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Abstract: Public transportation in Phnom Penh, Cambodia has undergone significant changes in recent years, with daily ridership
increasing from 7,000 at its reintroduction in 2014 to about 20,000 passengers by 2023. Despite this progress, a considerable portion
of the buses operate at around 50% of their total capacity, presenting a challenge to the system’s efficiency and sustainability. In
order to shift Phnom Penh towards a more sustainable transportation future, an examination of transit loyalty emerges as a strategy
to retain and attract more users. This study aims to contribute to the understanding of urban public mobility in the context of a
developing country, by investigating the relationships among accessibility, perceived value, satisfaction, service quality, and loyalty,
as well as exploring the perceptions of loyal users of the public buses. Data collection was conducted through in-person and
questionnaire-based interviews at bus stops and on the buses. Out of the 220 responses gathered, 186 were deemed suitable for
further factor and reliability analyses. Finally, the data were analyzed using a Structural Equation Modelling (SEM) approach, and
the best fitting model was developed to illustrate the relationship among the constructs of transit loyalty. Findings suggest that loyalty
is primarily influenced by satisfaction, which is driven by perceived value and accessibility. Furthermore, service quality was found to
have an impact on perceived value. This study suggests that there is a strong possibility for more demand for public transportation for
non-bus users, provided the system offers better coverage and frequency. Consequently, this presents as an opportunity for
policymakers and stakeholders to leverage these insights in shaping policies that would enhance the sustainability and appeal of
public transportation in Phnom Penh.
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1. INTRODUCTION

In 2001, a public bus service was initiated by City Hall, but
due to financial constraints, the service was discontinued after
just a month. In collaboration with the Japanese International
Cooperation Agency (JICA), City Hall reintroduced the public
bus at the beginning of 2014 [1]. In October 2018, 5 new lines
were added to the existing 8, totaling 13 bus lines. Despite a
rise in daily ridership from the initial 5,000 passengers to
approximately 20,000 passengers currently, the buses still
operate at low capacity, resulting in monthly financial losses of
around 150,000 USD [2]. The most commonly cited reasons for
not choosing the City Bus include the perceived distance to the
bus stop, followed by concerns about long waiting times and
the bus's slow speed [3].

In low and middle-income countries in Asia, there is often
a correlation between low usage of public transportation and a
high preference for motorcycle [4]. “The widespread adoption
of motorcycles seems to stem, in part, from the inadequacies of
public transportation. Subsequently, the increased ownership of
motorcycles poses additional challenges for public transport, as
it competes for the same pool of low- and middle-income
passengers” [4]. Furthermore, in developing countries, a
significant number of car and motorcycle users are reluctant to
switch to public transport for their daily commutes despite
longer travel distances; People preferred a means of
transportation that was fast, safe, cost-effective, convenient [5].

In a highly vehicle dependent environment, sustaining a
public transportation service is a significant challenge. One key
factor that plays a crucial role in this scenario is customer
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loyalty [6]. Generally, the cost of recruiting and obtaining a
new user is far higher than the cost of maintaining an existing
one [7], therefore, from a resource efficiency standpoint, it is
preferable to focus on maintaining as many current clients as
feasible. Furthermore, loyal consumers can attract new
customers indirectly, typically by word of mouth, personal
recommendations, or even by forcing them to follow social
trends or succumb to peer pressure [8].

Despite extensive studies in the management sector,
research on loyalty in the transportation sector, particularly in
developing countries like Cambodia, is limited. Understanding
customer loyalty is a complex task, as it can be influenced by
various factors such as cultural norms, service functionality,
and the type of industry involved [9], [10]. Moreover, factors
that can influence loyalty in one context may be different in
another [11]. Therefore, this research seeks to answer the
research question: How can a better understanding of transit
dynamics improve mobility in public transport in Cambodia?

In order to promote sustainable forms of transportation and
to provide further understanding in the unique socio-cultural
context of Cambodia's public transportation landscape, the
objective of the study are as follows:
1. To explore the relationship between loyalty and its

constructs through model building using Structural
Equation Modelling (SEM).`

2. To investigate the perceptions of bus users.
3. To suggest policy recommendations to retain and attract

users for the Phnom Penh City Bus.

2. METHODOLOGY

2.1 Conceptual framework

The perceived quality of service and customer satisfaction
emerge as critical factors influencing loyalty [12]. Passengers
with positive perceptions of public transportation services are
more likely to experience greater perceived value and
satisfaction, fostering loyalty [13]. This is evident in the
context of Phnom Penh, where reasons for not taking the bus
are often related to accessibility issues such as bus coverage,
waiting times, and bus speeds [3]. Moreover, accessibility's
positive influence on life satisfaction and travel satisfaction
[14] demonstrates its pivotal role in fostering loyalty. For
instance, in Cambodia, where motorcycles are perceived as
faster modes of transportation, individuals may prefer private
vehicles due to perceived benefits in terms of convenience and
speed.

To provide a structured hypothesis framework for the
research context, the following conceptual framework and
hypotheses are proposed, as shown in Fig.1. According to
literature review [12], [15]. Loyalty emerges as the dependent
variable, while Satisfaction and Perceived Value plays the role
as the mediating variable. In order to investigate the influence
of Accessibility and Service Quality, the two have been
assigned the role of the independent variable.

Fig.1. Theoretical model.

2.2 Questionnaire design and construct measurement

A structured questionnaire was developed to gather
responses from public bus users in Phnom Penh regarding their
opinions on service quality, perceived value, satisfaction,
accessibility, and customer loyalty. These variables were
adapted from previous research [5], [7], [12], [14], [15], [16]
and rephrased to suit the context of public transportation in
Cambodia. The first section of the questionnaire focused on the
measurement of constructs, which were rated on a five-point
Likert scale, and the last section covered the respondents’
demographics, usage characteristics and suggestions.

2.3 Data collection

Data collection was conducted using a convenience
sampling involving stratified and clustered sampling methods.
Passengers of the city bus system were either interviewed in-
person or were asked to fill in a questionnaire at the bus stops
and on the buses. In-person interviews were more convenient
for people who have difficulty reading, while the questionnaire
distribution method allows for better privacy when answering
questions in public. After completing the questionnaire or
interview, follow-up questions were asked to confirm the
validity of the responses to complex questions. In total, 220
responses were collected, and only 186 samples were left after
data cleaning. The filled-out questionnaires underwent
thorough inspection before being inputted into the Statistical
Package for the Social Sciences (SPSS) software, version 23.
Various statistical methods and techniques were applied to
analyze the data. Descriptive analysis, encompassing means
and standard deviation, was conducted initially.

2.4 Confirmatory Factory Analysis (CFA)

The Confirmatory Factor Analysis (CFA) is used to
explore the relationships between various constructs outlined in
the conceptual model. In evaluating the measurement model in
CFA, the measurement model fit is examined to assess its
validity. As depicted in Fig.2, variables are linked together with
arrows, and the individual items representing constructs
(measured variables) are depicted as rectangles. Covariance is
typically indicated by arrows with two heads, while a causal
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relationship from a construct to an indicator is denoted by an
arrow with one head.

CFA involved two-order factor models, including first-
order and second-order factor models [17]. In this investigation,
five research constructs were examined using a first-order CFA
model for each individual construct. Standardized loadings
lower than 0.6 were deleted, and the remaining indicators were
analyzed in the second-order CFA. Some indicators with a
standardized loading smaller than 0.60 were retained because
excluding them would reduce both reliability and significance
[18]. CFA was computed using AMOS version 23.

2.5 Structural Equation Modelling (SEM)

Structural Equation Modelling is a multivariate approach
to analyzing relationships among multiple dependent and
independent variables [19]. SEM employs covariance structure
analysis to estimate the parameters of causal relationships
among observed variables and latent variables, aiming to
minimize the difference between the sample covariance matrix
and the predicted covariance matrix for the same measured
variables [20]. In estimating relationships, SEM accounts for
measurement errors in variables, which can result in a more
accurate measurement of variables of interest [21]. The
Structural Equation Modeling (SEM) analysis was performed
using the Analysis of Moment Structures (AMOS) software,
version 23 was utilized. This method was chosen for its
capability to verify model consistency with the data and to
promptly estimate the relationships among constructs.

3. RESULTS

3.1 Descriptive statistics

As shown in Table 1, respondents are composed of 78
(41.9%) men and 108 (58.1%) women. Most of the respondents
are aged under 22 years old accounting for 59.7% of the
population, while those aged between 22 and 43 years old
account for 23.8%. In contrast, passengers aged above 65 only
accounted for only 2.8% despite having access to buses free of
charge in this age group.

Regarding the occupation of the respondents, passengers
have been categorized into four groups: students, self-
employed, employees, and others, which represented 64.2%,
10.1%, 20.1%, and 5.6% of the population respectively. The
“Other” category includes housewives, retirees, unemployed
individuals etc. The figures regarding occupation seem to be
consistent with their respective age groups.

In terms of vehicle ownership, those who did not own a
vehicle accounted for 43.0%, the highest figure in the group.
Those who owned 1 to 2 motorcycles were similar in number at
42.5%, while those who owned more than 3 motorcycles
accounted for 14.5%. Respondents who owned a car or bicycle
were rare. Descriptive statistics regarding vehicle ownership
and daily expenditure could indicate that passengers who did

not have much money to spend or those without access to a
vehicle are more likely to use the buses; these people were
more likely to be students and working people.

Table 1. Characteristics of respondents
Frequency Valid Percent (%)

Gender
Male 78 41.9
Female 108 58.1

Age
< 22 108 59.7
22 - 43 43 23.8
44 – 65 25 13.8
> 65 5 2.8
Missing 5

Occupation
Student 115 64.2
Self-employed 18 10.1
Employee 36 20.1
Other 10 5.6
Missing 7

Trip purpose
School 111 62.7
Work 42 23.7
Leisure 18 10.2
Other 6 3.4
Missing

Total travel time
Less than 1 hour 38 34.5
1-2 hours 42 38.2
2-3 hours 24 21.8
3 or more hours 6 5.5
Missing 76

Vehicle ownership
No vehicle 80 43.0
1-2 Motorcycles 79 42.5
> 3 motorcycles 27 14.5

Daily expenditure (Riels)
< 10,000 44 35.2
10,000 to 20,000 39 31.2
20,000 to 30,000 20 16.0
> 30,000 22 17.6
Missing 61

Modes to bus stop
Walking 151 83.9
Motorcycle 21 11.7
Tuktuk 7 3.9
Other 1 0.6
Missing 6

Note: Number of respondents: N = 186

By contrast, using the stastics on vehicle ownership in
Table 1, people who had more choices regarding transportation
were less likely to use the buses. Additionally, more women
than men taking the buses, especially among working people,
could indicate that taking the buses is perceived to provide
better safety especially to those who have difficulty commuting
on their own. Furthermore, walking being the primary mode to
reach bus stops highlights the importance of ensuring
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walkability and pedestrian safety to encourage more use of
public transport.

While the overall perceptions towards the service were
generally positive and satisfactory as indicated in Table A1,
ANOVA analysis, as shown in Table A3, reveals that the
control group “student” was the least satisfied in all aspects of
accessibility, service quality, perceived value, satisfaction, and
loyalty compared to other groups. In contrast, the groups “self-
employed” and “employee” had similar, more positive
perceptions. The difference in perception among the groups
could be explained by the varying expectations and levels of
patience among passengers. This highlights the need for
improvements, particularly during rush hours, to enhance the
travel experience for passengers during busy periods.

3.2 Reliability and validity

Minimum sample sizes for SEM varies according to
authors with some authors taking 100 as the minimum [18],

however as a rule of thumb, the minimum number of samples
taken is 5-10 samples per parameter being investigated [20],
[22]. In total, 220 responses were collected and then cleaned
manually, and using Exploratory Data Analysis. Firstly, using
manual inspection, samples with inconsistent answers across
multiple constructs were then carefully removed. This result
was also compared using Cook’s Distance to determine
whether the sample was really an anomaly or not. As a result,
186 samples were deemed suitable for further analysis.

The Exploratory Factor Analysis (EFA) was first
performed to check the reliability and validity of the data.
Questionnaire items that indicated a factor loading > 0.4, had a
Cumulative Variance Extracted > 0.6, and a Cronbach Alpha >
0.6 were kept; otherwise, items that did not meet these
thresholds were deleted [18].

Table 2. Results of confirmatory factor analysis - Overall model (N = 186).
Research Variables Standardized

Loading
t-value AVE CR Corrected-item-total

correlation
α

Accessibility 0.428 0.691 0.687
A4 0.716 A 0.552
A6 0.645 6.748 0.516
SQ2 0.596 6.400 0.434
Service Quality 0.514 0.654 0.576
A1 0.444 3.453 0.405
SQ4 0.911 A 0.405
Perceived Value 0.442 0.611 0.604
PV1 0.594 6.382 0.433
PV2 0.729 A 0.433
Satisfaction 0.545 0.757 0.777
SA1 0.780 9.835 0.656
SA2 0.755 A 0.640
SA4 0.675 8.591 0.546
Loyalty 0.622 0.765 0.751
L1 0.681 A 0.580
L2 0.883 9.497 0.664
L3 0.582 7.061 0.488
χ2/df = (90.442/55) = 1.644; GFI = 0.933; AGFI = 0.890; NFI = 0.892; CFI = 0.953; RMSEA = 0.059;

Next, a second-order Confirmatory Factor Analysis (CFA)
was performed to assess the overall adequacy of the
measurement model, as shown in Fig.2. The findings show that
χ2/df = 1.644 < 3, and comparative fit index (CFI) = 0.953,
goodness of fit index (GFI) = 0.933 exceeded 0.90, and normed
fit index (NFI) = 0.892 and adjusted goodness of fit index
(AGFI) = 0.890 which was approximately equal to 0.90, while
the root mean square error of approximation RMSEA = 0.059
was below 0.08 which indicates a good model fit [18].

Convergent validity is established if the average variance
extracted (AVE) values for all constructs exceeded 0.50 [23].
The AVE for accessibility, and perceived value was 0.428, and
0.442, respectively, which were slightly lower than the
recommended values. On the other hand, AVE for service

quality, satisfaction and loyalty were 0.514, 0.545 and 0.622
respectively which exceed the recommended values. Low AVE
can arise due to many reasons. Firstly, cultural background
differences between passengers can result in varying
perceptions towards the bus service, because people can view
the same environment different. Secondly, the measurement
instruments used in previous studies did not accurately reflect
the cultural context of Cambodia accurately [24]. Nevertheless,
considering the nature of social sciences, lower levels of
consistency due to self-reported scales are to be expected [18],
[25].
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Fig.2. Second-Order CFA; N=186

3.3 Structural model

The theoretical structural model within the SEM was
assessed by examining fit indices and variance-explained
estimates, depicted in Fig.3. The findings revealed that the
model's χ2 value was 52.216 with 54 degrees of freedom (χ2/df
= 0.967). The values for comparative fit index (CFI), goodness
of fit index (GFI), and normed fit index (NFI) exceeded 0.90,
while the root mean square error of approximation (RMSEA)
was below 0.08 [18], indicating a satisfactory fit. Consequently,
the hypothesized model demonstrated a good fit and was deemed
acceptable. The proposed model presented was compared
among other alternative structural models, and found to be the
best fitting model that could illustrate the relationships between

constructs, theoretically acceptable, and suitable for policy
suggestions to improve public mobility in Phnom Penh.

Table 3 presents the standardized path coefficients of the
proposed structural model, indicating the strength of the direct
relationships between constructs. In the proposed model,
satisfaction emerged as the most significant determinant of
loyalty among bus passengers (β1 = 0.564, p<0.001), thereby
supporting H1. Additionally, loyalty is also significantly
influenced by perceived value (β2 = 0.372, p<0.01), thereby
supporting H2. Furthermore, perceived value significantly
influences satisfaction (β3 = 0.471, p<0.001), supporting H3.
Accessibility is found to significantly influence satisfaction (β5
= 0.316, p < 0.01), supporting H5. Additionally perceived value
is significantly influenced by accessibility (β6 = 0.280, p <
0.05), thereby confirming H6. Service quality significantly
influences perceived value (β7 = 0.462, p < 0.01), supporting
H7. However, service quality was found to have an
insignificant influence on satisfaction, thereby rejecting H4.

Fig.3. The results of structural equation modeling (SEM) with
standardized coefficients of MT; N=186

Table 3. Standardized path coefficients of the structural model - Overall model (N = 186).
Hypothesis/path Standardized Coefficient (S.E) t-value Model fit statistics R2

Proposed model (MP) -
Hypothesis 1: SA → L 0.564*** 0.118 5.211 χ2/df = 0.967 ; P=0.637 -
Hypothesis 2: PV → L 0.372** 0.129 3.179 GFI=0.961; AGFI=0.934 -
Hypothesis 3: PV → SA 0.471*** 0.133 3.572 NFI=0.938; CFI=1.000 -
Hypothesis 5: A → SA 0.316** 0.095 2.657 RMSEA=0.000 -
Hypothesis 6: A → PV 0.280* 0.106 2.074 RMR=0.029 -
Hypothesis 7: SQ → PV 0.462** 0.101 3.094 -
Perceived Value (PV) - - - - 0.426
Satisfaction (SA) - - - - 0.477
Loyalty (L) - - - - 0.723
Note: ***p < 0.001, **p < 0.01, *p < 0.05 and significant level at t-value >1.96.
A= Accessibility; SQ=Service Quality; PV=Perceived Value; SA=Satisfaction; L=Loyalty.
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Moreover, as shown in Table 3, the proposed model
explains 42.60%, 47.70%, and 72.3% of the variance in the
dependent variables perceived value, satisfaction, and loyalty
respectively. This result suggests that perceived value,
satisfaction, and loyalty could be influenced by many more
independent variables, which could be investigated in future
research.

Table 4 shows the standardized effects of the latent
variables, accessibility, service quality, perceived value,
satisfaction, and loyalty on each other. The level of significance
is computed using bootstrap with samples of 300, at a
confidence interval 95%. It can be seen that perceived value
has the greatest total effect on loyalty (τ = 0.638, p < 0.01), as
perceived value can influence loyalty both directly and
indirectly. Satisfaction on the other hand has the greatest direct
effect on loyalty (β = 0.564, p < 0.01). While both service

quality and accessibility did not have a direct effect on loyalty,
they both can influence loyalty indirectly. This suggests that
improving accessibility to the bus system is more likely to
generate loyalty among passengers greater than improving bus
frequencies because accessibility has a stronger indirect effect
on loyalty (γ = 0.357, p < 0.05) than service quality (γ = 0.294,
p < 0.05). Furthermore, the results of the effects indicated that
bootstrapping gives a more conservative result compared to the
conventional method. Generally, bootstrapping generates more
conservative results, because it takes into account the true
variability of the dataset [26]. Factors such as sample sizes,
sample variability, and data quality can impact bootstrapping
results, highlighting the need for even higher quality data for
even more precise estimation. Nevertheless, the results of the
conventional SEM and bootstrap indicate consistent results
which can prove useful in the practical scenario.

4. DISCUSSION

4.1 Comparison with previous research

This study has highlighted the importance of maximizing
satisfaction to retain and attract more bus users. It fills a gap in
transport literature on transit mobility in developing countries
by providing a better understanding of public mobility in
Cambodia and introducing new areas of research. This study
not only extends the marketing literature to explore concepts of
mobility, but also incorporates findings from mobility studies
to understand the mechanisms of transit usage in the context of
a developing country.

The findings of the study confirm the causal relationship
between satisfaction and loyalty (β1 = 0.564, p < 0.001) and
perceived value on loyalty (β2 = 0.372, p < 0.01), aligning with
literature that often cites satisfaction as the motivating factor
for loyalty. Therefore, to increase passenger loyalty, it is vital
to improve satisfaction and perceived value by maximizing
accessibility and service frequencies.

The research indicates that, at the time of the study, public
transport mobility in Cambodia was partly due to a lack of

travel mode choice, unlike previous studies that focused on
improving comfort and travel experience. Factors such as bus
frequencies did not directly impact satisfaction, contrasting
with previous findings. However, the study emphasizes the
importance of a functioning transit system in promoting
inclusive mobility. It also contributes to understanding the
conditions influencing transit loyalty by presenting the
relationships between latent variables unique to Cambodia.

While improving service accessibility and frequency
remains an important aspect of attracting more passengers,
satisfaction and loyalty can be influenced by many more factors
beyond those illustrated in this study. According to our model
proposed (MP), accessibility, service quality, and perceived
value account for slightly under half of the variance explained
in perceived value and satisfaction, and about 72% for loyalty.
This suggests that there could be many more factors that can
motivate public transit behavior in the Phnom Penh public bus
system.

Table 4. Standardized total, direct, and indirect effects on dependent variables.
Service Quality Accessibility Perceived Value Satisfaction Loyalty

Standardized Total Effects
Perceived Value 0.462* 0.28 0 0 0
Satisfaction 0.217* 0.448** 0.471** 0 0
Loyalty 0.294* 0.357* 0.638** 0.564** 0
Standardized Direct Effects
Perceived Value 0.462* 0.28 0 0 0
Satisfaction 0 0.316* 0.471** 0 0
Loyalty 0 0 0.372* 0.564** 0
Standardized Indirect Effects
Perceived Value 0 0 0 0 0
Satisfaction 0.217* 0.132 0 0 0
Loyalty 0.294* 0.357* 0.266** 0 0
Note: The level of significance of the effects are computed using bootstrap with 300 samples, at a confidence interval 95%.
***p < 0.001, **p < 0.01, *p < 0.05 and significant level at t-value >1.96.
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4.2 Policy and managerial implications

As highlighted in several studies, more attention should be
given to improving bus frequencies and accessibility to provide
the best experience for passengers. From the analysis
conducted in this study, there are many opportunities and
potential for future improvements in attracting and retaining
passengers.

Firstly, by comparing the overall travel experience and
perception among groups using descriptive statistics and
ANOVA, it is advisable to improve the transit experience
especially during rush hours, by providing higher bus
frequencies and reducing waiting times. Dissatisfaction is often
observed during these periods, particularly among the most
loyal passengers. According to ANOVA analysis, while
students accounted for the majority of passengers, they were
also the most dissatisfied group. This could be due to students
having a higher expectation of the service compared to other
groups, which exhibited more patience. Additionally, students
had a higher probability of switching to other forms of
transportation if given the chance, likely, because students
generally have a more unpleasant experience commuting on the
buses. Therefore, providing maximum satisfaction to students
should be taken into consideration, because they represent the
majority and are more likely to attract additional users to the
buses.

Secondly, better provision of safe and accessible means to
bus stops should be prioritized, especially on the outskirts of
the city, where most loyal passengers reside. The results in
Table 1 indicate that shorter trips using the buses were less
common, and that the buses were used primarily for longer
trips. Shorter trips are suspected to be made using private
modes of transportation because it is more convenient. Since
congestion is more common in the city centers, more attention
should be given to attracting passengers travelling short or
medium distances to reduce congestion. As Phnom Penh is
rapidly growing, and people are settling in the city’s outskirts,
there is potential demand for using the buses to commute long
distances to work. Coordinating this travel demand with the
supply of buses could increase the attractiveness of public
transit, as people moving further away from the city centers
will generally want an affordable and convenient mode of
transport.

Thirdly, based on descriptive analysis in Table 1 future
expansion of bus lines should aim to maximize direct
connections between residential and work areas to promote
greater convenience. The majority of trips were made for
work/school purposes, while other trip purposes such as leisure
accounted for only a small minority. Therefore, providing more
direct connections will provide greater convenience and
attractiveness to the public.

Furthermore, according to the model MP, improving
accessibility to the buses stops should be prioritized over
increasing bus frequencies, as connectivity has a greater
indirect impact on loyalty. Accessibility significantly impacts

both satisfaction, and perceived value, while service quality
significantly influences perceived value.

Finally, is it important to emphasize ensuring satisfaction
and the perceived value gained from using the service. While
improving service accessibility and service connectivity
remains crucial for attracting passengers, the absence of
satisfaction and perceived value will not lead to loyalty.
Moreover, the results from the perception surveys indicate that
while passengers exhibit an attitudinal loyalty towards the
buses, the current demand for buses is likely due to a lack of
modal choice rather than self-motivation to use the buses. This
highlights the need to improve bus services to promote them as
a reliable and attractive form of transportation in the future,
rather than merely a means to travel long distances at low cost.

5. CONCLUSION

5.1 Summary of findings

In summary, this study illustrates the causal relationships
among service quality, and accessibility, one of the most
motivating factors of bus use, to loyalty, a vital element for the
sustainability for the service. Firstly, this study has shown that
while good service quality and accessibility can enhance the
utility of public transport, the absence of satisfaction and
perceived value can lead to poor loyalty towards using public
transit. Additionally, the study found that improving service
quality did not directly affect satisfaction, but indirectly
influence satisfaction instead through perceived value.
Furthermore, the results indicate that improving service
accessibility is more likely to generate loyalty among
passengers compared to improving service frequency.

This study contributes to understanding transit dynamics in
Phnom Penh, highlighting several consistencies and
inconsistencies in travel demand, understanding passenger
needs, and providing future guidance for improving public
transportation for a more sustainable transport future.
Furthermore, this study also shows that people without a
private vehicle are more likely to use public transport, while
those who had access to more vehicles are less likely to use
public transportation. In essence, the study confirms that high
dependence on private vehicle can negatively impact the
willingness to use public transportation.

To ensure sustainable operations, this study provides
insights and recommendations. It is essential to maximize the
travel experience of frequent users by improving bus
frequencies during rush hours, ensuring safe and convenient
bus access, especially on the city outskirts, and expanding bus
lines to enhance connections between residential and work
areas. Future expansions should focus on enhancing the utility
of buses as a reliable and dependable means of transportation
rather than as an alternative for long-distance journeys.
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5.2 Limitations and future research

Although this study provides some valuable insights into
the mechanisms of retaining and attracting users, there are
limitations to be recognized. Firstly, the inconsistencies related
to accessibility and service frequency can pose problems to
construct measurements and reliability. Moreover, because the
majority of the passengers were students, future studies should
investigate transit behavior among other focus groups, such as
the elderly, garment workers, and civil servants, to gain a more
detailed understanding of transit behavior. Secondly, due to
financial and time constraints, only a minimal number of
samples were collected. Finally, because there have not been
many studies conducted on public transportation in Cambodia,
the design of the current study could not take into account for
all the factors influencing satisfaction and loyalty. Future
research should explore the many more underlying latent
variables that can impact loyalty, satisfaction, and perceived
value. This includes examining mobility inclusiveness and
independence, as well as other socio-economic aspects of
passengers, to provide a more comprehensive understanding of
the constructs.
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Appendix 1: Index Questionnaire

Table A1. Item codes and description.
Research variables Min Max Mean Std. Deviation
Accessibility
A1 Is waiting time for bus to arrive at stops/stations short or long? 1 5 3.11 0.825
A2 Do you know most of the bus routes well? 1 5 3.25 1.126
A3 Is it easy to find information about the routes? 1 5 3.69 1.024
A4 Is it easy to reach the bus stops by walking? 1 5 3.63 0.985
A5 Are the bus stops far from your home/work? 1 5 3.04 1.176
A6 Do you feel safe walking to the bus stops? 1 5 3.59 1.000
A7 Do you take the buses if the weather is bad? (Too hot, raining, air pollution…) 1 5 3.80 1.268
Service Quality
SQ1 Are the buses spacious/not overcrowded? 1 5 3.28 1.148
SQ2 Do you feel safe waiting at the bus stops? 1 5 3.71 1.051
SQ3 Are the bus shelters well-maintained? 1 5 3.20 1.209
SQ4 Is the bus reliable? 1 5 3.40 1.150
SQ5 Is the speed of the bus fast or slow? 1 5 3.23 0.699
SQ6 Is the driver helpful? 1 5 3.80 0.940
Perceived Value
PV1 The service you receive from the bus is a good value for the money/time you

spent
3 5 4.19 0.732

PV2 The bus service offered is valuable for you 2 5 4.20 0.813
PV3 Taking the buses helps you complete your daily travel needs. 1 5 4.10 0.913
PV4 Do you agree that it is easier to travel by bus than by your private vehicle? 1 5 3.94 0.934
PV5 Do you think the bus service is recognized to provide a good service? 1 5 3.69 0.985
Satisfaction
SA1 Travelling by bus is a good decision for you 2 5 4.32 0.730
SA2 You enjoy using the bus 2 5 4.20 0.770
SA3 Do you have high expectations for the bus to arrive on time? (1=low expectation) 1 5 4.27 0.971
SA4 Overall, you feel satisfied with the service 2 5 4.31 0.733
Loyalty
L1 You will continue using the buses in the future. 2 5 4.24 0.851
L2 Buses will remain my favorite mode choice in the future. 2 5 4.28 0.733
L3 You will recommend using the bus to others 1 5 4.24 0.824
Note: A 5-point Likert measurement was used; N=186
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Appendix 2: Suggestions from passengers

Table A2. Suggestions to improve bus service.
Suggestions Responses Percentage
No Suggestions 78 37.32%
Higher frequency (waiting time) 38 18.18%
More bus stops (Closer stops) 17 8.13%
Bigger Cars (bus overcrowded) 16 7.66%
More lines esp. to outskirts/province 13 6.22%
Shelter 12 5.74%
Driver should be more polite 10 4.78%
Safety/cleanliness/visibility at stops 10 4.78%
Drive more smoothly 6 2.87%
More app functions 3 1.44%
Drive faster 3 1.44%
Safer Crossing 1 0.48%
Bigger line number on bus 1 0.48%
Bus Cleanliness 1 0.48%
Longer hours 0 0.00%
Total 209
Note: Number of respondents: N = 186

Appendix 3. Results of Post-hoc tests after ANOVA

Table A3. Multiple Comparisons using Tukey HSD.
Dependent Variable I J Mean Difference (I-J) Std. Error
Accessibility_Mean Student Self-employed -.558* .191

Employee -.539* .144
Other -.643 .249

Service Quality_Mean Student Self-employed -.595* .200
Employee -.539** .150
Other -.806* .260

Perceived Vablue_Mean Student Self-employed -.655*** .155
Employee -.377** .117
Other -.461 .202

Satisfaction_Mean Student Self-employed -.650*** .146
Employee -.345* .110
Other -.643** .189

Loyalty_Mean Student Self-employed -.726*** .149
Employee -.550*** .112
Other -.785*** .194

Note: ***p < 0.001, **p < 0.01, *p < 0.05; X_Mean: parceled mean value of construct after item deletion.


