21

(Attitude)

(Cognitive) (Affective)

(Behavioral responses) (Eagly Chaiken, 1993)

The model of attitude-behavior relations

Triandis (1980) The health belief model 1 Janz Becker (1984)
Theory of action Huguenin (1988)
The theory of reasoned action (TRA) Fishbein Ajzen (1975)

(Traffic psychology)

TRA
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Behavioral belief
Attitude towards
the behavior
Outcome evaluation
Behavior
; ] »| Behavior
Relative importance of intention
attitudinal and
normative factors \
Normative belief \
Subjective norm
Motivation to /
comply
2.1 The theory ofreasoned action
21 TRA
1
(Behavior intention)
(Attitude) (Subjective norm/Social norm)

21

(Behavioral belief)



(Outcome evaluation)

(Nonnative belief)

TRA

(Volitional behavior)

(Habitual behavior)

TRA

(Perceived behavior control)

The theory of planned behavior (TPB)

22

(Motivation to comply)

Ajzen (1985)

TRA

Attitudes
towards

the behavior

Subjective norm

Behavior

intention

—P Behavior

Perceived
behavior

control

2.2

The theory of planned behavior

43
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22

TRA TPB

(Manstead, 1996)

TPB

Rothengatter Manstead (1997)

(Methodology)

(Specification of target behavior)

(Cultural differences)

TPB

TPB

Banberg, Rolle Weber (2003) TPB

(Past behavior)



TPB Ajzen (1985)

Rhodes Courneya (2003)

Bamberg, Ajzen

Aberg

SEM

TPB

TPB

Schmidt

TPB

TPB

Path analysis

(Total effect)

if

45



46

TPB

TPB

(Generality)

2.2

(Satisfaction)

(Wagner Hollenbeck, 2005; Maslow, 1970)

Maslow’s general theory of human mativation (Maslow, 1970) Maslow
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Maslow 5

(The physical needs)

4

(The safety needs)

(The belongingness and love needs)

(The esteem needs)

(The needs for self actualization)

2 (Day, 1997)

(Psychological interpretation of satisfaction)
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(Utility theory interpretation of satisfaction)

(Customer satisfaction)

(Passenger/user satisfaction)

(Guenthner Sinha, 1982; Guenthner

Hamet; Bates, 1986; Parkinson, 1992; Stratham Hopper, 1993; Silkunas, 1993;
Proussaloglou Koppelman, 1989)
( . . . .) (Infosearch Limited, 2000)
( ’
2542; , 2540; , 2540)
ALS

ALS
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( . , 2540)
23
(Acceptability/acceptance) TPB
Ajzen (1985) 2
(Acceptability)
(Eagly & Chaiken, 1993)
(Acceptance)

ALS ALS

(Schade and Schlag, 2000)

Schade Schlag (2003, 2000)

(Urban

transport pricing)

ALS

ALS

TPB

Ajzen (1985)



24

Golob (2001, 1999)

Thorpe, Hills

ALS

(Congestion pricing)

Jaensirisak (2000)

Viegas (2001)

Schade

1 ALS

50

Schlag (2003, 2000)
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ALS
ALS ,
(Behavioral

Intention)

Travelers’

Satisfaction
Behavioral

Intention

Travelers’

Acceptability

2.3

Schade and Schlag (2000)

Athens Oslo Dresden

Como
21 2.4
21
. (Problem perception)
. (Important aims to reach)
. (Information and knowledge)

. ALS (Perceived effectiveness and efficiency)
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21 ()
. (Awareness of equity)
. (Social norm)
. (Perceived behavioral control)
. (Revenue allocation)
. ALS (Awareness of individual claims)
. 1 (Attitudes toward limiting car use)
. (Behavioral intentions)
. (Socioeconomic impacts)
. (Travel characteristics)

Schade

and Schlag (2000)

Schade and Schlag (2000)

Vasconcellos (1997)
(Economic approach)
(Demand of car ownership) (Anthropological factors)
(Power)
(Status) (Wealth)
(Political factors)
(Freedom)
(Privacy) (Psychological factors)

(Youth
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and athleticism) (Self-reliance) (Personal

pleasure) (Economical factors)

25

Attitudes | gp| Social norms |¢—

I I

Important aims to reach
| |
\

Awareness of options to
control problems and their

—3 | Problem perception

evaluation
Information Perceived effectiveness Individual Revenue Equity
and efficiency claims allocation

l | | |
;

Acceptability of proposed solutions

A 4

Behavioural intentions

Situation/supply of chances to
Perceived < act conform to own
consequences intentions/costs and benefits of
realisation
A v
Individual behaviour
Behaviour on an aggregate/collective level J <+

Seliade and Schlag (2000)
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=

Anthropological Factors Political Factors Psychological Factors Economical Factors

25 Vasconcellos (1997)

Vasconcellos (1997)

(Sociological Approach)

(Reproduction)
(Means 0f collective consumption and tools)
(Transport and consumption strategy)
(Urban Structure) (Social conditions)
(Economic conditions) (Physical conditions)

(Political conditions)
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Reproduction Means of Collective

(Consumer Activities) Consumption and Tools

Urban Structure

®  Social Conditions
Transport and . >
®  Economic Conditions
Consumption Strategy
[}

Physical Conditions

®  Political Condition

2.6

Sociological approach

Steg et al. (2001)

Cognitive-reasoned
Motive

Instrumental-reasoned research

Cognitive-reasoned behavior models

(Flexibility) (Comfort) (Speed)

(Safety) (Carrying capacity)

(Travel cost) (Travel time)

Steg et al. (2001)

Symbolic-affective
motive



car-use)

expression of self-identity)

56

Steg et al. (2001) Symbolic-affective motive

(Social comparison)

(Safety)

emotional function of the car)

eV bs

&8

N
N

Physical Factors

FO o

ST a:

Instrumental-

ves

o<N e

Reasoned

O é’l\)-t

Motives

N~ v

Travel Characteristics (X1)
Socioeconomic Impacts (X2)

Important Aims to Reach (X3)

Attitudes towards Limiting Car Use (X4)
Social Norms (X5)

Problem Perception (X6)

Information and Knowledge (X7)
Perceived Effectiveness and Efficiency (X8)
Individual Claims (X9)

Equity (X 10)

Revenue Allocation (X 12)

Perceived Behavioral Control (X 12)*

Tile Meaning of Car Use (X 13)*

Social Comparison (X 14)*

The Expression ot Sell-Identity (X I5)*
Safety (X 16)*

The Emotional Function of The Car (X 17)*
The Satisfaction towards ALS (Y1)

The Acceptability towards ALS (Y2)
Behavioral intention (Y3)

(The meaning of

(The

(The
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22 Schade and
Schlag (2000) Steg et al. (2001)
Schade and Schlag (2000)

(Generality)

Steg et al. (2001)

Vasconcellos (1997)

22 (Latent variables)
(Observed variables)
( )
(Exogenous latent variables) (Endogenous latent variables)
2

(Physical factors)
Instrumental-reasoned motive
(Socioeconomic impacts) (Travel behaviors)
(Psychological factors) 2
Psychological general factors
Schade and Schlag (2000)

Symbolic-Affective Motive Factors Steg et al. (2001)

Psychological general factors



1

Symbolic-affective motive factors

TPB Ajzen (1985)

Attitudes .T‘ -~ —— —_—— =
towards the f-
ive

behavior Subject
norm Perceived
behavior
control

2.7
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2.7

TPB Ajzen (1985) 2.2

1 (Problem
perception) (Important aims to reach)
(Information and knowledge) ALS
(Perceived effectiveness and efficiency) (Awareness
of equity) (Revenue allocation)
ALS (Awareness of individual claims)
(Attitudes toward limiting car use)

(Behavioral intentions) (The

meaning of car use) (Social comparison)

(The expression of self-identity) (Safety) (The
emotional function of the car) ALS (The satisfaction towards
ALS) (The acceptability towards ALS)

2
(Social norm)
3
(Perceived behavioral control)
4,
ALS (Behavioral intention to wards ALS)
TPB 12 3

4 ( . .2549) ALS
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ALS
25
Discrete choice analysis (Descriptive
statistical techniques) (Regression analysis)
(Multinomial regression analysis)
(Multivariate analysis) Factor analysis Cluster analysis
(TDRI, 2544, , 2540; ., 2538; Piriyawat, Narupiti Suthiranart, 2003;

Kaneko et al., 2001; Bhattacharjee et al., 1997; Choo Mokhtarian, 2004; Schade Schlag,
2003; Parkany, Gallagher Viveiros, 2003; Ellaway et al., 2003; Steg, Vlek Slotegraaf,
2001; Viegas, 2001; Thorpe, Hills Jaensirisak, 2000; Tertoolen, Kreveld Verstraten,

1998; Vasconcellos, 1997)

( . 2544; Kline, 1998)

(Structural Equation Modeling, SEM)

(Johansson et al., 2005; Bamberg, Rolle Weber, 2003: Jang,
2003: Rhodes Courneya, 2003; Taniguchi et al., 2003; Garling et al., 2001; Golob, 2001;

Simma Axhausen, 2001; Simma Axhausen, 2001; Jakobsson et al., 2000; Ben-Akiva et
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al.,, 1999; Lu Pas, 1999; Terabe Yai, 1999; Golob Hensher, 1998; Gould, Golob

Barwise, 1998; Aberg; Bamberg, Ajzen Scmidt)

251

.. 1900 Spearman

.. 1904 ( , 2544; Golob, 2003) ,
. . 1918 Sewall Wright
(Path Analysis)

SEM ( , 2544; Golob, 2003; Kline, 1998)

1960 1970 Blalock (1961)
Boudon (1965) Duncan (1966)
(Partial correlation method) 1960
(Latent variables)
(Covariance)

Blalock (1963)

SEM Joreskog (1970, 1973) Keesling (1972)
Wiley (1973)( ,2544; Golob, 2003; Rhodes Coumeya, 2003)
Lawley (1940) Anderson Rubin (1956) Joreskog (1967, 1969)

Maximum Likelihood

(Confirmatory Factor Analysis)

Joreskog-Keesling-Wiley (JKW model)
SEM
Joreskog Sorbom . . 1967-1979 ( , 2544; Golob, 2003; Kline,
1998)
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SEM

3 (Factor analysis) (Path
Analysis) (General covariance estimation method)
( , 2544; Golob, 2003; Kline, 1998) SEM
1 (Linear structural equation model) SEM

(Linear structural relationship model, LISREL)

SEM
(Covariance structural model) ( , 2544; Golob, 2003;

Kline, 1998)

(Golob, 2003)

SEM

SEM

( , 2544)
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252
Measurement Model Structural Equation Model  Measurement Model
Xx=(AXe)+s  n=(BYn)+[TNe)+¢ Y=(A, Xn)+e
Exogenous (Independent) Endogenous (Dependent)
Variable Variable
2.8
2.8
(Exogenous variables) (Endogenous
variable) (Latent variable)

(Observed variable)

(Measurement model)

(Structural model)

(Exogenous measurement model)
(Endogenous measurement model)

2.8



X = AxC+0

1 Awy

0T AR izt
2.

_*3. 0 anw [

A= AN+

= Aa21M + A Y22 2 +<72

= AY322 "w"3
y=Ay +#
X AL 0 v
70
y2_ Ay 2 0 . oy
A 0 Ay 43
y, = Ar17 + £1
y, —AJ2% + £2
y, = AR . 413
=Pn +YC+C
=0 07 .y
7. 7 0o oyni2 9

7 = 1,ifi +C]
72 —/M2T1 y213LN y2202  C2

OIIA

64

(2.11)
(2.12)

(2.13)
(2.14)



Joreskog Sorbom (1989)

3 , 2544)

65

1 Measurement Model and Confirmatory Factor Analysis Models

X =Axg¢g+S

Confirmatory factor analysis models

2. Causal structural models

3

(2.15)

(1) Congeneric measurement models (2)

(3) Multitrait-multimethod models
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Y=pY+rx +c (2.16)
(2.1) (2.6) (2.11) 3
(1) Regression Models and ANOVA Models (2) Path Analysis (3) Multiple

Indicators and Multiple Causes Models MIMIC Models

3. Non observable exogenous variable models

Y = Ayfj+ S (2.17)
n=Pn+rg +¢ (2.18)
3 (1) Second order factor analysis (2)
Two-wave models (3) Simplex models
Kline (1998) SEM Path
analysis confirmatory factor analysis Hybrid model

Joreskog Sorbom (1989)

25.4.

2544; Kline. 1998)
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(R-square)

(Overall fit)

- (Chi-square, X 2) 2/df Goodness of fit index (GFI) Adjusted

Goodness of Fit Index (AGFI) Root mean square residual (RMR) Root mean square error of

approximation (RMSEA) Q-plot
(Residual Analysis) Model Modification Index
SEM
L (Standard
errors and correlations of estimations)
2. (Multiple correlations and coefficients

of determination) 1

3 (Chi-square statistics)
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0
(Golob, 2003;
Saris Stronkhorst, 1984)
4. X2 df SEM
(X2/#)
X2/ f 3 (Kline, 1998)
5 (Goodness of fit index, GFI) 0
1 GFlI 1.00
GFI 0.90
(Kline, 1998)
6. (Adjusted goodness of fit index, AGFI)
GFI AGFI
GFI
7. (Root mean square residual, RMR)
RMR
RMR 0.10

(Kline, 1998)



8. Q-plot

(Normal quantiles)

69

9. (Model modification indices)

10. Comparative fit index (CFI)

(Hu and Bentler, 1999)

n.

approximation, RMSEA)

discrepancy function, PDF)

(Hu and Bentler, 1999)

255

SEM

SEM

(1980)
Golob (2003)

CFI 0.94

(Root mean square error of

(Population

RMSEA 0.07

SEM

Den Boon
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1 Travel demand modeling using cross-sectional data

SEM

(Boon, 1980; Golob, 1998; Golob et al., 1996; Pendyala, 1998; Fujii Kitamura, 2000;

Golob, 2000; Axhausen et al., 2001; Simma Axhausen, 2001c; Simma Axhausen,
2001a; Simma, 2000; Simma, 2001)
2. Dynamic travel demand modeling

SEM

(Lyon, 1981a,b, 1984; Golob Meurs, 1987,

van Wissen, 1989; Golob, 1989; Golob, 1990b; Golob, 1990a; Kitamura, 1989;

1988; Golob
McCullage Nelder, 1989; van Wissen Golob, 1990; van Wissen Golob, 1992;
Mokhtarian Meenakshisundaram, 1998, 1999; Fuijii Kitamura, 2000a; Simma

Axhausen, 2001b)

3. Activity-based travel demand modeling

SEM

(Kitamura, 1997; Pas, 1997, 2001; Kitamura et al., 1992; Golob et

al., 1994; Lu Pas, 1999; Golob McNally, 1997; Gould Golob, 1997; Gould et al.,

1998; Golob, 1998; Fujii Kitamura, 2000b; Golob, 2000; Kuppam Pendyala, 2001)



1

4. Attitudes, perceptions and hypothetical choices

SEM

(Tardiff, 1976; Golob étal, 1997; Golob Hensher, 1998;
Golob et al., 1997; Morikawa Sasaki, 1998; Levine et al., 1999; Jakobsson et al., 2000;
Stuart et al., 2000; Fujii et al., 2000; Sakano Benjamin, 2000; Garling et al., 2001; Friman et
al., 2001; Friman Garling, 2001; Golob, 2001; Sakano Benjamin, 2001)

5. Organizational behavior and values

Golob Regan (2000, 2001) SEM

6. Driver behavior

SF.M

SEM

(Donovan, 1993; Golob

Flensher, 1996; McCartt et al., 1999; Fujii et al., 1998; Ng Mannering, 1999)

256

SEM SEM

(Measurement Model)

SEM
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Regression Analysis Path

Analysis

SEM

SEM SEM
SEM
( , 2543; Ben-Akiva, et al., 1999; Golaob, 2003;
Gujarati, 1995) SEM
( , 2544)

257

SEM

SEM

SEM

( , 2544)
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Transportation (2000)

Meyer (1999)

TDM

(1992) TDM

(Demand)

TDM

(2542)

73

TDM Washington Stage of

TDM
!
(Supply)
!
Taylor, Nozick Mayburg (1997)
Judycki Berman
TDM
. (2538) TDM
4
TDM
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26.1
TDM (Demand)
(Supply)
TDM
TDM
( 1970)
TDM Transportation system management
(TSM)
(Supply side)
(Demand side) Supply side
(Institute of Transportation
Engineering, 1992) (Demand)
( , 2538)
Demand side
(Single occupancy vehicle,
SOV)

(Travel demand)



, 2542;

2.3

McBryan, B. etdl.

(2000)

(McBryan, B. et al., 2000;

, 2538)

TDM

* Alternative Mode Support Strategies

Public education and promotion
Ride-matching services

Transit service

Vanpool service

Customer transit services
Non-motorized mode support
HOV facilities

Park & ride lots

Carsharing

* Work site-based strategies

Monetary incentives

Alternative work schedules

Guaranteed ride home

Parking management

Facility amenities

Transportation Management Association (TMAS)
Land use strategies

Compact residential development

Compact employment and activity centers

Mixed land uses

Connectivity

75



23 ()

McBryan, B. et a. - Transit and pedestrian oriented design
(2000) - Parking management
Jobs/housing balance
Affordable housing

Development impact mitigation
* Programmatic and policy support strategies
Trip reduction ordinances and programs
Access priority/restriction
Support of new institutional relationships
* Telecommunications strategies
Information services
Internet-based strategies (Teleshopping)
Telecommuting (telework)
* Pricing strategies
Parking pricing
Gasoline tax increases
Road/congestion pricing
VMT tax
Transit and vanpool fare subsidies

(2542) .
Institute of * Priority treatment for high occupancy vehicles
Transportation *  Ride-sharing programs
Engineering (1992)  +  Parking management

* Transit service management



TDM

2.6.2

24 TDM

(Piriyawat, Narupiti, Suthiranart, 2003)
Factor analysis

25

2.5

(Area licensing scheme)

9 ( . .2545-2549)(

TDM

24

1,595

, 2538)

i

, 2544)



2.4

Variable
TDMM 1
TDMM 2
TDMM 3
TDMM 4
TDMM 5
TDMM 6
TDMM 7
TDMM 8
TDMM 9

TDMM 10

TDM Measures
Car pooling or Car sharing
Van pooling
Welfare bus service for employers and students
On street parking limiting program
Walking and hicycling enhancement
Bus service development and improvement
Travel by public transportation enhancement
Rail transit development and improvement
Urban area zoning
Removing the major attractive activity areas from the
CBD

(Area licensing scheme, ALS)

(Litman, 2000)

, 2544)

Strategy Group
Sharing mode strategy
Sharing mode strategy
Sharing mode strategy
Parking restraint strategy
Alternative mode enhancement strategy
Public transportation improvement strategy
Alternative mode enhancement strategy
Public transportation improvement strategy
Land use strategy

Land use strategy

78



2.4
Variable

TDMM 1
TD.MM 12
TDMM 13

TDMM 14
TDMM 15
TDMM 16
TDMM 17
TDMM 18
TDMM 19

Piriyawat, C., Narupiti,

2.5

(1) Fnancial
Strategy

1 Area licensing

scheme (TDMM 15)

2. Parking tax
(TDMM 16)

Piriyawat, C., Narupiti,

TDM Measures

Areas or road specified only for public transportation,

walking, and bicycling

Restricting the traffic volume in the residential areas

Restricting the number of parking lots or parking areas

inner or surround the office buildings

Flexible work time
Area licensing scheme

Parking tax

Parking tax for private car users only

Intermodal fare ticket

Bus only lanes

(2) Alternative Mode
Enhancement

Strategy

1. Intermodal fare
ticket (TDMM18)

2. Bus only lanes

(TDMM 19)

3. Walking and

hicycling enhancement

(TDMMS5)

., and Suthiranart, Y. (2003)

Components
(3) Public
Transportation

Improvement Strategy

1 Rail transit
development and
improvement
(TDMM8)

2. Bus service
development and
improvement
(TDMM8)

., and Suthiranart. Y. (2003)

79

()

Strategy Group
Alternative mode enhancement strategy
Traffic restraint strategy
Parking restraint strategy

Flex time strategy

Financial strategy

Financial strategy

Parking restraint strategy

Alternative mode enhancement strategy

Alternative mode enhancement strategy

Factor analysis

(4) Sharing Mode (5) Parking

Strategy Restraint Strategy

, 1 On streets parking
1 Car pooling or car

limiting program
sharing (TDMM 1) 9 prog

(TDMM4)

2. Restricting the

number of parking
2. Van pooling lots or parking areas
(TDMM?2) inner or surround the

office buildings
(TDMM 13)

3. Parking tax for
private car users only
(TDMM 17)
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