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By employing discrete choice experiment with face-to-face survey 
data of 135 local inhabitants in Ho Chi Minh City, this paper analyzes 
preference for the urban metro network transportation. The result 
reveals that seat availability, time, and cost reduction of the trip with 
metro robustly incite users to utilize this transportation service. 
Passengers of metro are willing to pay 0.606 and 4.106 thousand VND 
for one minute reduction of travel time and seat availability on the 
train cart, respectively. Furthermore, monetary welfare gained for a 
switch to metro is 64.3 thousand VND for each individual. Some 
implications regarding ticket prices and policy are also discussed. 
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1. Introduction 

Urban traffic congestion is one of the 
most frequently confronted issues in 
developing countries in Southeast Asia, 
especially in Vietnam. Owing to the inability 
of urban transportation infrastructure 
development to keep pace with the growing 
number of private vehicles, the congestion 
situation in major cities, namely Hanoi and 
Ho Chi Minh (HCMC), has been further 
aggravated in recent years. With the 
population of nearly 8 million in HCMC in 
2013 (General Statistics Office of Vietnam, 
2013), vast travel demand arises and 
accompanies a large number of motorbikes 
and cars. Reportedly, the volume of 
registered vehicles in HCMC witnessed a 
fivefold increase from 1.1 to 5.43 million in 
the period of 2000–2011 and is expected to 
rise by 2 million, reaching 7.43 million by 
the end of 2015 (Department of Transport 
HCMC, 2016). Coupled with around 1 
million motorbikes immigrating from other 
provinces, the ratio of motorcycle per person 
could be exorbitant. However, the city space 
allocated for transportation, in comparison 
with that of other cities worldwide, in 
average (20–25%), is approximately 7.8% 
lower. On the other hand, the public bus 
service, which is initially anticipated to 
alleviate the transportation burden of the 
city, has been unsuccessful. To be specific, 
barely 5% of the city population utilizes this 
service and most citizens choose motorbike 
as their main transportation mode (Vu & Do, 
2013). 

Lately, the Ho Chi Minh City Metro 

project, which was proposed in 2002, has 
attracted attention of the local government 
as it is expected to resolve the traffic 
congestion issue. The project comprises six 
lines and will be implemented based on 
Build-Operate-Transfer (BOT) and Public 
Private Partnerships (PPP). Currently, two 
first metro lines have been constructed since 
2009 and will be in operation in 2020. The 
posed question is, under these 
circumstances, whether citizens will make 
use of the metro in substitution for other 
transportation means or continue using 
private vehicles. This requires determinants 
of transportation choice and probabilities of 
usage to be respectively examined and 
estimated. Furthermore, to assist in policy 
making processes, welfare changes for 
metro use and attribute improvements will 
also be analyzed. The results of this study 
are expected to be useful to policy makers, 
urban planners, and administrators of the 
railway project in terms of demand forecast, 
prices set for the metro service, and public 
transportation planned for the city in the 
future. 

This study applies discrete choice 
experiment (DCE) method with data of 
individuals in HCMC to explore the choice 
preference to metro transport. Justification 
for the application of DCE method could be 
made by the following points. First, DCE is 
a commonly exercised method in demand 
estimation or valuation of goods and 
services, especially when they are 
hypothetical or not yet accessible (Lancsar 
& Louviere, 2008), which is the case of 
metro network in HCMC. Second, given the 
difficulty in sampling involved in large 
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populations such as HCMC, DCE could 
prevail as a fitting method. To further 
elaborate, while non-experimental methods, 
binary analysis for instance, could collect 
information relating to one actual choice for 
each observation only, DCE, on the other 
hand, allows for choice repetition for each 
respondent. This effectively produces larger 
dataset and robust estimates thanks to 
variations in attribute levels (Bateman et al., 
2002). Third, DCE has the ability to draw 
forth monetary benefit (willingness to pay) 
(WTP) for individual characteristics and the 
hypothetical scenario as a whole, which 
could potentially be used as inputs in project 
appraisals and policy making process 
(McIntosh, 2006). 

2. Literature review 

DCE method has its theoretical 
foundations in the attribute theory of 
consumers (Lancaster, 1966) and random 
utility theory. While the former emphasizes 
the importance of attributes of commodities 
in utility acquisition, the latter, on which the 
analytical framework of DCE is based, is 
derived from the psychological study of 
Thurstone (1927), which argued that 
formulation of an individual’s choice is a 
result of a process in which random 
components are associated with alternatives, 
given that the decision maker has full 
realization of the choice. If the actual stimuli 
in this theory were replaced with satisfaction, 
or in other words, utility, then the resulting 
choice could be explained by an economic 
choice model where an individual will choose 
the alternative producing the highest utility 

level (McFadden, 2001). 

Marschak (1959) first introduced 
Thurstone (1927)’s concepts into economics 
by proposing random utility maximization 
theory in which an individual’s utility is 
maximized using choice probabilities. The 
theory had been developed into theoretical 
framework by Manski (1977), before 
extended into analytical framework in many 
studies (McFadden, 1980; McFadden, 1986; 
McFadden & Train, 2000). These 
frameworks have been widely adopted in 
many fields of research, ranging from 
medicine and economics to transportation, 
and diversely tailored by incorporating 
different econometric techniques, including 
categorical regression models and structural 
equation modelling (Rungie et al., 2011).  

In the field of transportation research, 
despite the vast amount of empirical 
literature, studies concerning travel mode 
choice considerably vary due to a wide 
assortment of different choice set designs, 
econometric techniques, and data 
employment. Several common experiment 
designs are orthogonal design, D-efficient 
design, and random design. Econometric-
wise, multinomial logit, nested logit, mixed 
logit, heteroskedastic extreme value, and 
multinomial probit are popular models (Kjær, 
2005). 

Given characteristics of the decision 
maker only, multinomial logit is the dominant 
model in the literature. However, several 
earlier studies are different in terms of 
experiment design. For example, while 
Brewer and Hensher (2000), Leitham et al. 
(2000), and Garrod et al. (2002) utilized 
orthogonal design with unlabeled 
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transportation alternatives and randomly 
designed task assignment, Wang et al. (2000), 
Henser and Prioni (2002), Zhang et al. (2004) 
employed orthogonal design in conjunction 
with blocked attribute design for choice sets. 
Other less common designs are typically 
adopted in the study of Cantillo and de Dios 
Ortúzar (2005) with D-efficient design and 
Hollander (2006) with random design. 

Nested logit model, in comparison with 
multinomial logit, allows for grouping of 
similar alternatives in choice sets, typically 
employed in studies related to public 
transportation and private vehicle choice. 
However, like studies that utilized 
multinomial logit technique, different designs 
were employed. Hensher and King (2001) 
applied orthogonal design with labeled 
alternatives, whereas in other studies (e.g., 
Bhat & Castelar, 2002; Jovicic & Hansen, 
2003; Cherchi & de Dios Ortúzar, 2006; 
Espino et al., 2006) revealed preference data 
were combined with stated preference data to 
alleviate technical limitations occurring only 
when one type of data is used.  

To relax some statistical assumptions of 
the previous models and enable taste 
variations of individuals, mixed logit model 
was developed. Similar to other studies, 
many experimental designs were applied. 
Several studies which used unlabeled 
orthogonal design include Hensher (2001), 
Hensher and Greene (2003), Tseng and 
Verhoef (2008), McDonell et al. (2009), 
Sener et al. (2009), and Rouwendal et al. 
(2010). D-efficient technique was employed 
in Greene et al. (2006), Hensher and Rose 
(2007), Puckett et al. (2007), Hensher (2008a, 
2008b), Hensher et al. (2008), Hensher et al. 

(2009), Hess and Rose (2009), and Puckett 
and Hensher (2009). A typical study with 
random design in this category is Train and 
Wilson (2008). 

Other less common econometric models 
such as ordered logit, ordered probit, and rank 
ordered logit were applied in studies of 
Wang, Hensher and Ton (2002), de Palma 
and Picard (2005), Ahern and Tapley (2008), 
and Beuthe and Bouffioux (2008). 

In the scope of HCMC, there are also 
several studies concerning urban 
transportation mode choice. The earliest 
study of Nguyen (1999), for instance, 
employed a multinomial choice model of 
private vehicle to calculate commuter values 
of time, which would be subsequently used to 
make suggestion for congestion toll. The 
model regards trips as units of analysis, thus 
it is capable of taking into account both 
modes of specific and socio-economic 
factors. However, its specification is 
relatively simple, and public transport option 
is left out in this study. 

Later studies of mode choice in HCMC 
began to consider this factor into models. Ho 
and Yamamoto (2011) established a 
generalized nested logit model of private 
vehicle choice and incorporated public bus 
availability as independent variables. Ten 
combinations of household vehicle 
ownership were used to form a single 
dependent variable in this study. The results 
pointed out that, apart from income, 
perceived bus-related characteristics such as 
coverage and convenience greatly influenced 
households’ behavior to own multiple private 
vehicles. 
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Tuong (2014) examined determinants of 
commuting mode choice in HCMC at the 
descriptive level using a small sample of 
participants. Although the applied technique 
was not rigorous, the results revealed several 
interesting insights. First, cost and time 
saving are two main factors urging 
inhabitants to commute either by bus or 
motorbike, rather than social or 
environmental concerns. Second, perceived 
instrumental value of public bus is not highly 
valued. Therefore, a more developed and 
convenient public transport system is 
essential to the city in the future. 

Similar to Tuong (2014) in terms of 
research objectives, Nguyen et al. (2015) 
applied a conventional logit model with data 
of individuals in HCMC. However, only two 
alternatives, public and private 
transportation, were treated as dependent 
variable. Sensitivity analysis was also 
conducted in the logistic expression with 
respect to congestion and parking cost to find 
out how a change in travel cost would induce 
people to utilize public transport. Generally, 
the results of this study highlight the 
importance of cost and time to public 
transportation behavior. 

These studies, although diverse in terms 
of technique employment, do expose several 
shortcomings. First, they are unable to 
incorporate choice-specific variables which 
are variant across both alternatives and 
choosers. Second, welfare gained (or lost) 
when inhabitants switch a different mode of 
transport has not properly analyzed. These 
will be addressed in this study. 

 

3. Experiment design, methods, and 
data 

In urban areas with complex networks of 
travel mode alternatives, the transportation 
behavior modelling of travelers could be a 
difficult and complicated task. Often, for 
various reasons, urban commuters utilize 
different modes of transport for their 
purposes. However, it would be impossible 
for a choice model to accommodate either 
non-mutually exclusive or infinite choices to 
account for this fact (Train, 2009). In 
addition, attributes of preference for each 
travel alternative could be different. For 
example, the parking cost attribute cannot be 
present considering public transportation, or 
metro, thanks to its high level of 
mechanization, virtually could not cause any 
delay in delivering the transportation service. 
Therefore, generalization of urban 
transportation is required before an 
experiment design is attempted. Arentze and 
Molin (2013) classified the urban 
transportation into three main types and 
disaggregated them into phases with 
associated attributes. The detailed 
categorization is shown in the figure below: 
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Motorbike and car transportation: 

Main phase Last phase 
  

  

Travel time 
Travel cost 
Delayability 

Walking time 
Parking cost 
Parking time 

Taxi service: 

Main phase Last phase 
  

  

Travel time 
Travel cost 
Waiting time 
Delayability 

Walking time 
Parking cost 
Parking time 

Public transportation: 

First phase Main phase Third phase 
   

   

Travel time 
Travel mode 
Waiting time 
Parking cost 

Travel time 
Travel mode 
Waiting time 
Transition time 
Seat availability 
Station infrastructure 
Delayability 

Travel time 
Travel mode 
Waiting time 

Figure 1. Attributes of urban transportation 

Source: adapted from Arentze and Molin (2013) 

Generally, from the perspective of an 
individual, a particular mode of transport in 
the urban area, whether it is public, private, 
or competitively provided, could be 
characterized by four primary attributes: 
time, cost, seat availability, and 
infrastructure quality. Time could be 
measured by travelling time on the vehicle 
plus transiting time and/or any variations 
caused by traffic delays, waiting periods, or 

parking. Cost includes petrol cost, parking 
cost and depreciation for private vehicle, 
transiting cost, or ticket fee for public 
transporting. For seat availability and 
infrastructure, this study excludes the latter 
since it would be difficult and biased for an 
individual to rate the quality of the public 
transport facilities, given that the bus service 
is poorly utilized and the scenario of the 
existence of a metro system is relatively 



	
122		 Nguyen Thanh Son & Nguyen Duy Chinh / Journal of Economic Development, 24(3), 116-136  	
 

hypothetical. In addition, incorporation of 
subjective valuation is not recommended in 
conditional logit DCE since it may raise 
response errors (Li & Mattsson, 1995). 

Given the aforementioned notion, the 
experiment design for this study is as 
follows. First, the survey process consists of 
two stages whose data feature preference 
data and stated preference data, respectively. 
The combined use of two types of data is 
intended to limit the collinearity problem, 
which often arises from strong correlation of 
attributes of alternatives (Adamowicz et al., 
1994). The initial stage of the survey aims to 
collect information relating to travel 
purposes and their corresponding attribute 
data of the utilized modes of transport 
associated with travel purposes, including 
total time, seat availability, and total cost. 
Then, a scenario of the metro network in 
HCMC, which includes specific metro 
characteristics, images of train carts, and a 
detailed map of metro lines, is elicited. 
Consequently, in the second stage, 
respondents are required to make a choice of 
transportation between a mode with highest 

utilization frequency and the proposed 
metro scenario. In particular, ten 
consecutive choice sets are given with 
different metro prices and seat availability 
options. Respondents’ socio-economic 
characteristics are also collected at the end 
of the survey. 

Second, regarding choice set building, 
random design will be employed as 
orthogonal and D-efficient design are not 
appropriate when attributes and 
corresponding levels are not abundant. To be 
specific, a focus group discussion was held 
to assemble cost estimates for current public 
transportation methods in HCMC. The 
results show that if the travel demand of an 
average income individual in HCMC could 
be fully satisfied by public transportation, it 
would cost that person roughly 1,000 VND 
per kilometer travelled. Therefore, in 
combination with two seat availability 
options, ten choice sets are constructed with 
prices ranging from 300 to 1,250 VND and 
five intervals of 200, 250, 250, 250, and 250 
VND. The table below illustrates a sample 
choice set in the second stage. 

Table 1 

Sample choice set in the survey 

Assuming you are offered two transportation choices for your most frequent purpose of travel, which 
is going to work. Two options are your current mode, which is motorbike, and metro. The metro 
would cost you 300 VND per kilometer and there is NO seat availability. What would you choose? 

 Your current mode: motorbike Metro 

Total travel time 

Seat availability 

Travel cost 

Parking cost 

30 minutes 

Yes 

9,000 VND 

3,000 VND 

10 minutes 

No 

15,000 VND 

0 VND 
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Choice of 
transportation x o 

Note: In the actual survey, underlined information would be filled or calculated based on the first 
stage of the survey. To be specific, information in the ‘your current mode’ column is transferred from 
the first stage. In the metro column, ‘Total travel time’ is calculated by dividing the reported distance 
of the travel purpose by the velocity specification of train cart, and ‘Total travel cost’ is calculated by 
multiplying the distance by given metro price.  

To establish the analytical framework in 
this study, the utility framework will be 
applied to accommodate two categories, 
which are modes of transport characteristics 
and individual characteristics (Yang et al., 
2009). These two categories will be 
subsequently analyzed with the econometric 
model of conditional logit to determine their 
impacts on inhabitants’ choice of mode of 
transport. Attributes of modes include total 
transporting time, total transportation cost, 
and seat availability on the mode. 

Within the economic framework, when 
facing with J mutually exclusive 
alternatives, an individual will make 
decision on the utility maximization basis. In 
other words, he or she will choose the 
alternative which yields the highest utility 
compared to the rest. Thus, when two 
alternatives are considered, the probability 
of an n individual to choose an i 
transportation mode over a j mode is: 

𝑃"# = 𝑃𝑟	 𝑈"# > 𝑈") , ∀𝑗 ≠ 𝑖	 

where U is the utility function of an 
individual when he or she chooses an 
alternative. The random utility 
maximization theory stated that 𝑈 consists 
of two parts, which are deterministic 
component, 𝑉, and an alternative-invariant 
unobserved random component, 𝜀. Thus, the 

probability function can now be rewritten as: 

𝑃"# = 𝑃𝑟 	 𝑉"# + 𝜀"# > 𝑉") + 𝜀") , ∀𝑗 ≠ 𝑖	

= 𝑃𝑟	 𝜀")	−	𝜀"# 	< 	𝑉"# − 𝑉") , ∀𝑗 ≠ 𝑖	

Assuming the deterministic part is a 
linear function of coefficients, 𝛽, and 
attributes transportation mode of choice, 𝑆#. 
The indirect utility function is rewritten as: 

𝑉"# = 𝐴𝑆𝐶# + 𝛽𝑆#, ∀𝑗 ≠ 𝑖	

where 𝐴𝑆𝐶# (Alternative-Specific 
Constant) represents effects unrelated to 
transportation mode attributes to the indirect 
utility of the decision maker. 𝑆# is assumed 
to vary by alternative and 𝛽 is constant for 
individuals, but differs for each 
transportation mode. 

In the context of this study, two 
conditional logit models will be estimated. 
The first standard model includes 
alternative-specific variables and 
alternative-specific constants for different 
modes of transport. Assuming random 
components follow Gumbel distribution, the 
probability that the n agent will choose the i 
alternative is: 

𝑃"# =
𝑒𝑥𝑝	(𝑉"#)
𝑒𝑥𝑝	(𝑉"))

=
)>?

, ∀𝑗 ≠ 𝑖 
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Since the standard model is not capable 
of including person-specific attributes as 
they do not vary across choices (Long & 
Freese, 2006), the second model, the general 
conditional logit model, will incorporate 
additional person-specific variables. 
Therefore, the probability function in this 
model will be: 

𝑃"# =
𝑒𝑥𝑝	(𝑉"# + 𝛽"𝑥#)
𝑒𝑥𝑝	(𝑉") + 𝛽"𝑥))

=
)>?

, ∀𝑗 ≠ 𝑖 

where 𝑥# is the vector comprising person-
specific variables. In estimation of this 
model, a dummy variable is created and 
equal to 1 if the observation is metro. The 
dummy will be interacted with person-
specific variables in the study to disallow it 
to vary across alternatives. Some 
specifications of variables used are given in 
the table below: 

Table 2 

Variable description 

Variable Description Expected sign 

Dependent variable   

Choice Respondents’ choice of transportation mode in long 
data format 

 

Alternative-specific variable 

Total time Numerical data indicating total time spent on the 
corresponding choice (in minute) 

(-) 

Total cost Numerical data indicating total cost spent for the 
trip (including parking cost) in 1,000 VND 

(-) 

Seat availability A dummy which equals to 1 if the alternative of 
choice has seats available, 0 otherwise 

(+) 

Individual-specific variable 

Gender Equals 1 if the respondent is male, 0 otherwise  

Age Numerical data  

Schooling years Numerical data  

Income Numerical data (in thousand VND)  

Motorbike ownership Equals 1 if the respondent owns at least one 
motorbike, 0 otherwise 

 

The conditional logit model also allows for calculation of marginal rates of substitution 
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between attributes, which, in turn, is used to produce willingness to pay (WTP) for a change 
in utility, or, in other words, a change in an attribute. To be specific, the gained (or lost) 
welfare through a change in an k attribute of a transportation mode is calculated as follows: 

𝑊𝑇𝑃B = −
𝛽B

𝛽CDCEFGDHC
	

For the conditional logit model, estimated coefficients are asymptotically normally 
distributed. Therefore, a confidence interval for WTP can be constructed (Hole, 2007). 

The individual data are collected using 
face-to-face direct survey. Non-probabilistic 
convenience method is employed. To be 
specific, five districts on which 1st and 2nd 
metro lines are expected to be constructed 
are selected to survey. The sample data 
consist of 135 individuals, with 27 
individuals for each district. In each district, 
two survey sessions that were conducted 
comprise a morning session, which took 
place in a university located in that district, 
and an evening session, in a supermarket. 
Only respondents aged 18 or older were 

selected, and it took approximately 20 
minutes to fully survey a respondent.  

4. Results and discussion 

The standard conditional logit model is 
initially run with three characteristics of 
transportation modes. Then, WTP and its 
corresponding confidence interval for 
eachattribute are calculated. The estimates 
for the metro choice are presented in the 
table below: 

Table 3 

Utility estimates for metro choice of the standard conditional logit model 

Variable Coefficient S.D. P-value Odd-ratio WTP 
Lower 
WTP 

Upper 
WTP 

Total cost -0.076 0.012 0.000 0.926    

Total time - 0.069 0.013 0.000 0.933 -0.904 -1.432 -0.542 

Seat availability 0.296 0.113 0.009 1.344 3.869 0.955 7.590 

ASC - 0.368 0.200 0.066 0.692 -4.815 -4.011 -3.197 

Log-likelihood -884.544       

LR Chi2 (4) 151.06       

Adj. R-squared 0.075       

AIC 1.316       
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Variable Coefficient S.D. P-value Odd-ratio WTP 
Lower 
WTP 

Upper 
WTP 

BIC - 7 932.691       

N 2 760       

Sample size 135       

Note: WTP is measured in thousand VND, and WTP confidence intervals are inferred using Krinsky-
Robb bootstrapping method. 

At first glance, all the signs of the 
variables in the standard model are 
consistent with the expectation. While 
negative signs of the two variables cost and 
time signify the lessening probability of 
choosing metro option when opportunity 
costs of the service increase, seat availability 
improvement tends to stimulate people to 
use the hypothetical metro option. 
Furthermore, the statistical insignificance of 
the ASC implies that there is no disparity in 
preference when individuals are faced with 
a choice between the existing mode and 
metro, assuming that their paired attributes 
are identical. In other words, when only the 
characteristics of modes of transport are 
taken into account, inhabitants in HCMC do 
not prefer to switch to metro. 

The WTP calculations show that with a 
reduction of one minute in travelling, 
willingness to pay, or monetary welfare, of 

an individual will rise by 0.904 thousand 
VND. Welfare is also increased by 3.869 
thousand VND by ensuring seat availability 
in the metro during the travel period. The 
coefficient of ASC is not statistically 
significant in this model. Thus, the model is 
unable to calculate reliable WTP estimate 
for a switch to metro from other transport 
alternatives. 

To further examine the impacts of 
individual characteristics on the choice of 
metro, the general conditional logit 
regression is conducted by having person-
specific attributes interacted with ASC 
dummies. The motorbike ownership dummy 
is excluded from the model since a large 
proportion of the sample (94%) owns at least 
one private vehicle, which makes the log-
likelihood function fail to produce valid 
estimates. The results are presented in the 
table below: 
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Table 4 

Utility estimates for metro choice of the general conditional logit model 

Variables Coefficients S.D. P-value Odd-ratio WTP Lower 
WTP 

Upper 
WTP 

Alternative-specific  

Total cost -0.079 0.013 0.000 0.924    

Total time -0.048 0.013 0.000 0.953 -0.606 -1.071 -0.268 

Seat availability 0.330 0.118 0.005 1.391 4.160 1.217 7.995 

ASC 5.105 0.698 0.000 164.87 64.360 42.196 99.560 

Individual-specific  

ASC × age -0.290 0.035 0.000 0.748    

ASC × male -0.113 0.122 0.354 0.893    

ASC × income 0.072 0.028 0.010 1.074    

ASC × 
schooling 

0.121 0.058 0.037 1.129   
 

Log-likelihood -822.689       

LR Chi2 (4) 274.781       

Adj. R-squared 0.135       

AIC 1.231       

BIC - 8 027.570       

N 2 760       

Sample size 135       

Note: WTP is measured in thousand VND, and WTP confidence intervals are inferred using Krinsky-
Robb bootstrapping method. 

Similar to the standard model, the 
general one yields statistically significant 
alternative-specific estimates whose signs 
adhere to initial expectations, except for 
ASC, which is dramatically altered in terms 
of both magnitude and significance when 

individual-specifics enter the model. In 
comparison with the previous model, this 
change of ASC could be interpreted as 
follows. First, there is a difference in 
preference when an individual chooses 
between existing vehicles and metro, 
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holding their paired attributes identical. In 
other words, metro is preferred to other 
alternatives. Second, the switching behavior 
may be attributed to demographic 
characteristics of individuals, rather than 
attributes of modes of transport. 

Demographic variables show significant 
impacts on the mode choice, except for 
gender. To be specific, as people get 
wealthier, or attain more schooling years, 
they are more likely to use the metro service. 
While the former is empirically advocated in 
most studies, there is no existing theoretical 
explanation to justify the latter. However, 
one possible reason is that with higher 
education level, customers become more 
aware of the benefits that metro may bring, 
motivating them to use it when the system is 
actually implemented. Gender, on the other 
hand, has no influence on the mode choice, 
implying that there is no difference in the 
preference experienced between male and 
female. 

WTP estimates for total time and total 
cost in the general model are different from 
those of the standard model due to the 
changes in coefficients. In the general 
model, welfare will increase by 0.604 
thousand VND for a reduction of one minute 
of metro transportation. With ensured seat 
availability on metro, welfare could rise by 

approximately 4.1 thousand VND. 
Additionally, an individual is willing to pay 
64.3 thousand VND to switch to metro from 
another mode implying that welfare of an 
individual increases by 64.3 thousand VND 
when metro is chosen to be utilized. This 
amount stems from the reduction of travel 
time when a particular trip is experienced 
using metro instead of other modes. 

In terms of model fitness, the general 
model is more well suited to explain the 
behavior of the sample than the standard 
model since Log-likelihood, Akaike 
Information Criteria (AIC), and Bayesian 
Information Criteria (BIC) of the general 
model are higher than those of the standard 
one. In comparing the two models with 
different combinations of interaction terms, 
the general model still outperform the other 
in terms of AIC and BIC. 

Following the econometric results, 
percentage of people willing to switch to 
metro and probabilities of choosing metro as 
the main mode of transport will be 
calculated from the sample data and the 
general conditional logit model, 
respectively. First, from the stated 
preference sample data, the number of 
people who would opt for a switch at 
different ticket prices is shown below: 
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Table 5 

Percentage of respondents who are willing to switch to the metro option 

Ticket price (VND per kilometer) 300 500 750 1 000 1 250 

Number of respondents switching 96 93 91 81 73 

Percentage 71% 69% 67% 60% 54% 

Apart from that, the probabilities of the sample individuals choosing metro are calculated 
using the choice probability function from the general model: 

𝑃𝑟	(𝑚𝑒𝑡𝑟𝑜)" =
𝑒𝑥𝑝 	𝛽C#LM𝑡𝑜𝑡𝑎𝑙𝑡𝑖𝑚𝑒 + 𝛽HMEC𝑠𝑒𝑎𝑡 + 𝛽LMCQD𝑡𝑜𝑡𝑎𝑙𝑐𝑜𝑠𝑡 + 𝛼′𝑥"

𝑒𝑥𝑝 𝛽U𝑆# + 𝛼′𝑥"
=
)>?

where α′and 𝛽U are vectors of 
coefficients of interactions terms and 
coefficients of mode characteristics 
variables respectively. 𝑃𝑟	(𝑚𝑒𝑡𝑟𝑜)" is the 
probability that an n individual will choose 

metro as the main mode of transport. For 
each price level and seat availability option, 
a sample-averaged probability will be 
estimated accordingly. The results are 
plotted in the graph below. 

Figure 2. Predicted probabilities of metro utilization 
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5. Conclusion and policy implications 

By modelling passengers’ choice of 
transportation in HCMC, this study finds out 
that, under the perspective of a passenger, the 
probability of utilizing metro as the main 
mean of transport is significantly influenced 
by its attributes, especially cost. Comparing 
to other transports, the preference to metro is 
indistinguishable when the demographic 
characteristics of passengers are absent. If 
they are not, metro is statistically favored, 
and in turn, giving rise to extra welfare as 
people switch to it. 

Several shortcomings are recognized. 
First, owing to the subjective nature and 
technical difficulties, the study is unable to 
include a proper measurement for flexibility 
of transport means and availability of 
transiting facility for metro. Second, although 
the survey was administrated in a way that 
could limit the possibility of including 
informants who are not willing to use metro 
in the future, a sample selection bias may 
occur since the data sampling is non-random. 
Based on the research results, several 
implications could be drawn as follows. 

First, the metro service, apart from its 
main purposes of reducing travelling time of 
urban inhabitants to a certain extent and 
relieving congestion, needs to be reasonably 
priced. According to the research findings, 
the ticket price must be lower than 1,350 
VND per kilometer in order to incite 50% of 
users to switch to metro, at least. In terms of 
revenue maximization, further calculation 
from the choice probabilities reveals that at 
the price of approximately 2,250 VND per 

kilometer, local authorities could earn the 
highest possible revenue. Although this price 
level comes with tradeoffs in the rate of metro 
users and customers’ welfare, the 
government should consider this option 
temporary when the payback period of the 
project is of higher priority. Furthermore, at 
lower fee levels, by improving seat 
availability on train carts, additional users 
could be motivated to decide on the service. 
However, this measure loses its effectiveness 
in terms of attracting new users as the price 
goes up.  

Second, given the diversity of 
transportation demand and high flexibility 
requirement of urban commuters, metro 
transportation is expected to be under-utilized 
by private vehicle owners in its early phase of 
implementation. However, upon completion 
of all six lines, coupling with developments 
of metro transiting facilities, urban 
transportation using metro could be easier 
and more convenient. The econometric 
results have pointed out that with a higher 
cost of a means of transport, users tend to 
resort to other modes with less expensive 
costs. Therefore, when the metro system fully 
develops and the service is able to satisfy 
most passengers in terms of both quality and 
quantity, local authorities could consider 
imposing policies to discourage private 
vehicle transportation by increasing its costs. 
These measures could eventually alter 
behavior of traditional citizens in HCMC to a 
metro-oriented moving habit. 

Finally, the service should primarily aim 
to customers who are young, well educated, 
and possess a sustainable source of income. 
Since these people do not fall into preferential 
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groups, which are ticket-exempted, and are 
willing to afford a higher cost, compared to 
that of other transportation alternatives, in 
order to be offset with shorter trips and 
improved service quality such as assured seat 
availability. Furthermore, they are more 
inclined to adopt modern technologies and 
are increasingly aware of the metro benefits. 
Evidently, the results show that people are 

willing to spend 606 VND for a reduction of 
one minute of travelling. This implication is 
further reinforced by the fact that not 
everyone prefers metro, even if its price 
becomes cheaper, as demonstrated by 
opposing significance of the two ASCs in 
both the modelsn 
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Appendix 

Price No seat available Seat available Price No seat available Seat available Price No seat available Seat available 

0 0.732891071 0.791590968 1900 0.30205362 0.371415103 3800 0.089486177 0.117284621 

50 0.723307742 0.783545967 1950 0.292811369 0.361000657 3850 0.086715414 0.113761828 

100 0.713458845 0.775227204 2000 0.283804079 0.350795611 3900 0.084036967 0.110350776 

150 0.703349012 0.766633209 2050 0.27503147 0.340804077 3950 0.08144772 0.107048032 

200 0.692984375 0.757763609 2100 0.266492611 0.331029263 4000 0.078944648 0.103850243 

250 0.682372621 0.748619242 2150 0.258185986 0.321473526 4050 0.076524822 0.100754135 

300 0.671523035 0.73920225 2200 0.250109556 0.312138445 4100 0.074185398 0.097756517 

350 0.660446511 0.729516182 2250 0.242260818 0.303024873 4150 0.071923624 0.094854278 

400 0.649155548 0.719566061 2300 0.234636862 0.294133006 4200 0.069736835 0.092044389 

450 0.637664204 0.709358457 2350 0.227234423 0.285462437 4250 0.06762245 0.089323899 

500 0.625988036 0.698901525 2400 0.220049927 0.277012215 4300 0.065577973 0.086689942 

550 0.614143998 0.688205023 2450 0.213079541 0.268780899 4350 0.063600988 0.084139726 

600 0.602150321 0.677280312 2500 0.206319211 0.260766612 4400 0.06168916 0.081670542 

650 0.590026358 0.666140317 2550 0.199764697 0.252967088 4450 0.059840231 0.079279756 

700 0.577792414 0.654799468 2600 0.193411615 0.245379718 4500 0.058052019 0.076964812 

750 0.565469548 0.643273609 2650 0.187255461 0.238001594 4550 0.056322416 0.07472323 

800 0.553079372 0.631579879 2700 0.181291641 0.230829546 4600 0.054649384 0.072552603 

850 0.540643831 0.61973657 2750 0.175515499 0.223860181 4650 0.053030958 0.070450597 

900 0.528184984 0.607762964 2800 0.169922335 0.217089917 4700 0.051465239 0.068414953 

950 0.515724793 0.595679143 2850 0.164507429 0.210515012 4750 0.049950393 0.066443476 

1000 0.503284909 0.583505799 2900 0.159266056 0.20413159 4800 0.048484651 0.064534045 

1050 0.490886484 0.571264025 2950 0.154193505 0.197935673 4850 0.047066306 0.062684605 

1100 0.478549985 0.558975111 3000 0.14928509 0.191923196 4900 0.04569371 0.060893164 

1150 0.46629504 0.546660334 3050 0.144536162 0.186090034 4950 0.044365275 0.059157796 

1200 0.454140301 0.534340767 3100 0.139942121 0.180432017 5000 0.043079467 0.057476639 

1250 0.44210333 0.522037085 3150 0.135498424 0.174944948 5050 0.041834808 0.055847889 

1300 0.430200509 0.509769402 3200 0.131200597 0.169624617 5100 0.040629872 0.054269802 

1350 0.418446978 0.497557116 3250 0.127044233 0.164466815 5150 0.039463284 0.052740693 

1400 0.406856584 0.485418774 3300 0.123025005 0.159467348 5200 0.038333719 0.051258932 

1450 0.395441865 0.473371963 3350 0.119138671 0.154622043 5250 0.037239898 0.049822943 

1500 0.384214043 0.461433221 3400 0.115381071 0.149926759 5300 0.036180591 0.048431205 

1550 0.373183034 0.449617967 3450 0.111748137 0.145377396 5350 0.035154608 0.047082245 
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1600 0.36235748 0.437940455 3500 0.108235892 0.140969902 5400 0.034160804 0.045774643 

1650 0.351744787 0.42641374 3550 0.104840455 0.136700279 5450 0.033198078 0.044507026 

1700 0.341351172 0.415049671 3600 0.101558037 0.132564585 5500 0.032265364 0.043278067 

1750 0.331181721 0.403858893 3650 0.098384946 0.128558947 5550 0.031361637 0.042086486 

1800 0.321240455 0.39285086 3700 0.095317589 0.124679553 5600 0.03048591 0.040931047 

1850 0.311530391 0.382033872 3750 0.092352467 0.120922666    

 


