)

Taniguchi et al. (2003) SEM

Garling et al. (2001) SEM

SEM (Discrete

choice analysis)

Golob (2001)  SEM



10

(Congestion pricing)

Simma Axhausen (2001a)  SEM

Simma  Axhausen (2001b)  SEM

Jakobsson et al. (2000)

SEM

Ben-Akiva et al. (1999) 10 SEM
(Discrete choice analysis) Morikawa. Ben-



Akiva  McFadden (1996) Bernardino (1996)  Polydoropoulou (1997)

3 @)
(Goodness of fit) ,
1 (Psychometric factors) (2)
)
Lu  Pas (1999) SEM

Oregon-Southwest Washington Activity and Travel Survey of 1994/95

(
) (
) (
)
SEM
Terabe  Yai (1999) SEM
Golob  Hensher (1998) SEM

(Mode choice model)



Gould, Golob ~ Barwise (1998)

SEM

Aberg Theory of planned behavior (TPB)

SEM TPB
TPB
SEM
Bamberg, Ajzen  Scmidt SEM
Theory of planned behavior (TPB)
(Mode choice analysis)
TPB

TDM (2544)



Discrete choice
(Area licensing scheme, ALS)
(Discrete choice mocel)
1

ALS

(2540)
2536

(2538)
Sequential models
Four step models
(2544)

Piriyawat, Narupiti ~ Suthiranart (2003)

TDM TDM
TDM
TDM 20
Multivariate analysis Factor analysis
Discriminant analysis (Financial strategy)

(Parking



tay) DM

Kaneko et al. (2001) 1
ALS Discrete choice analysis
Logit model
(2544) (2539)
Bhattacharjee et al. (1997) Discrete choice method
Probit model
TDM
(2544) (2538) Kaneko et al. (2001)
1
TDM
(Discrete choice analysis)
SEM
Area
licensing scheme (ALS)
(2544)
(2538)

Piriyawat, Narupiti
Suthiranart (2003) Kaneko et al. (2001)  Bhattacharjee et al. (1997)
ALS TDM
SEM
SEM

SEM SEM



SEM
SEM
(Acceptability or Acceptance)
Road pricing Congestion pricing SEM
Discrete choice analysis Least square method '
(Satisfaction)
(Behavioral intention)
' SEM
TDM SEM
TPB
ALS
SEM
ALS
ALS
3 (Private car users, PC)

(Public transportation users, PB) (Resident, RS)



16

SEM

TDM
SEM
1
1
(Area licensing scheme, ALS)
SEM
2
ALS SEM
3 SEM
ALS

' ALS

(Behavioral intention)

The theory of planned behavior TPB (Ajzen, 1985)



(Behavioral intention. BEH)
(Acceptability, ACPI)
Schade Schlag (2003)
(Travel characteristics)
(Socioeconomic impacts)

ALS

17

(Satisfaction, SAT)
2

Steg, Vlek Slotegraaf (2001)

ALS

ALS

11 11






11

(Problem Perception)

(PC3)

(PCY)
/ (PC2)

(PC4)
(PCS5)
(PCS)

(PCT)

111
112
113

114
115
116
121
122
123

124
125
126

(Rating scale)

(Nominal scale)

(Rating scale)



11

(Problem
Expectation)

(Attitude towards
Limiting Car Use)

(Attribution of
Responsibility)

(ATTD)

21
2.2
23

24
25
2.6

51
52
53
54
55
56
57
58
59

510

(Rating scale)

(Rating scale)

(Rating scale)



11

L
(Important Aims
to Reach)

(Social Norms)

(Perceived
Information and
Knowledge)

(Perceived
Effectiveness and
Efficiency)

(IMP 1)
(IMP2)
(IMP3)
(IMP4)
(IMP5)
(FMP6)
(IMP7)
(IMP8)
(IMP9)
(IMP 10)
(SOCN)
(INFO)
(EFF)

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10

(Rating scale)

(Rating scale)
4

(Rating scale)

(Rating scale)

X

)

npel,

Ti,



(Awareness of
Individual
Claims/Global
Personal OQutcome
Expectation)

(Awareness of
Revenue Allocation)

(Awareness of
Equity/Equity
Outcome
Expectation)

(INDC)
(REV1)
(REV2)
(REV3)
(REV4)
(REV5)
(REV6)
(REVY)
(EQTY
(EQT2)
( ) (EQT3)
(EQT4)
(EQTS)
(EQTS)

(EQT7)

16

131
132
133
134
135
136
137
191
19.2
19.3
194
195
19.6
19.7

(Rating scale)

(Rating scale)

(Rating scale)



11

(Perceived
Behavioral Control)

(Expectation of
Future Car-use Price)

(Impact of Increasing
Car-use Price)

(PERBC)

21
22
23

(Rating scale)

(Rating scale)

(Rating scale)

ho



11

(The Meaning of Car-

)

(Socia Conparison)

(The expression of
Self-Identity)

) (MCUI)
(MCU2)
(MCU3)
(MCU4)
(MCUS)
(MCUS)
(MCU7)
(MCUS)
(MCUY)
(MCU10)
(MCU11)
(SOC1)
(S0C2)
(S0C3)
(S0C4)
, (S0C5)
(ESIY)
(ESI2)
(ESI3)
(ESI4)
(ESI5)
(ESI)

(ESL7)

21
232
233
234
235
236
238
23.9
23.10
23.17
23.32
23.7
23.12
2314
23.15
23.19
23.22
23.24
23.25
23.21
23.29
23.30
2331

(Rating scale)

(Rating scale)

(Rating scale)



11

(Safety)

(The Emotional
Function of The Car)

(The Satisfaction
toward ALS)

(SAFE)

(EFC1)
(EFC2)
(EFC3)
(EFC4)
(EFC5)
(EFC6)
(EFCT)
(EFC8)
(SAT)

23.20

2311
23.13
23.16
23.18
2321
23.23
23.26
23.28

(Rating scale)

(Rating scale)

(Rating scale)



11

(The Acceptability
toward ALS)

©

(ACC1)
(ACC2)
(ACC3)
27 (ACC4)
, (ACC5)
(ACC6)
) 30%
(ACCT)
(ACCS)

91

9.2

9.3

94

95

9.6

9.7

14

(Rating scale)

d
(Rating scale)



11

ALS
(Behavioral Intention
Relating to ALS)

(Travel
Characteristics)

(BEH1)

(BEH2)
(BEH3)
(BEH4)
(BEHS)
(Car-pooling) (BEH6)
(BEHT)
(Park & Ride) (BEHS)
(BEH9)
(TPUR)
(MODE)

(TTIME)
(ACTIME)
(TCOST)
(FREQ)

121
122

123
124
125
12,6
127
12.8
7
37
38

39.1

39.2

393
40

(Rating scale)

(Nominal scale)

(Interval scale)



11

(Socioeconoric

Inpacts)

(9

(AGE)

(eCy)

(EDY)

(PINC)

(DPLC)

(WPLC)

(HHM)

(HHMO)
7-17  (HHMBI7)
18 (HUM19

(NVIHH)

(NMIHH)

(DABT)
(LDA)

24

(Norrinal scale)

(Intervel scale)

(Norinal scdle)

(Intenval scdle)

(Norinal scdle)

(Intervel scele)

(Norrinal scae)



14

of planned behavior Ajzen (1985)

(Subjective norm)

11
1
2.
11
3.

29

The theory
(Attitude)
(Perceived behavioral control)

(Behavioral intention)

(Travel characteristics, TRAV)

11

(Socioeconomic impact, SOC)

(Important aims to reach, IMP)

ALS



30

11
4, (Attitude towards limiting car use, ATTD)
ALS
3
11
5. (Social norm, SOCN)
3
ALS
ALS
6. (Problem perception, PERC)
3 3
ALS 3
in?3)
7. (Perceived information and knowledge. INFO)
ALS
ALS 3

ALS

ALS '

ALS



a

8 (Perceived

effectiveness and efficiency, EFF)

ALS
ALS 3 ALS
ALS
9. (Awareness of individual
claim, INDC)
3
ALS
1
10. (Awareness of equity, EQUI)
3 ALS
ALS
ALS
1 (Awareness of

revenue allocation, REV)



32

ALS

12 (Perceived behavioral
control, PERBC)
ALS
ALS
13 (The meaning of car use, MEAN)
ALS
ALS
14. (Social comparison, SOCIAL)
1 1
ALS
ALS
5

15 (The expression of self identity, EXP)



3

ALS
ALS
16. (Safety, SAFE)
ALS
ALS
17. (The emotional function of the car, EMOT)
ALS
ALS
&
18. (The satisfaction towards ALS, SAT)
ALS
ALS

ALS



19.

ALS

20.

intention towards ALS, BEH)

11
12
0
ee « A D ® N A ’
(TRAV)
(SOCN)
(PERC)

34

(The acceptability towards ALS, ACPT)

ALS

ALS

«

SAT

+

ALS (Behavioral

ACPT BEH
PBRS + PBRS)*
RC ¢ POy
PBRS (+ PB.RS)*
RC ¢ POy
+ He
+ )

+ oy



1.2

ALS (BFF)

ALS (INDC)

(REV)

(PERBC)

(MEAN)

(SAFE)

()

BEH

15

151

(SOCIAL)
(EXP)

(EMOT)

ALS(SAT)
ALS (ACPT)

12

(EQUI)

3

838848

ACPT BEH
+ (.)*
+ (+)*
+ (+)*
+ (+)*
PC -( FC
PC -( FC
PC o PC
PC o PC
PC o FC
PC -( FC
+ +
SEM

(Passenger car users, PC)

35

)*

)*

)*
"
)*
)*



36

(Public transportation users, PB)

(Residents, RS)

152
ALS 2
SEM
1 (Exogenous variable) 17
(TRAV) (SOC)
(IMP) (ATTD)
(SOCN) (PERC)
(INFO) (EFF)
(INDC)
(EQUI) (REV)
(PERBC)
(MEAN) (SOCIAL)
(EXP) (SAFE) (EMOT)

PERBC MEAN SOCIAL EXP

SAFE EMOT

2. (Endogenous variable) 3
1 ALS (SAT) ALS (ACPT)
ALS (BEH)

11



153

154

37

(Area Licensing Scheme, ALS)

155

3
(Descriptive Statistics)
Modeling (SEM)
SEM
Traditional Methods Least Square Method

16

Structural Equation

Discrete Choice Analysis



17

171

1

theory of planned behavior

172

TDM

Ajzen (1985)

(Generality)

SEM

TDM

TDM

38

The



18

TDM

19

SEM

TDM

SEM

ALS

39
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