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Abstract: Policy makers and service providers must have a good understanding of the determinants
of passengers’ satisfaction with light rail transit (LRT) in order to be able to formulate effective
strategies that ensure passenger satisfaction, which would in turn help to retain existing passengers
and attract new ones. This is seen as the most important determinant of the long-term financial
performance of LRT service. In this context, the present study seeks to establish the influence of
passenger expectation, perceived quality and perceived value on their satisfaction with the service
provided. A total of 417 responses from a self-administrated questionnaire were collected from LRT
passengers in Kuala Lumpur, Malaysia. The proposed model was tested using a structural equation
model. The results proved the significant and direct effect of perceived quality and perceived value
on passenger satisfaction. Of the factors, perceived quality is the most critical construct determining
the satisfaction level of LRT passengers. The present study concludes by deriving the theoretical and
managerial implications on the field of transport. This study provides beneficial information which
helps service providers, authorities, policy makers, planners, and researchers formulate effective
strategies to increase the use of LRT service, especially in Kuala Lumpur, Malaysia, and other alpha
and metropolitan cities in general.

Keywords: light rail transit; public transport; railway; service quality; satisfaction; structural
equation model

1. Introduction

The rapid population growth and urban development in many cities worldwide has
led to the massive urbanisation and intricate transformation of the urban landscape. This is
one of the phenomena faced by the increasingly higher number of rural people migrating to
urban areas in the pursuit of better employment and education opportunities; this has con-
tributed to a higher degree of urban agglomeration. For instance, approximately 80% of the
urban population in European countries is the result of the urbanisation phenomenon [1].
The major impact of this phenomenon is a higher demand for transportation. In this regard,
the provision of a proper public transport network is of critical importance to reduce
dependence on motorised transport. Kwan et al. [2] emphasised that an inadequate public
transport network leads to the dependence of motorised transport for mobility. This has
contributed to a number of social economic burdens, including massive traffic congestion,
risks of road accidents, longer travel time, higher cost, and environmental problems such
as air pollution and high carbon dioxide emissions [2–4]. In addition, the use of motorised
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transport could have an adverse impact on human health due to air and noise pollution
and the involuntary adoption of a sedentary lifestyle [5,6].

As one of the most developed countries in Southeast Asia, Malaysia experiences
significant urbanisation and urban agglomeration. The rate of urbanisation in Malaysia is
projected to be about 70% in the year 2020 [7]. Kuala Lumpur is one of the cities in Malaysia
experiencing a rapidly expanding metropolitan area and massive urban development.
Ranked as an alpha (an alpha level city is a city that serves the main node in the global
economic network) world city, Kuala Lumpur is the financial, cultural and economic centre
of the country and is one of three Malaysian Federal Territories [8]. Kuala Lumpur has a
very high population density of 6891 people/km2. The population of Kuala Lumpur in
2016 is 1.76 million, and by the year 2020 Kuala Lumpur is expected to have a population
of 2.2 million [8,9]. In its role as an alpha and capital city, Kuala Lumpur is the centre for
several activities such as high technology development, education-training, commercial
and financial, international business and trade, and others, all of which influence the
number of trips made within the city area. Trips in the Kuala Lumpur area are made
using private motorised transport such as cars and motorcycles. Chuen et al. [10] and
Kwan et al. [2] found that only 17% (1.24 million) of the trip in Kuala Lumpur are made by
public transport, and 83% (6 million) of the trips are made by private motorised transport.
In addition, Mohamad and Kiggudu [11] reported that 70% of the vehicles plying the
major roads during the morning rush hour are single-occupancy vehicles. These evidences
proved that the commuting methods used by the residents of Kuala Lumpur are extremely
inefficient. This has contributed to the negative effects of the dependence on private motor
vehicles discussed in previous works [10–13].

A large amount of transport literature has contended that public transport is a vital
element in the global effort to promote sustainable transport [2,13,14]. This endeavour
could reduce the dependency on private transport and promote the use of sustainable trans-
port; in Kuala Lumpur, for instance, the rail transit service provides an efficient, reliable,
affordable and eco-friendly travel alternative. However, according to Masirin et al. [15],
the ridership for the rail transit in Kuala Lumpur is still low, even though the govern-
ment has been making a large investment to encourage the use of rail transit and increase
the ridership of rail transit in the past few decades. Similarly, Zulkifli et al. [16] and
Ibrahim et al. [17] reported that one of the most serious concerns in Asian transport litera-
ture is the low ridership of rail transit. The low ridership of rail transit in Kuala Lumpur
is similar with the low rate of public transport usage reported in many other parts on the
globe [13,18]. Generally, the poor public transport usage is due to the convenience of using
private transport, including better flexibility, comfort, privacy and speed, compared to the
utilisation of public transport [1,19].

According to Kwan et al. [2], one reason for the low intention to use the railway for
commuting in Kuala Lumpur is because the rail transit network only connects 10–20% of
the urban area. In addition, several studies have reported that the reason for the lack of
enthusiasm to use rail transit is the failure to provide the level of quality service expected
by the passengers [13,20,21]. This has caused dissatisfaction with the service provided.
According to Shen et al. [22], passengers who are not satisfied with the public transport
service would not be loyal to the service and would not recommend it to others. Numerous
studies have investigated passengers’ satisfaction with rail transit [22–24] and reported
that passengers’ satisfaction with the service provided is a primary factor influencing their
decision to use and promote the railway service to others in the future. Thus, the provision
of a high-quality service that meets passengers’ expectations would result in passenger
satisfaction, which in turn ensures passenger retention and attracts potential passengers to
use the service.

As has been pointed out in the various marketing and transport literature, an indi-
cator of a successful public transport service which ensures the ability to survive in the
transport market and the ability to compete with other forms of travel mode is the number
of passengers that the system is able to retain and attract [22,25]. Thus, there is a critical
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need for the authorities and rail transit service providers to determine whether the services
provided adequately satisfy passengers’ needs and satisfaction. In addition, the factors
which influence passengers’ satisfaction with rail transit have to be established to enable
researchers, policy makers, engineers, service providers and the authorities to formulate
strategic measures which would enhance passengers’ satisfaction with rail transit and thus
increase ridership. Therefore, this paper attempts to investigate the factors influencing the
satisfaction of rail transit passengers based on the evidence from the light rail transit (LRT)
in Kuala Lumpur. The covariance-based structural equation model (CB-SEM) approach
is used to assess the relationship between the constructs, namely passenger expectation,
perceived quality, perceived value and passengers’ satisfaction with the LRT service. There
are several advantages offered by this approach. In a statistic point of view, SEM is an
advanced linear model approach which involves the multiple regression analysis to inves-
tigate the consistency of the hypothesised model with the data collected [26]. Additionally,
Williams et al. [27] stated that SEM is a multivariate analytical method employed to assess
and evaluate the complex causal relationship between constructs, even when the relation-
ship is hypothetical direct or not directly observable. In general, the SEM approach is
popular and is preferred in social science and management studies because it can assess the
measurement model and structural path efficiently, especially when the structural model
consists of multiple dependent variables, latent constructs based on multi-item indicator
variables, and multiple stages/levels of constructs in a structural model [28]. Due to its
robustness, the SEM approach has gained attention in the transportation sector. The present
study hopes to provide useful information that would help service providers, authorities,
policy makers, planners and researchers formulate effective strategies to increase the use
of rail transit, especially in Kuala Lumpur, and in other alpha and metropolitan cities
in general.

The rest of the paper is organised as follows. Section 2 discusses the reviewed literature
and hypothesis development. Section 3 describes the adopted methodology. Section 4
presents and analyses the results of the study, and Section 5 explains their implications.
Section 6 draws the conclusion from the present study.

2. Hypothesis Development and Conceptual Framework
2.1. Passenger Expectation

Passenger expectation is derived from the passengers’ earlier experience with other
products or service providers, and this experience shapes the passengers’ expectation of
the ability of any company to provide a product or service in the future [29,30]. According
to Fornell [29], passenger expectation is positively and directly related with perceived
performance, quality of service, perceived value and customer satisfaction. This contention
is supported by Oliver [31,32] based on the expectancy-disconfirmation model framework,
which considers expectations as one of the most important antecedents of perceived quality,
perceived value and user satisfaction.

Numerous previous works in the field of transportation have reported passenger
expectation as an important factor influencing passenger satisfaction. Shen et al. [22]
investigated urban rail and found that passenger expectation can influence perceived
quality, perceived value and passenger satisfaction. Another study of the Chinese public
transport service by Zhang et al. [33] showed a similar trend of the relationship, and their
findings are supported by those made by Shen et al. [22]. Hussain et al. [34] reported that
passenger expectation has a considerable positive influence on perceived quality, although
the researchers were not able to demonstrate any significant effect on perceived value
based on their investigation of the airline service in the United Arab Emirates (UAE).
This outcome is congruent with the findings of an investigation on the public transport
in Suzhou, China [35]. Based on a review of the literature, it is evident that passenger
expectation may influence perceived quality, perceived value and passenger satisfaction.
Thus, on the basis of this evidence, the following hypotheses are proposed:
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Hypothesis 1 (H1). Passengers’ expectation towards LRT service has a positive effect on per-
ceived quality.

Hypothesis 2 (H2). Passengers’ expectation towards LRT service has a positive effect on per-
ceived value.

Hypothesis 3 (H3). Passengers’ expectation towards LRT service has a positive effect on the
satisfaction of LRT passengers.

2.2. Perceived Quality

To date, exploration of the theories and practices of service quality has been attracting
increasing attention from practitioners and researchers from many different fields. Service
quality is defined as the overall customer assessment of the service provider’s perfor-
mance [36]. Additionally, Lai and Chen [23] proposed that service quality is a degree to
which the provided service fulfils the consumer’s needs. In much of the reviewed literature,
service quality is considered an important predictor of customer satisfaction [37–40]. A
high service quality leads to higher perceived quality by the customer. Perceived quality,
or perceived service quality, is consumer perception of the services offered by an entity
that includes the full accomplishment of superiority [41], and several studies reported that
it is a key factor influencing customer (or passenger) satisfaction, including in the field
of transportation.

In a study investigating rail-based public transport, Mouwen [40] found that travel
speed and punctuality are among the service quality which have the strongest influence
on user satisfaction. Lai and Chen [23] found that the quality of service provided by the
Kaohsiung Mass Rapid Transit (KMRT) is a statistically significant factor influencing the
passengers’ perceived value, satisfaction and involvement. In addition, Shen et al. [22]
reported that perceived quality has a significant positive and direct effect on the perceived
value and passenger satisfaction with the Suzhou rail transit service. Two studies on the
service quality of metro [42] and high-speed rail [24] in Turkey discovered that the service
quality provided by both service providers is in proportion with user satisfaction. Other
studies on public transportation [43–48] have reported outcomes consistent with the studies
discussed above. In summary, perceived quality may influence perceived value and user
satisfaction. Thus, the following hypotheses are developed based on a comprehensive
review of the literature:

Hypothesis 4 (H4). Perceived quality has a positive effect on perceived value.

Hypothesis 5 (H5). Perceived quality has a positive effect on the satisfaction of LRT passengers.

2.3. Perceived Value

Perceived value originates from the equity theory concerned with the input or outcome
ratio of the customer and service provider [49]. According to Bolton and Drew [50], the
underlying concept of equity theory is the things customers deem as right, fair or should be
the perceived value of the offering. Specifically, it is the judgment made by customers (or
passengers) based on how they perceive a product (or service) offered by the supplier (or
service provider) [51]. Lai and Chen [23] believed that perceived value is dependent on the
customer’s perceived cost and perceived benefits. Yang and Peterson [52] divided perceived
value into monetary and non-monetary investments. In monetary investment, consumers
pay for the offered product (or service quality) using banknote. However, non-monetary
investment is related to factors such as stress experience, time and energy consumption.

Several transportation studies reported that perceived value has a positive effect on
passenger satisfaction. A survey carried out by Shen et al. [22] in China showed a positive
and direct correlation between the perceived value of the Suzhou rail transit system and
passenger satisfaction. Irtema [53] used the structural equation model (SEM) to analyse
the feedback from 412 public transportation users in Kuala Lumpur and found that the
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passengers’ satisfaction and perceived value of the public transportation are statistically
significant. A case study of the KMRT in Taiwan revealed a significant correlation be-
tween perceived value and passenger satisfaction [23]. Similarly, in Jakarta, Indonesia,
Sumaedi et al. [54] reported that the perceived value of the paratransit passengers has a
direct and positive effect on their satisfaction. This finding is consistent with the those ob-
tained by empirical studies on public transportation [55–58]. In summary, perceived value
has a significant effect on passenger satisfaction. Thus, if users showed a high approval
of the advantages and benefits of public transportation, they are more likely to be more
satisfied with the service provided and thus are more inclined to use the service in the
future and recommend the service to others. The comprehensive literature review has led
to the formulation of the following hypothesis:

Hypothesis 6 (H6). Perceived value has a positive effect on the satisfaction of LRT passengers.

2.4. Conceptual Framework

Based on the comprehensive literature review and the hypotheses proposed in this
study, the conceptual framework that links passenger expectation (PE), perceived quality
(PQ), perceived value (PV), and satisfaction (PS) is illustrated in Figure 1. Therefore, the
effect and interrelationships of these factors (PE, PQ and PV) on passengers’ satisfaction
with light rail transit service in Kuala Lumpur, Malaysia are comprehensively investigated.

Mathematics 2021, 9, x FOR PEER REVIEW 5 of 16 
 

 

Several transportation studies reported that perceived value has a positive effect on 
passenger satisfaction. A survey carried out by Shen et al. [22] in China showed a positive 
and direct correlation between the perceived value of the Suzhou rail transit system and 
passenger satisfaction. Irtema [53] used the structural equation model (SEM) to analyse 
the feedback from 412 public transportation users in Kuala Lumpur and found that the 
passengers’ satisfaction and perceived value of the public transportation are statistically 
significant. A case study of the KMRT in Taiwan revealed a significant correlation 
between perceived value and passenger satisfaction [23]. Similarly, in Jakarta, Indonesia, 
Sumaedi et al. [54] reported that the perceived value of the paratransit passengers has a 
direct and positive effect on their satisfaction. This finding is consistent with the those 
obtained by empirical studies on public transportation [55–58]. In summary, perceived 
value has a significant effect on passenger satisfaction. Thus, if users showed a high 
approval of the advantages and benefits of public transportation, they are more likely to 
be more satisfied with the service provided and thus are more inclined to use the service 
in the future and recommend the service to others. The comprehensive literature review 
has led to the formulation of the following hypothesis: 

Hypothesis 6 (H6). Perceived value has a positive effect on the satisfaction of LRT passengers. 

2.4. Conceptual Framework 
Based on the comprehensive literature review and the hypotheses proposed in this 

study, the conceptual framework that links passenger expectation (PE), perceived quality 
(PQ), perceived value (PV), and satisfaction (PS) is illustrated in Figure 1. Therefore, the 
effect and interrelationships of these factors (PE, PQ and PV) on passengers’ satisfaction 
with light rail transit service in Kuala Lumpur, Malaysia are comprehensively 
investigated. 

 
 

 

Figure 1. Conceptual framework of the research model. 

3. Methodology 
This paper considers the light rail transit (LRT) system in Kuala Lumpur as a case 

study. Figure 2 shows the LRT system, which comprises three lines; the Ampang Line 
spans 18 km and has 18 stations, the Sri Petaling Line spans 45.1 km long and has 29 
stations, and the Kelana Jaya Line spans 46.4 km and has 37 stations [59]. Table 1 shows 
the instrument employed in this study. The study instrument is adopted and modified 
from earlier studies and has been back-translated into Malay. Prior to the final data 
collection, the questionnaire was administered on 50 randomly selected respondents in 

PQ 

PS 

PE 

PV H1 

H2 
H3 

H4 H5 

H6 

Figure 1. Conceptual framework of the research model.

3. Methodology

This paper considers the light rail transit (LRT) system in Kuala Lumpur as a case
study. Figure 2 shows the LRT system, which comprises three lines; the Ampang Line spans
18 km and has 18 stations, the Sri Petaling Line spans 45.1 km long and has 29 stations, and
the Kelana Jaya Line spans 46.4 km and has 37 stations [59]. Table 1 shows the instrument
employed in this study. The study instrument is adopted and modified from earlier studies
and has been back-translated into Malay. Prior to the final data collection, the questionnaire
was administered on 50 randomly selected respondents in Bandar Baru Bangi, Selangor as
a pilot test. The pilot test evaluates any weakness in the designed instrument and helps the
researchers improve the questionnaire before administrating the actual survey [3]. Based
on the feedback from the respondents of the pilot test, several questions were omitted
from the questionnaire because the participants did not answer them or the answers were
erroneous. Other questions were modified to improve clarity and reliability. Table 1 shows
the results of the reliability analysis of the pilot study. The questionnaire used in the final
data collection in this study consists of two main sections: (i) Section 1: Respondents’
demographic characteristics, and (ii) Section 2: LRT passengers’ satisfaction evaluation,
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as presented in Appendix A. The five-point Likert scale for measuring the questions in
Section 2 ranges from 1 = Strongly disagree to 5 = Strongly agree. A high score indicates a
higher interest in a measure.

Mathematics 2021, 9, x FOR PEER REVIEW 6 of 16 
 

 

Bandar Baru Bangi, Selangor as a pilot test. The pilot test evaluates any weakness in the 
designed instrument and helps the researchers improve the questionnaire before 
administrating the actual survey [3]. Based on the feedback from the respondents of the 
pilot test, several questions were omitted from the questionnaire because the participants 
did not answer them or the answers were erroneous. Other questions were modified to 
improve clarity and reliability. Table 1 shows the results of the reliability analysis of the 
pilot study. The questionnaire used in the final data collection in this study consists of two 
main sections: (i) Section 1: Respondents’ demographic characteristics, and (ii) Section 2: 
LRT passengers’ satisfaction evaluation, as presented in Appendix A. The five-point 
Likert scale for measuring the questions in Section 2 ranges from 1 = Strongly disagree to 
5 = Strongly agree. A high score indicates a higher interest in a measure. 

 

 
Figure 2. The Ampang line (yellow), Sri Petaling line (light green), and Kelana Jaya line (pink) of 
the rail transit network in Kuala Lumpur. 

Table 1. Construct items and reliability analysis of the instruments. 

Construct Adopted From: Number of Items Cronbach Alpha (α) 
Passenger Expectation [22] 3 0.871 

Perceived Quality [22,53] 8 0.883 
Perceived Value [22,53] 5 0.905 

Passenger Satisfaction [22,53] 4 0.870 

Figure 2. The Ampang line (yellow), Sri Petaling line (light green), and Kelana Jaya line (pink) of the rail transit network in
Kuala Lumpur.

Table 1. Construct items and reliability analysis of the instruments.

Construct Adopted From: Number of Items Cronbach Alpha (α)

Passenger Expectation [22] 3 0.871
Perceived Quality [22,53] 8 0.883
Perceived Value [22,53] 5 0.905

Passenger Satisfaction [22,53] 4 0.870

In this study, the cross-sectional questionnaire survey was administered at two major
stations which have the highest number of passengers, namely Kuala Lumpur Central
and Terminal Bersepadu Selatan (TBS), on the basis of convenience sampling. Prior to
administering the survey, the enumerators were given a simple briefing regarding the
purpose of the survey and the potential respondents were asked about their willingness
to participate in the survey. The questionnaire was distributed only to those willing to
participate in the survey to ensure they gave an accurate and reliable response to all items
in the questionnaire. This approach would increase the response rate of the survey [60]. The
interview was face-to-face, and the respondents were given a small token of appreciation
at the end of the 10–15 min survey. Five hundred self-administrated questionnaires were
administered between 20 September 2019 and 10 December 2019. Eighty-three question-
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naires were eliminated because of invalid or/and incomplete responses, and 417 of the
questionnaires were considered for further analysis, giving an effective response rate of
83.40%. The data were analysed using IBM SPSS Statistics version 24.0 and IBM SPSS
Analysis of Moment Structure (Amos) version 24.0. This study includes respondents’
demographic characteristics and the measurement and structural model as a part of the
systematic procedure for data analysis.

4. Results
4.1. Respondents’ Demographic Characteristics

The demographic characteristics of the 417 respondents are presented in Table 2. Of
the total respondents, 50.8% are male and 49.2% are female. Most of the respondents,
almost 44%, are from the 21–30-year-old age group, 37.4% are in the 31–40-year-old age
group, 9.1% are less than 20 years old, 8.6% are in the 41–50-year-old age group, and 1.2%
are over 50 years old. More than half of the respondents (74.6%) have a university degree.
Over half of the respondents (55.9%) are full-time employee, 32.4% are students, 5.8% are
unemployed, 5.5% hold a part-time job, and 0.5% are in other categories. Concerning their
income, 29.3% of the respondents earn less than MYR 2000 per month, only 1.0% earns
more than MYR 8000 per month, and 18.7% chose not to state their monthly income. The
questionnaire also asked if the respondents hold a driving licence and if their household
own any car. The majority of the respondents (85.4%) hold a driving license and 14.6% do
not hold a driving license. Furthermore, 27.8% of the respondents do not own a car, and of
the remaining 72.2% respondents, 33.6% owned one car, 23.3% owned two cars, and 15.3%
owned three or more cars.

Table 2. Profile of respondents (n = 417).

n % n %

Gender Income Range
(MYR/Month)

Male 212 50.8 Less than 2000 122 29.3
Female 205 49.2 2001–4000 72 17.3

Age (Years) - - 4001–6000 121 29.0
Less than 20 38 9.1 6001–8000 20 4.8

21–30 182 43.6 More than 8000 4 1.0
31–40 156 37.4 Private 78 18.7
41–50 36 8.6 Driving License Ownership - -

50 and above 5 1.2 Yes 356 85.4
Education - - No 61 14.6

Primary School 5 1.2 Car Ownership - -
Secondary School 30 7.2 0 116 27.8

College 68 16.3 1 140 33.6
University Degree 311 74.6 2 97 23.3

Other 3 0.7 More than 3 64 15.3
Occupation - - - - -

Full-Time Employee 233 55.9 Note: MYR 1 ≈ USD 0.23 -
Part-Timer Employee 23 5.5 - - -

Unemployed 24 5.8 - - -
Student 135 32.4 - - -
Other 2 0.5 - - -

4.2. Evaluation of the Measurement Model

Table 3 presents the fit indices of the measurement model for this study. All values of
the fit indices—namely the ratio of chi-square to degrees of freedom (χ2/df), comparative
fit index (CFI), normed fit index (NFI), goodness-of-fit index (GFI), adjusted goodness of fit
index (AGFI), and root mean square error of approximation (RMSEA)—comply with the
cut off criterion recommended by the previous works in the field of transport. The results
of the fit indices for the measurement model indicate that the model fits the empirical
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data well. The measurement model was then validated by three approaches; consistency
reliability, convergent validity and discriminant validity.

Table 3. Summary of the measurement model fit indices.

Fit Indices Result Cut off Criterion Status Reference

χ2/df 2.54 <3.00 Acceptable

[3,12,24,35]

CFI 0.96 >0.90 Acceptable
NFI 0.94 >0.90 Acceptable
GFI 0.95 >0.90 Acceptable

AGFI 0.94 >0.90 Acceptable
RMSEA 0.07 <0.10 Acceptable

Note: χ2/df, Ratio of chi-square to degrees of freedom; CFI, Comparative fit index; NFI, Normed fit index; GFI,
Goodness-of-fit index; AGFI, Adjusted goodness of fit index; RMSEA, Root mean square error of approximation.

4.2.1. Construct Reliability

Ibrahim et al. [3] stated that construct reliability measures the internal consistency of
the data measuring tool’s coefficient for each construct. The Cronbach’s alpha and com-
posite reliability were calculated to establish the reliability of the construct. According to
Hair et al. [61], a Cronbach’s alpha and composite reliability greater than 0.70 is considered
to be satisfactory. As can be seen in Table 4, the Cronbach alpha and composite reliability
values range between 0.863–0.916 and 0.900–0.947, respectively, which indicate that the
constructs are reliable.

Table 4. Results of construct reliability, convergent validity, and discriminant validity.

Construct Item Loading (Range) Cronbach Alpha (α) Composite Reliability AVE
Factor Correlation

PE PQ PV PS

PE 0.874–0.963 0.916 0.947 0.857 0.93 - - -
PQ 0.693–0.880 0.866 0.928 0.517 0.71 0.72 - -
PV 0.654–0.914 0.887 0.900 0.647 0.68 0.58 0.80 -
PS 0.781–0.883 0.863 0.907 0.709 0.70 0.64 0.61 0.84

Note: p < 0.05; AVE, Average variance extracted; PE, Passenger expectation; PQ, Perceived quality; PV, Perceived value; PS, Passenger satisfaction.

4.2.2. Convergent Validity

According to Hair et al. [61], the definition of convergent validity is the degree to
which a measure is positively correlated with the alternative measures of the same construct.
The validity was assessed on the basis of two criteria: (i) the standardised factor loading (or
item loading) should be greater than 0.50 and significant [61], and (ii) the average variance
extracted (AVE) for all constructs must be at least 0.50 [62]. As can be seen in Table 4,
the standardised factor loading for all items are greater than the threshold value of 0.50,
where the minimum item loading is 0.654 and is thus significant. In addition, the values
of all AVE range between 0.517 and 0.857, which are greater than the 0.50 threshold value
recommended by Fornell and Larcker [62]. Therefore, the convergent validity has been
proven to be good as all constructs fulfilled the above-mentioned criteria.

4.2.3. Discriminant Validity

The definition of discriminant validity given by Hair et al. [61] is the degree to which
a construct is truly distinct from others based on empirical standards. This validity is
measured by comparing the AVE value of each construct with the squared correlation
between these constructs as well as with all other constructs [35]. The results presented in
Table 4 shows that the AVE values for all constructs are higher than the squared correlation
and meet the requirement proposed by Fornell and Larcker [62]. Thus, the discriminant
validity in this study is acceptable.
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4.3. Evaluation of the Structural Model

After confirming the validity and reliability of the measurement model, the recom-
mended hypotheses were evaluated using covariance-based structural equation model
(CB-SEM). Results showed that the model for exploring the determinants of passengers’
satisfaction with the Kuala Lumpur LRT service is well-fitted as all values of the goodness-
of-fit indices (χ2/df = 2.63, CFI = 0.95, NFI = 0.93, GFI = 0.95, AGFI = 0.93, RMSEA = 0.07)
satisfy the requirement for fit criteria. The overall model structure with the standardised
estimates and the significance of the relationship between the constructs is illustrated
in Figure 3. The structural equation model (see Figure 3) explained 28% of the variance
in perceived quality, 61% of the variance in perceived value, and 76% of the variance in
passenger satisfaction.
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Hypotheses 1 to 3 suggest that passenger expectation has a positive impact on per-
ceived quality, perceived value and passenger satisfaction. The standardised regression
coefficient presented in Figure 3 shows that passenger expectation has a significant positive
and direct effect on perceived quality (β = 0.526, p < 0.001) and perceived value (β = 0.115,
p < 0.05) and not significant effect on passenger satisfaction (β = 0.075, p > 0.05). Thus,
hypotheses 1 and 2 are supported, while hypothesis 3 is not supported. The positive
relationship between perceived quality and perceived value and between perceived quality
and passenger satisfaction is stated in hypotheses 4 and 5. The results indicate that per-
ceived quality has a significant positive influence on perceived value (β = 0.532, p < 0.001)
and passenger satisfaction (β = 0.361, p < 0.001). These results confirm hypotheses 4 and
5. Hypothesis 6 states that perceived value has a positive impact on passenger satisfac-
tion, and the result showed a significant positive relationship between the two constructs
(β = 0.238, p < 0.001). Therefore, hypothesis 6 is accepted. A summary of the hypothesis
testing model is given in Table 5.

Table 5. Summary of hypothesis testing model.

Hypothesis Relationship β Hypothesis

H1 Passenger expectation with Perceived quality 0.526 ** Supported
H2 Passenger expectation with Perceived value 0.115 * Supported
H3 Passenger expectation with Passenger satisfaction 0.075 n.s. Not supported
H4 Perceived quality with Perceived value 0.532 ** Supported
H5 Perceived quality with Passenger satisfaction 0.361 ** Supported
H6 Perceived value with Passenger satisfaction 0.238 ** Supported

Note: H, Hypothesis; β, Standardised regression coefficient; * p < 0.05, ** p < 0.001; n.s., not significant.
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5. Discussion of the Results
5.1. Theoretical Implications

This study aims to explore the determinants of passenger satisfaction in the context
of light rail transit (LRT) service in Kuala Lumpur, Malaysia, which is an alpha city in the
South Asian region, by investigating the role of passenger expectation, perceived quality
and perceived value based on the passengers’ past experience with the Kuala Lumpur’s
LRT service. The interrelationship of the model was tested using a set of data obtained
through a customer satisfaction survey of the urban rail transit in Kuala Lumpur, Malaysia
using a structural equation model approach. The conceptual framework in this study
was assessed and validated, and this theoretically contributed to the understanding of
the factors influencing passengers’ satisfaction with the urban rail transit. It is crucial to
explore the factors influencing passengers’ satisfaction with the urban rail transit, especially
in the context of Malaysia, given that rail transit is one of the government’s strategies to
reduce the dependency on private motorised transport and to increase the public transport
modal share up to 40% in 2030 [63]. Specifically, the rail transit in the urban area of the
future will be the backbone of the public transport network in the city.

According to this study, three factors—namely passenger expectation, perceived
quality and perceived value—can have a direct or indirect impact on passenger satisfaction.
The outcomes of this study are congruent with the earlier research in transportation. The
present study found that passenger expectation has a direct and significant effect on
perceived quality, perceived value and passengers’ satisfaction level towards the LRT
service. Put differently, passenger expectation not only has a direct influence on their
level of satisfaction, but it also has an indirect influence on passenger satisfaction via
perceived quality and perceived value. This finding is congruent with those made by
Shen et al. [22] and Zhang et al. [33]. The findings also confirmed the positive influence
of perceived quality on perceived value and passenger satisfaction reported in various
previous research [23,43–48]. Similar with the evidences provided by previous studies,
the structural equation model used in this study justifies the significant and positive
influence of perceived value on satisfaction with the LRT service [53–58]. Hence, passenger
expectation, perceived quality and perceived value can be considered as antecedents to
passengers’ satisfaction with the LRT service in Kuala Lumpur.

Of the three factors influencing the satisfaction level of the passengers of Kuala
Lumpur LRT service, perceived quality was found to be the strongest determinant of the
feeling of satisfaction among passengers. This finding is consistent with those of recent
works in the field of public transport [22,23,38,53]. It is apparent that passengers who
use urban rail transit service, in this context the LRT, have a higher level of satisfaction
when the service provided is beyond their expectation. In other words, the high-quality
service brings about a higher level of satisfaction with the LRT service. According to
Ibrahim et al. [13], punctuality, number of trips per day, ticket price or types of passes,
cleanliness and comfort in both in the train and at the station, safety on the train and at the
station, customer service and more are the main elements of service quality that have been
proven to affect perceived service quality as well as passengers’ satisfaction with rail-based
public transport. This study also found that passengers would be more satisfied with the
LRT service if they felt that the trip with the LRT was good value. In this study, value is
made up of perceived cost (monetary) and perceived benefits (non-monetary) [52]. The
low cost of the trip, short travel time, and comfort during the journey are the indicators
that contribute to the perceived value in public transport generally and in urban rail transit
specifically. Given that these factors have a direct effect on passenger satisfaction, they
have to be given serious consideration in the effort to enhance passengers’ satisfaction with
the LRT service.

The effort to understand the factors influencing user satisfaction in the attempt to
formulate better strategies to enhance the passengers’ satisfaction level and to increase
ridership of the rail transit service in the Southeast Asia region, especially in Malaysia, is still
limited in the literature in the transportation domain. Das et al. [45] assessed passengers’
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satisfaction with light rail transit by focussing on the monorail service in Kuala Lumpur,
Malaysia via important performance analysis (IPA). A recent study by Phoong et al. [64]
investigated the service quality elements that Kuala Lumpur’s LRT passengers satisfied the
most via the factor analysis and correlation analysis approach. Therefore, the current study
has contributed to enriching the existing body of knowledge and to the literature relating
to passengers’ satisfaction with the LRT service in the Southeast Asia region, specifically
in Malaysia. The consideration of a number of elements, namely passenger expectation,
perceived quality and perceived value, in this study has enhanced the predictive ability of a
complex sensation such as satisfaction. This is another noteworthy theoretical contribution
by this study.

5.2. Managerial Implications

From the managerial perspective, the findings of this study have several important
implications for the LRT service providers in their effort to enhance passengers’ satisfaction
with the service provided and in formulating an effective strategy for retaining the current
passengers as well as attracting potential passengers. These findings would enable the LRT
service to remain competitive in an urban transportation market such as Kuala Lumpur.
This is consistent with the implication of previous research which reported that passengers
who are satisfied with the service provided are more loyal to the service and promote the
service to others [17,18,65].

Based on the above-mentioned outcomes, the most critical factor influencing passen-
gers’ satisfaction with the LRT service in Kuala Lumpur is perceived quality. Therefore, LRT
service providers should invest more resources and give more focus to physical policies in
order to be able to provide a high-quality service which meets passengers’ expectations,
which in turn brings about passengers’ satisfaction after using the service. In view of this,
LRT service providers should provide a high quality service, for example by ensuring
good facilities on the train and at the station by providing an adequate number of vending
machines, seats for waiting, suitable and sufficient handrail or grip straps in the train for
standing passengers, a safe environment at the LRT station and on the train, a reasonable
fare, a wide network coverage, punctual and high frequency service, sufficient parking
space at the stations, and convenience in the train and at station. In addition, passenger
satisfaction could be enhanced by providing a fast, punctual and affordable feeder bus
service to/from the LRT station and this in turn could contribute to increasing ridership.
This is consistent with the contention made by Jain et al. [66] and Chandra et al. [67] that
the first mile and last mile transport connectivity facility (feeder bus) have a significant
impact in increasing ridership.

A number of policies can be introduced to improve cleanliness and comfort on the train
and at the stations, including providing sufficient number of waste bins at specific locations,
prohibiting eating and drinking on the train, and introducing a recycling campaign at the
stations by providing recycling bins and putting up poster about the recycling campaign.
Moreover, the level of safety and security at the station and in the train are vital elements
in the formation of passenger satisfaction [13,59]. Thus, several steps can be taken to
improve the level of safety and security of LRT service; this includes installing closed-
circuit televisions (CCTVs) to monitor passenger movement and any suspicious behaviour
of the passengers, encouraging the public to report suspicious activities to the security
staff, and assigning a sufficient number of security staff on the platform and at the stations.
Other measures to enhance passenger satisfaction include providing special assistance for
senior citizens and designating coaches only for female passengers.

On the basis of the results of this study, LRT service providers should make an effort
to improve passenger satisfaction with the service provided by enhancing perceived value.
This is in line with the findings of previous similar studies [53–58] which reported a direct
positive relationship of perceived value with passenger satisfaction. A number of measures
can be implemented to improve perceived value, including charging a reasonable fare
for the service provided in comparison to the fares charged by competitors such as buses,
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taxis and e-hailing service. In view of this, LRT service providers are recommended to
introduce several types of ride passes, such as daily, weekly and monthly passes, as well
as offering different fare structures and discounts to specific group of passengers such as
senior citizens, students, children, and people with disabilities. In addition, non-monetary
cost such as effort, energy and time should not be overlooked. The service providers must
make sure that the perceived benefits and eco-friendliness of the service provided must
be superior to those offered by other types of public transport, informal public transport
such as e-healing service (e.g., Grab and MyCar), and private transport. In this context, the
provision of high-quality service, such as a punctual, safe, clean, accessible and convenient
LRT service may result in enhanced perceived benefits, which partially contribute to the
perceived value of the LRT service.

In summary, the provision of service quality and service value that meets passen-
ger expectation will bring about passenger satisfaction with the LRT service in Kuala
Lumpur, Malaysia. The measures and policies discussed above are among the methods for
enhancing passenger satisfaction with this service, which in consequence help to retain
current passengers and attract potential passengers to use this service. The findings of this
study provide a rationale for LRT service providers in formulating strategies and making
investments to increase ridership in line with the Malaysian government’s agenda to make
the rail transit as the future spine of transport network in Kuala Lumpur and to increase
the public transport modal share in the city area [63].

6. Conclusions

This study has demonstrated the impact of passenger expectation, perceived quality
and perceived value towards passengers’ satisfaction with the light rail transit (LRT) service.
Based on the author’s knowledge, this is the very first study to assess the relationship of
these determinants (passenger expectation, perceived quality and perceived value) in the
context of rail transit, particularly LRT, in an alpha city in the Southeast Asia region. In
summary, the findings of this study indicate that passenger expectation, perceived quality
and perceived value have a considerable influence on enhancing the satisfaction level of
LRT passengers. These findings can contribute to the improvement of both theoretical
and managerial aspects. In terms of the theoretical aspect, this study has contributed
to the enhancement of the fundamental knowledge related to the factors that influence
passengers’ satisfaction with the LRT service by assessing the complex relationship of the
four constructs of the proposed model. Thus, the findings of this study have contributed
important information to the transport literature. With regard to the managerial aspect, the
results showed that the weight of the constructs influenced passenger satisfaction. This is
crucial in helping service providers, authorities, policy makers, planners and researchers
formulate effective strategies to increase the use of rail transit, specifically in Kuala Lumpur
and in other alpha and metropolitan cities generally.
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Appendix A

Construct/Item Abrv. Standardised Loading

Passenger Expectation PE -
Overall expectation of the LRT service prior to using the service PE1 0.939
Expectation of the degree to which the LRT service is able to fulfil
passenger requirement prior to using the service

PE2 0.963

Expectation of the reliability of the service prior to using it PE3 0.874

Perceived Quality PQ -
Passenger satisfaction with the signage at the station PQ1 0.713
Passenger satisfaction with the comfort level PQ2 0.695
Passenger satisfaction with the speed of the service PQ3 0.773
Passenger satisfaction with the safety level PQ4 0.745
Passenger satisfaction with the ticketing service PQ5 0.880
Passenger satisfaction with the provided facilities PQ6 0.836
Passenger satisfaction with the customer service PQ7 0.723
Passenger satisfaction with the provision of information PQ8 0.693

Perceived Value PV -
Evaluation of service based on current ticket price PV1 0.876
Evaluation of ticket price based on the current level of service PV2 0.870
The cost for using the LRT service is cheap PV3 0.654
The time I spent using the LRT service is very reasonable PV4 0.669
The overall assessment for my experience of using the LRT
service is “excellent value”

PV5 0.914

Passengers Satisfaction PS -
Overall satisfaction with the quality of LRT service PS1 0.827
My perception towards the service provided is beyond my
expectation

PS2 0.781

My perception of the comprehensiveness of the services provided
is beyond my expectation

PS3 0.873

I think I have benefited from using the LRT service PS4 0.883
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