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Abstract
This paper presents the possibility of using Bus Rapid Transit (BRT) and road pricing policies to reduce
private vehicle use in Chiang Mai, Thailand. The assessment is made in terms of level of effectiveness
of the integrated policies to shift the use of private vehicles to BRT. Habitual behaviour and captive
attitude of private vehicle users were observed. A total of 1,200 private vehicle users (car and
motorcycle), was randomly surveyed by a Stated Preference (SP) exercise and attitudinal questionnaire.
Two situations were designed including: (1) development of Bus Rapid Transit (BRT) system alone,
and (2) development of BRT system with road pricing. The factor analysis was used to classify habitual
behaviour and captive attitude, while Logit model was used to analyse the effects of the BRT and road
pricing. The study found that most private vehicle users believed that private vehicles were important
for their daily lives and would still be essential even if a comprehensive public transport system had
been implemented. They felt that using private vehicles had great benefit and they had intention of using
private vehicles even for short distances. The study also showed that utilising BRT system development
together with road pricing is more effective than BRT system development alone. Therefore,
improvement of BRT system would be more effective if it is integrated with restraint measures (e.g.
road pricing) that can reduce habitual behaviour and captive attitude.

1. Introduction
In Thailand, traffic congestion is a critical issue for not only Bangkok, but also for other major cities
such as Chiang Mai, Khon Kaen, and Nakorn Ratchasima. It has a number of negative impacts on
travellers, environment, health, as well as the economy. In order to alleviate traffic congestion, the cities
have been mainly focused on traffic management. Currently, they are interested in public transport
development particularly bus rapid transit (BRT). Restraint measures (e.g. parking and pricing policies)
are less considered. The cities have not clearly understood and well planned in integrated policies.
Therefore, there is no sign of sustainable transport development. Numbers of cars and motorcycles have
been still increasing steadily.
Due to its cost and flexibility, BRT is known to be able to provide an alternative for commuters, instead
of using private vehicles. However, it can only reduce some portions of private car use (Pickrell, 1990;
Mackett and Edwards, 1998).
Road pricing has been suggested for several years as an appropriate technique for managing travel
demand in order to alleviate traffic congestion and pollution, and to provide a potential source of revenue
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to finance services supporting the public transport system. However, road pricing is not readily
acceptable to the public, particularly among private vehicle users (Jaensirisak et al., 2002, 2005)
One factor that makes the issue of sustainable transport in major cities without success is the attitude
and behaviour of travellers which encourages the use of a private vehicle without considering the real
benefits (Steg, 2005; Pongmasa and Jaensirisak, 2013). Behaviour and learning patterns of private
vehicle users are repetitive. The causes include habitual behaviour and captive attitude in the choice of
a private vehicle for travel. Such factors affect the travel behaviour of private vehicle owners. They feel
that travelling by bus or other modes of public transport is going to be difficult. It is expected to have
an impact on the success in resolving transport problems, especially on ideas for improvement and
development of public transport.
There was a study attempting to investigate the potential of adapting communicative transportation
measures to reduce car use in Thailand (Choocharukul et al., 2006). This study was based on attitudinal
image variables for cars and public transport, including: symbolic affective, instrumental and social
orderliness attitudinal aspects. It was found that fewer attitudinal-aspects of car use had significant
effects on a moral obligation to reduce car use, thus it might not be easy to reduce car use in Thailand
by utilising strategies to change the image of car and public transport (“pull” measure). This is also as
Gardner (2009) found that information-based driving reduction initiatives which target attitude and
belief change may have only limited impact on habitual behaviour.
Moreover, Chen and Lai (2011) explore the effects of rational and habitual factors on mode choice
behaviours in a motorcycle-dependent region in Taiwan. They found that habit behaviour increases
choice probability for motorcycle use, revealing that the stronger the habit, the higher likelihood
motorcycle is chosen. They suggest that effective ‘‘push’’ and ‘‘pull’’ strategies should be carefully
designed and implemented in disrupting motorcyclists’ habitual action and modifying the structure of
the decisional environment.
So, this study aimed to investigate the possibility of integrating road pricing (“push” measure) with Bus
Rapid Transit (BRT) to alter mode choice behaviour. An assessment was made in terms of effectiveness
of the policies to reduce the use of private vehicles (both cars and motorcycles).
In this study, habitual behaviour and captive attitude of private vehicle users were observed. Two
situations were included in the observation: (1) development of BRT system alone, and (2) development
of BRT system integrated with road pricing. A total of 1,200 private vehicle users (cars and
motorcycles), were randomly surveyed in Chiang Mai (Thailand). The data was gathered during
November 2011 and February 2012. The factor analysis was used to classify the habitual behaviour and
captive attitude, while Logit model was used to analyse the effects of BRT and road pricing.

2. Effects of captive and habit factors on mode choice behaviour
One factor that makes the issue of sustainable transport in major cities of the country not successful is
the attitude and behaviour of road users, which encourage the use of private vehicle travel without
considering the real usefulness (Steg, 2005; Pongmasa and Jaensirisak, 2012). Behaviour and learning
to use a private car through repetitive actions and satisfaction vary with time. Habitual behaviour and
captive attitude identified in the choice of private vehicle travel influence these actions. Such factors
affect the selection changes on travel patterns of users of private cars, and whether travelling by bus or
other public transport system is going to be difficult. Past research (e.g. Piriyawat, 2010; Jinhua, 2011;
Matthew et al., 2012) has a number of clues on the approach to measure habitual behaviour and captive
attitude of those travelling by private vehicle, in various forms using different words, phrases such as
car dependence, habit, and auto dependence etc. There are also some psychological research (e.g.
Goodwin, 1995; Garling, 2003) that have described the phenomenon of habitual behaviour since the

alternatives were based on satisfaction (preference-based) and prudence. The achievement of a positive
attitude to learn, recognise and develop the data is saved in one’s memory. When a jurisdiction of choice
is in its original form, one will have to recall these back and to serve as a basic reference in the decision
(script-based) as a result of receiving information or to consider new options.
Habitual behaviour is expressed in response to stimuli with the same approach to achieve the goal, of
course, often until it becomes an automatic response to the situation under the old environment
(Verplanken and Orbell, 2003; Verplanken, 2004). Bargh (1996) classifies that behaviour is automated
or not automated which can be determined by the four aspects: what they are doing, the ability to control
the behaviour, psychological effectiveness and showing an intention. Garling (2003) refers to past
behaviour as “intentions and circumstances that cause a major component in behaviour”. Habitual
behaviour may be associated with variation in repetitive behaviours in the past, as may be inversely
correlated with intention. However, Huff and Hanson (1986) have suggested that frequency of a repeated
behaviour may not be identified as a habitual behaviour. The reason may come from a mistake or having
carefully thought through, such as the landing of the aircraft, cooking intention, medical treatment of
patients, and the intention of driving to work, etc..
To evaluate habit strength, Veplanken and Orbell (2003) and Verplanken (2004) introduced indicators
called the Self-Report Habit Index (SRHI), which scores habit according to reflections on behavioural
automaticity (e.g. ‘Behaviour X is something I do without thinking’) and performance frequency
(‘Behaviour X is something I do frequently’). The indices include; for example: frequency of behaviour,
action automatically, action by a lack of awareness of what the action is, action without thought, action
on something that does not rely on the efforts, actions performed regularly, starting doing before you
realise what you're doing, the action is not hard, not thinking about the need for action, and doing this
act for a long time.
Therefore, captive and habitual behaviour in this study is referred to private vehicle users’ behaviour
which attaches to the use of private vehicles, and not allows themselves to consider any other mode of
travel.

3. Methodology
3.1 Case study
Chiang Mai is a hub of transport, economy and tourism for the Northern region of Thailand. Chiang Mai
urban area is 430 km2, covering the entire space on Muang Chiang Mai district (Chiang Mai city) and
adjacent seven district-level municipalities. There are 630,591 people in the urban area (in 2012). The
major activity areas attracting frequent trips include 144 education centres, 254 religion centres, and 108
government and public utility offices.
Major networks of roads in the urban area employ the radial and ring road system, with lateral roads
spreading out in different directions serving as connections between urban centre and sub-urban areas
or rural districts. Currently, traffic congestions on the main roads within the inner ring system are
common, especially in the areas surrounding education institutes or other major activity areas. The main
public transport system is the shared taxi (known as Songtaew or Red-cap), which is a pickup truck with
seats and cap installed. The service route is unregulated. The Red-cap drivers drive around to pick up
passengers with the same destination. Fare in the city is fixed at 20 Baht, but for outer area it is up to
agreement between individual driver and passenger. Other types of public transport are motored tricycle (known as Tuk-tuk), pedalled tri-cycle (Samlor-teeb) and metered-taxi.
Planning of BRT system in Chiang Mai (Chiang Mai University, 2007) was done in 2006 with the main
objective to develop a public transport system to cope with current travel demand and prevent future

problems in traffic congestion, energy and the environment. The Chiang Mai BRT masterplan designs
that the system consists of four route networks with accumulate distance of 100 kilometres. The system
has its dedicated bus ways, right-of-way and stations that are independent of the road surface, and has
its own controlling system. The masterplan did not consider integrating the system with road pricing or
any other restraint policy. Until now, the BRT system in Chiang Mai has not been implemented because
of lack of financial support from the central government.
Therefore, this research intends to study further if the BRT system is integrated with road pricing. Scope
of the study covers the urban area of Chiang Mai within the inner ring road. The study target group
includes those who drive cars or ride motorcycles to work or study in the areas of Chiang Mai city where
vehicle users are expected to be affected by the road pricing policy.
3.2 Stated preference (SP) exercise
Stated preference techniques are based on the presentation of hypothetical scenarios to respondents.
These scenarios need to be plausible and realistic for respondents. Each scenario represents a package
of different attributes. The design process of an SP experiment can be summarised in four steps.
(a) Selection of a set of attributes. The characteristics of the hypothetical scenarios are represented
by attributes that influence preferences.
(b) Specification of the number and magnitude of attribute levels. Variations of attribute values
across scenarios need to be large enough for respondents to trade-off, otherwise they may be ignored.
(c) Experimental design: combination of the attribute levels. Design of the hypothetical scenarios
is based on an experimental design, which is usually fractional factorial rather than complete factorial.
A complete factorial design contains all possible combinations of attribute levels. A great advantage of
the fractional factorial design is that the number of scenarios can be dramatically reduced from the full
factorial design, while it still ensures that the main effects of attributes are independent from the
significant interaction effects, so that the main effects can be estimated efficiently.
(d) Design of response measurement. Respondents are asked to state their preferences towards
each scenario by choosing. These responses are able to provide information based on how individuals
evaluate the attributes in the designed scenarios.
In addition to the SP experiment, other components are also needed in a survey, e.g. questions gathering
individuals’ actual travel situations, which are relevant to the study context, questions about the
attributes of existing choice alternatives, questions about attitudes to alternatives and personal details.
These additional data are useful in analysis of SP data and explanation of the behavioural responses.
In the study, total cost of private vehicle use, road pricing, travel time on BRT, and BRT fare were used
as attributes in the SP experiment. Levels of the attributes were selected according to possible road
pricing levels and values of travel time in BRT and BRT fare. A combination of the attribute levels
included nine scenarios presented to respondents. For each observation, respondents were asked to
choose their current travel mode or BRT. Two SP experiments were designed for car and motorcycle
user groups. The scenarios included both development of BRT system without road pricing (level of
charge = 0), and development of BRT system integrated with road pricing (varying levels of charge).
Moreover, a set of attitudinal questions was included to observe attitudes to private vehicle use, which
could reflect habitual behaviour and captive attitude of private vehicle users.
3.3 Data collection
The main data collection was conducted by personal interview at major places such as government
offices, private sectors, academy, department stores and markets during November 2011 to February
2012. The data set available for modelling purposes (removed those who have not fully completed the
questions) contains 600 private car users and 600 motorcycle users, in a total of 1,200 individuals with
10,800 SP observations. Respondents characteristic are shown Table 1.

Table 1 Characteristics of Respondents
Characteristics

Age (years)
Personal income per month (Baht)
Household income per month (Baht)
No. of members in the household (person)
No. of private cars (vehicle)
No. of motorcycles (vehicle)
Gender
Residential location
Career

Mean
Mean
Mean
Mean
Mean
Mean
Male
Female
Inner city (inside ring road)
Outer city (outside ring road)
Students
Government officers
Enterprises
Employees
Others

Vehicle users
Private car
Motorcycle
(PC)
(MC)
28.8
24.0
14,211
8,561
57,103
45,443
3.4
3.5
2.3
1.3
2.4
2.3
313 (52%)
290(48%)
287 (48%)
310(52%)
390 (65%)
365(61%)
210 (35%)
235(39%)
225 (38%)
364(61%)
70 (11%)
22(4%)
74 (12%)
47(8%)
173 (29%)
122(20%)
58 (10%)
45(7%)

Note: 1 US Dollar = 30 Baht (in July 2014)

4. Results
Results of the study are presented in three parts. Firstly, results of attitudinal questions were reported in
Section 4.1 to reflect habitual behaviour and captive attitude of private vehicle users. Secondly, in
Section 4.2, the factor analysis was used to classify habitual behaviour and captive attitude. Finally,
Logit model was used to analyse the effects of the BRT and road pricing, as well as habitual behaviour
and captive attitude on mode choice behaviour.
4.1 Attitudes to private vehicle use
A set of attitudinal statements was presented to respondents. There were four groups of statements
including belief, feeling, intention and behaviour (in total 11 statements). Individuals were asked how
much they agree with each statement. The results are shown in Table 2.
The study found that most private vehicle users believed that private vehicles were important for their
daily lives and would still be essential even a comprehensive public transport system had been
implemented. They felt that using private vehicle had great benefit and they had intention of using
private vehicles even for short distances. These attitudes reflect that private vehicle users have some
degree of captive to their personal vehicles or having habit to use their personal vehicles even there is
public transport available or when travelling for a short distance. This would be a barrier for modal shift
to public transport.

Table 2 Attitudes to private vehicle use
Percentage (%)
Attitudinal questions

Travel
Mode

Totally
not
agree

Not
agree

Neither

Agree

Totally
agree

1. Belief
Private vehicle is necessary for living now and in
the future. (q1)

PC

0

4

10

63

23

MC

0

1

11

54

34

The use of a private vehicle is still needed, even
public transport is perfect. (q2)

PC

1

17

12

51

19

MC

0

7

13

46

34

PC

0

13

18

45

24

MC

0

5

21

38

36

PC

1

12

21

37

29

MC

1

6

18

38

37

PC

0

20

15

42

23

MC

0

7

13

51

29

PC

3

21

18

35

23

MC

0

10

17

44

29

Neutral

Much

Very
high

2. Feeling
I feel difficulty of travel if not using a private
vehicle. (q3)
I feel difficulty in changing travel mode from
private vehicles to public transport. (q4)
3. Intention
Whenever I am travelling, I intend to use private
vehicle only. (q5)
Despite travel distance of only 375 meters, I intend
to use private vehicle only. (q6)

Travel
Mode

Percentage (%)
Very
low

Low

4. Behaviour
I specialise in car driving. (q7)
I specialise in motorcycle riding. (q8)

PC

0

4

8

53

35

MC

21

9

13

38

19

PC

1

1

3

34

61

MC

0

0

4

53

43

Despite traffic congestion, I still insist on using
private vehicle. (q9)

PC

0

8

22

46

24

MC

0

0

12

57

31

Despite the convenience of public transport, I still
insist on using private vehicle. (q10)

PC

0

1

19

54

26

MC

0

2

16

53

29

PC

0

7

31

43

19

MC

0

4

26

43

27

Although there is road pricing in the area, I will use
private vehicle, anyway. (q11)
Note: MC = Motorcycle users, PC = Private car users

4.2 Analysis of habitual behaviour and captive attitude
These results of attitudes to private vehicle use (in the previous section) were analysed by factor analysis
to reflect habitual behaviour and captive attitude of private vehicle users. The initial analysis found that
the KMO (Kaiser-Meyer-Olkin measure of sampling adequacy), which was used to measure the
suitability of the information, was 0.89. It was greater than 0.5 and approached 1, therefore, the data are
suitable for factor analysis when modelling could explain at 89.1%.
Table 2 shows factor loadings from exploratory factor analysis. Eleven indicators can be classified into
two groups of latent factors. One factor consists of q7 and q8, while the rests are indices of the other
factor. The percents of variance were equal to 10.71% and 49.27% respectively. The latent first factors
can be named "habitual behaviour" (P_BEH), while the second factor can be called "captive attitude"
(ATT).

Table 2 Factor loading of the indices after rotation of factors
Factors
Attitudinal questions
1. I feel difficulty of travel if not using a private vehicle. (q3)

Habitual Behaviour Captive Attitude
(P_BEH)
(ATT)
.120
.825

2. I feel difficulty in changing travel mode from private vehicles to
public transport. (q4)

.149

.808

3. Despite travel distance of only 375 meters, I intend to use private
vehicle only. (q6)

.080

.807

4. Although there is road pricing in the area, I will use private
vehicle, anyway. (q11)

.142

.790

5. Whenever I am travelling, I intend to use private vehicle only. (q5)

.038

.782

6. The use of a private vehicle is still needed, even public transport
is perfect. (q2)

.019

.769

7. Despite the convenience of public transport, I still insist on using
private vehicle. (q10)

.079

.749

8. Despite traffic congestion, I insist on using private vehicle. (q9)

-.028

.744

9. Private vehicle is necessary for living now and in the future. (q1)

-.042

10. I specialise in motorcycle riding. (q8)

-.783

.644
-.008

11. I specialise in car driving. (q7)

.747

.099

Eigen values

1.178

5.420

Percent of Variance

10.71

49.27

The relationship between “captive attitude” and “habitual behaviour” was confirmed by the
confirmatory factor analysis as shown in Figure 1a. The analysis found that the chi-square = 1,084.340,
degree of freedom = 43, chi-square per degree of freedom = 25.217, root mean squared residual
(RMSEA) = 0.142, Goodness of fit index (GFI) = 0.857. That is, the analysis of the structural equation
model was not consistent with the data. (Note that RMSEA value equal or less than 0.06, and CFI and
GFI values greater than 0.90 indicate a good fit to data (Tabachnick and Fidell, 2000)).
Thus, the model was adjusted by connecting two-headed arrows between the deviation of variable
indices, which relied on the consideration of the Modification Indices pairs. Analyses were done after
adjusting the model until the results of the analysis have been established. Data analysis results after
adjustment for the new structure are shown in Figure 1b. It was found that the structural equation model
was consistent with the data by considering the chi-square (at degrees of freedom equal to 20 and the
number of 1,200 samples) is equal to 36.201, chi-square per degree of freedom = 1.810, RMR = 0.012,
GFI = 0.995, AGFI = 0.983 and RMSEA = 0.026. This explains the “captive attitude” and “habitual
behaviour” factors associated with positive correlation (0.34). The directed arrows from the two latent
variables to the 11 observed variables indicate the loadings of the variable on the proposed two latent
factors. Therefore, it is confirmed that the captive attitude and habitual behaviour can be explained by
the 11 observed variables.

(a) Before updating model

(b) After updating model

Figure 1 The relationship between captive attitude and habitual behaviours

4.3 Mode Choice Model
Mode choice behaviour affected by the system features (travel time and cost) with captive attitude and
habitual behaviour was analysed by the logit model. Each of the 1,200 respondents, who were private
car and motorcycle users, was presented nine scenarios and was asked to choose his/her own private
vehicle (personal car or motorcycle) or BRT for their journeys to work or education. The utility functions
for these responses were set as Equation 1.

VPC  ASC  t  (Total Travel Time) PV  c  (Total Travel Cost ) PV

VBRT

 r  (Ch arg e) PV  ha  P _ BEH  ca  ATT
 t  (Total TravelTime) BRT  c  (Total Travel Cost) BRT

(1)

The utility of private vehicle use (VPC) is a function of total travel time, total travel cost, and charging
of private vehicle use (road pricing), habitual behaviour (P_BEH) and captive attitude (ATT). The utility
of BRT use (VBRT) is a function of total travel time and BRT fare.
The data gathered from personal car (PC) users and motorcycle (MC) users were separately analysed.
The model results are presented in Tables 3 and 4, respectively. (Greater detail of the model development
and discussion is presented in Pongmesa, 2013). For each group, two models were developed. One is
the model without captive and habit variables, and the other one is the model with captive and habit
variables. The captive and habit variables are the latent variables, which were analysed by factor analysis

in the previous section. These models are to demonstrate the effects of captive and habit behaviour on
mode choice behaviour.
The results show that private vehicles (both car and motorcycle) are much more preferable to private
vehicle users than BRT (ASC is positive sign), when everything else is equal. The charge has a
significant negative effect, as expected, indicating that when the road charge increases, preference of
private vehicle use falls.
The analyses also show that the model with captive and habit variables are significantly better than the
one without the variables. Captive and habit variables have positive significant effects, confirming that
those who are captive to their private vehicles and/or have habit to use their personal vehicles are less
likely to switch to use the BRT. Therefore, the model with captive and habit variables would predict
mode shift to BRT less than prediction from the model without captive and habit variables. This means
that prediction from the model without concerning captive attitude and habit behaviour tends to
overestimate mode shift from private vehicles to the alternative, as shown in Tables 5 and 6.
Comparing the scenarios with and without road pricing, the prediction show that the higher level of
charge, the more car and motorcycle users switch to use BRT, as expected. Mode shifts to BRT without
charging private vehicles (charge = 0) are rather low, compared to the development of BRT integrated
with road pricing.
Without charging motorcycle use (see Table 6), motorcycle users rarely switch to use the BRT. This is
because using motorcycle is very convenient and cheap. The higher level of charge increases, the more
BRT users switch from Motorcycle, particularly with higher levels of charge. This show that road
pricing is an effective strategy to break captive attitude and driving habit behaviour. However, Chen and
Lai (2011) concern that implementing road pricing to reduce motorcycle use behaviour may be difficult
in practice, particularly more complicated in a motorcycle-dependent area than in a car dependent one.
Thus planning to implement road pricing for motorcycle users should be further studies in more details.
Table 3 Parameters of mode choice model for car users

ASC
Travel time (t)
Travel cost (c)
Charge (r)
Habit (ha)
Captive (ca)
Observations

Model without captive and
habit variables
Coefficient
t-ratio
1.3086
4.51
-0.0389
-5.45
-0.0271
-3.81
-0.0288
-23.39
5,400

2

0.0862

0.1092

Log Likelihood

-3,385.696

-3,300.480

Variables

Model with captive and
habit variables
Coefficient
t-ratio
1.3520
4.59
-0.0417
-5.54
-0.0280
-3.88
-0.0298
-23.66
0.3551
11.829
0.1552
5.216
5,400

Table 4 Parameters of mode choice model for motorcycle users
Variables
ASC
Travel time (t)
Travel cost (c)
Charge (r)
Habit (ha)
Captive (ca)
Observations

Model without captive and
habit variables
Coefficient
t-ratio
1.0791
2.93
-0.1519
-8.59
-0.1164
-6.57
-0.1735
-26.80
5,400

Model with captive and
habit variables
Coefficient
t-ratio
1.2999
3.47
-0.1549
-8.71
-0.1174
-6.59
-0.1804
-27.09
0.4579
10.09
0.3259
5.73
5,400

2

0.3351

0.3620

Log Likelihood

-1,903.460

-1,826.460

Table 5 Prediction of car users switching to BRT
Road
charging
0 Baht
30 Baht
60 Baht
90 Baht

Model without captive and habit
variables
BRT fare
10 Baht
20 Baht
30 Baht
30%
24%
20%
50%
43%
37%
70%
64%
58%
85%
81%
76%

Model with captive and habit
variables
BRT fare
10 Baht
20 Baht
30 Baht
24%
19%
15%
44%
37%
30%
65%
59%
52%
82%
78%
72%

Table 6 Prediction of motorcycle users switching to BRT
Road
charging
0 Baht
15 Baht
30 Baht
45 Baht

Model without captive and habit
variables
BRT fare
10 Baht
20 Baht
30 Baht
2%
1%
0%
24%
10%
3%
78%
55%
29%
98%
93%
82%

Model with captive and habit
variables
BRT fare
10 Baht
20 Baht
30 Baht
1%
0%
0%
20%
7%
2%
74%
50%
25%
97%
92%
80%

5. Conclusions
This paper presented the possibility of integrating Bus Rapid Transit (BRT) with road pricing to reduce
private vehicle use in Chiang Mai, Thailand. A total of 1,200 private vehicle users (car and motorcycle),
was randomly surveyed by a Stated Preference (SP) exercise and attitudinal questionnaire. Two
situations were designed including: (1) development of Bus Rapid Transit (BRT) system alone, and (2)
development of BRT system with road pricing. The factor analysis was used to classify habitual
behaviour and captive attitude, while Logit model was used to analyse the effects of the BRT and road
pricing.
Habitual behaviour and captive attitude of private vehicle users were observed. The obtained results
have shown that most private vehicle users believed that private vehicles were important for their daily
lives and would still be essential even if a comprehensive public transport had been implemented. They
felt that using private vehicles had great benefit and they had the intention of using private vehicles even
for short distances. Private vehicle users perceived difficulty when being asked to reduce their vehicle
trips, even if their city has Bus Rapid Transit system. These reflect that private vehicle (car and
motorcycle) users are likely to be captive to their vehicles and/or have habit to use their vehicles with
less considering alternative modes. Therefore, development of public transport system needs to consider
personal psychology factors affecting mode choice behaviour.
The study also showed that utilising BRT system development together with road pricing is more
effective than BRT system development alone. Therefore, improvement of BRT system would be more
effective if it is integrated with restraint measures (e.g. road pricing) that can reduce habitual behaviour
and captive attitude.
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