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Abstract: Located in South Johor of Peninsular Malaysia on the Malaysia-Singapore border,  Iskandar
Malaysia Development Corridor is set to become a developed region soon. The main aim of
developing the latest development corridor in the country is to attract foreign investments. The
government allocated a substantial amount of money to turn the green area into a region well-equipped
with first class infrastructure. However, apart from basic infrastructure and utilities, a development
corridor like Iskandar Malaysia requires excellent public transport systems to facilitate mobility of
human capitals that will involve in its development. The objectives of this paper were to investigate
the importance of public transport service attributes in the mind of regular bus users in the study area,
to examine the level of quality of bus service in terms of the service attributes as it existed, and to
compare the level of importance and level of service quality for each service attributes, and finally
to establish several dimensions of public transport service quality in the study areas based on the
service attributes. Survey method was used to collect data through questionnaire-based interviews with
public transport users at five bus terminals in the region. The study found that safety during travelling,
air-conditioning, cheap fare, bus stop, waiting time and waste bin were among the most important
attributes when using public bus. The study also found discrepancies between the expected and the
available quality of service in many attributes. Using the 24 service attributes, this study succeed in
developing 6 dimensions of public transport service attribute importance in the study area. It is
suggested that future study should focus on developing dimensions of service attributes that existed
in the study area.
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INTRODUCTION

Transforming green areas into an economic development corridor is not uncommon for most developed
and developing countries. These corridors are designated as duty-free enclaves, and are deemed for foreign
investors for the purpose of trade operations, duties and tariffs. The purpose might be is as a tool to overcome
economic crisis and create employment (Mehrazad et al, 2008), to integrate land use with transportation and
transform a neighbourhood into a more sustainable development (Acutanza et al, 2010), as a spatial outcome
of East Asian ‘‘neo-liberalization’’ (Park, 2005) and to spur economic growth after the near collapse of the
socialist centrally-planned economy in 1980 (Ng, 2003).

Located in South Johor of Peninsular Malaysia on the Malaysia-Singapore border, Iskandar Malaysia
Development Corridor is set to become a developed region, where living, entertainment, environment and
business seamlessly converge within a bustling and vibrant metropolis (Khazanah Malaysia, 2006). This new
development corridor has many advantages to local and foreign investors. It is located in a region only six to
eight hours flight radius from Asia's burgeoning growth centers such as Bangalore, Dubai, Hong Kong, Seoul,
Shanghai, Taipei and Tokyo enabling it to be reached by some 800 million people. The largest single
development project ever to be undertaken in the region, the government allocated some RM6.83 billion
(US$2.27 billion) to turn the vast acreage of land mostly green areas into a region well-equipped with first
class infrastructure to facilitate investment in a wide range of activities in the  industrial, biotechnology,
education and entertainment sectors. 
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The region is accessible by air from the Senai International Airport, by sea through the nearby Tanjung
Pelepas Port or PTP, by rail through a link to the KTM Railway network and by land by means of well-
maintained and world class highway network in the Peninsula. Being the southern gateway to Peninsular
Malaysia, its attractiveness to investors is also associated with the fact that it is flanked by three major ports,
the Pasir Gudang Port, Port of Tanjung Pelepas and Tanjung Langsat Port.  

However, apart from basic infrastructure and utilities, a development corridor like Iskandar Malaysia
requires excellent public transport systems to facilitate mobility of human capitals that will involve in its
development  (Abd Rahim Md Nor, 2004; Abd Rahim Md Nor & Nor Ghani Md Nor 2006; Abd Rahim Md
Nor & Nor Ghani Md Nor, 2010). As means of mobility, public transport is vital for a new development
region in facilitating people to work, school, administrative centres and recreation.  In Iskandar Malaysia, the
role of conventional bus is of paramount importance for the general public as this region has limited modes
of public transport of conventional bus and taxi, while other modes such as rail-based transport and paratransit
such as mini bus is an exception. The performance of reliable, comfortable and affordable public transport
systems is of crucial importance for individual mobility, business opportunities and for the welfare level and
economic growth of a region (Currie & Rose, 2008). Equally vital is the role of public transport in reducing
the adverse impact of fossil-propelled personal vehicles especially cars (Lidestam and Abrahamsson, 2010).
This development corridor could not depend on private car as a means of mobility for its workers as this mode
of transport is not sustainable in the long runs (Borgers et al. 2008; Kenworthy et al, 1996).

Study Objectives:
In using public transport such as bus, users have different idea and assessment of the relative importance

of each of the service attributes. For example, they may regard safety, a guarantee of getting a seat and fare
as among the most important, but may put music, opportunity to meet friend while travelling and speed as not
important. The objective of this study is three-fold. First, to investigate the importance of public transport
service attributes in the mind of regular bus users in the study area in terms of various aspects of services such
as safety, comfort, fare, punctuality and speed. Second, to examine the level of quality of bus service in terms
of the service attributes as it existed in the study area, and to compare the level of importance found in
objective one with what is the quality of the service attributes found in objective two. Third, to establish
several dimensions of public transport service quality in the study areas based of several service parameters.

MATERIALS AND METHODS

The prime source of data in this study is information collected from questionnaire-based interviews with
public transport users. This study was conducted at five bus terminals in Iskandar Malaysia region on the
Malaysia-Singapore border, namely terminals at Larkin, Pasir Gudang, Masai, Gelang Patah and Kulai. A total
of 24 attitude statements regarding the importance of various aspects of public transport service attributes to
users were presented to regular users of conventional bus in each terminal. For each statement, the public
transport passengers were asked to indicate their level of agreement on a 5-point Likert like scale. The
questionnaire-based interviews were carried out by trained enumerators with close supervision of the authors.
For each terminal, temporary counters attended by the enumerators were set up at strategic locations within
the terminal compounds where passing passengers were ushered to fill up the pre-tested questionnaires. At the
end of the survey sessions, a total of 352 useable questionnaires were obtained during the week-long survey
program. In this study, the responses to attitude statements on public bus service attributes were subject to
descriptive analysis and factor analysis. 

In analyzing the data, two methods are used in this study, namely descriptive statistics involving mean and
standard deviation, and the factor analytical approach to identify the dimension of public transport service
attributes. Factor analysis attempts to represent a set of variables (such as public transport service performance
indicators in the present study) y1, y2, . . . yp, as linear combinations of a few random variables f1, f2, . . . fm,
(m < p) called factors. The factors are underlying constructs or latent variables that “generate” the y’s. The
factor analysis model expresses each variable as a linear combination of underlying factors, with an
accompanying error term to account for that part of the variable that is unique. More formally, the factor
analysis model can be expressed in matrix notation as (Abd Rahim Md Nor, 2009; Afifi & Clark, 1996;
Duncan, 2003): 
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where

                   = vector of p performance indicators (e.g. public transport)

                   = m underlying factors (generally called common factors)

                   = error vector (which reflects a vector of specific factors)

                           = matrix of loadings of the indicator p on factor m

The λpms are weights that show how each indicator depends on the factors.

Essentially, the loadings indicate the importance of an underlying factor to an indicator and can be used
in the interpretation of the factor. The vector of factors f is assumed to be normally distributed with 0 mean
and variance-covariance matrix equal to a p-dimensional identity matrix Ip. And the error vector is assumed
to be normally distributed with 0 mean and a diagonal variance-covariance matrix. f and e are assumed to be
independent. The goal of factor analysis is to estimate a relatively simple structure in which each variable loads
highly on only one factor with small loadings on all other factors. The variables that load highly on one factor
will help to interpret the “meaning” of that factor. 

In this study, the factor analytical modeling approach was applied to public transport service performance
in Iskandar Malaysia development corridor on the Malaysia-Singapore border, and the estimated factor loadings
were used to identify several dimensions of service performance. The principal component analysis method was
used to extract factors from the 24 public transport service parameters, while the varimax rotation method with
Kaiser normalization and converged in 9 iteration was used to find the best possible, appropriate and
meaningful number of factors based on the eigenvalue. As a method of establishing dimensions, factor analysis
has been used by many researchers for many purposes such as in the study of co-morbidity among older
people (Momtaz et al, 2010), in assessing surface water quality of selected estuaries (Abbas et al, 2009), in
investigating factors influencing intention to use e-government services (Lean et al, 2009), and studying user
satisfaction with paratransit (Joewono and Kubota, 2007).

Results:
The results show several service attributes considered most important by the public transport users from

the total 24 presented in the study. Table 1 shows the rating of 20 of the service attributes given by the
respondents. The most important are safety during travelling, air-conditioning, cheap fare, bus stop, waiting
time and waste bin. The relatively low standard deviation for the first five most important service attributes
indicates that the users were quite unanimous in their stand about these aspects of service.

It is interesting to note that the four most important service attributes namely safe journey, air-conditioning,
cheap fare and waste bin were also among the ten attributes that were rated relatively highly by the users (see
Table 2), implying that their expectation was matched with what was there in the public transport system.
Other attributes such as waiting time, reliable timetable, passengers load, exhaust and facilities for the disabled
were rated as very important but was seen by users as poor in the public transport system in the study area,
indicating a mist-match between what is expected and what is on offer in these types of service attributes. In
general, the mis-match was seen occurred on all service attributes albeit at varying level of agreements (Figure
1). 

For the factor analysis, the principal component analysis method was used to extract the number of factor
while the varimax method with Kaiser Normalization was used to rotate the factor for better interpretation at
the 9th iteration. The scree plot in  Figure 2 shows the reduction of eigenvalue for an increase in the number
of factor. It is shown that the first factor contributed extremely significantly to the total variance.

The analysis suggests a six-factor solution, each dimension has an eigenvalue of more than one with a total
of 57.8% of the variance was explained.
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How ever, the initial solution show an extreme contribution of the first factor with as much as 29.99%
of variance explained only by this factor, indicating unbalanced distribution of the variance. The varimax
rotation was subsequently performed to improve the situation and this rotation resulted in a better contribution
of each factor with the first factor’s contribution reduced to 17.92% while the second and third factors
increased to 10.2% and 10.0% respectively (see Figure 3, and Table 3).

Fig. 1: Expected and observed service attribute quality.

Fig. 2: Scree plot of eigenvalue.

Fig 3: Component plot in rotated space.
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Table 1: Importance of service attributes (Likert 1-5).
Service attribute (most) Mean SD Service attribute (least) Mean SD
Safe journey 4.76 0.69 Space for good 4.20 1.01
Air-conditioning 4.69 0.77 With ticketing machine 4.06 1.07
Cheap fare 4.65 0.79 Rolling stock 4.01 1.04
Bus stop 4.58 0.81 Conductor-Uniform 3.96 1.25
Waiting time 4.54 0.92 Reading 3.84 1.15
Waste bin 4.54 0.87 Music 3.83 1.16
Reliable timetable 4.52 0.93 Speed 3.72 1.18
Do not overloaded 4.50 0.91 Sleep and relax 3.56 1.21
Quiet and non-polluting 4.49 0.95 Conductor-Available 3.47 1.31
Facilities for the disabled 4.47 0.92 Meeting friends 3.16 1.25

Table 2: Existing service attributes (Likert 1-5).
Service attribute (best) Mean SD Service attribute (worst) Mean SD
Ticketing machine 3.29 1.40 Facilities for the disabled 2.33 1.53
Waste bin 3.29 1.35 With conductor 2.38 1.40
Air-conditioning 3.17 1.44 Exhaust 2.45 1.43
Cheap fare 3.13 1.43 Break-down free 2.49 1.23
Diver wearing uniform 3.12 1.40 Reliable timetable 2.49 1.38
Safe and covered bus stop 3.10 1.40 Music on-board 2.56 1.46
Safe journey 2.98 1.22 Space for goods 2.58 1.33
Comfortable seat 2.95 1.33 Do not overloaded 2.58 1.40
Reading 2.94 1.35 Waiting time 2.63 1.51
Availability 2.89 1.48 Sleeping and relax 2.75 1.30

Table 3: Eigenvalues and total variance explained.
Dimension Initial solution Rotated solution

-------------------------------------------------------------- ----------------------------------------------------------------------------
Total eigenvalue % of Variance Total eigenvalue % of Variance

1 7.1984 29.99 4.3018 17.92
2 1.9502 8.12 2.4524 10.21
3 1.2493 5.20 2.4064 10.02
4 1.2385 5.16 1.6925 7.052
5 1.1903 4.95 1.6908 7.045
6 1.0630 4.42 1.3459 5.608

Table 4: Rotated factor loadings.
Service attributes 1 2 3 4 5 6
Covered and safe bus stop .815 .049 .068 .045 .095 .147
Cheap fare .730 .108 .198 .003 .250 -.086
Garbage bin at terminal and bus stop .729 .131 .142 .172 .003 .228
Air-conditioning .693 .177 .207 -.059 .165 -.207
Bus information .657 .134 .241 .108 -.011 .179
Availability .607 .068 .074 .006 .101 .226
Space on-board .580 .292 .162 -.131 .083 .002
Clean, non-polluting, quiet .460 .391 .433 .045 .275 -.207
Music on-board .075 .701 -.108 .039 .161 .031
Space for goods .260 .646 .050 .113 .171 .257
Beautiful, attractive rolling stock .174 .558 .097 .049 .157 .326
Driver .140 .534 .379 .123 -.126 .038
Facilities for the disabled .365 .406 .283 .159 .277 -.078
Safety .227 -.062 .722 -.039 .068 .166
Reliable timetable .193 .130 .704 -.133 .146 .160
Waiting time .429 .009 .522 .137 .160 .072
Comfortable seats .299 .325 .470 .219 .325 -.064
Reading .016 .412 .429 .359 -.185 -.099
Sleeping .101 .060 .038 .833 .072 .048
Meeting friends -.027 .137 -.042 .795 .095 .059
Congestion .130 .167 .087 -.012 .788 .060
Speed .162 .091 .110 .146 .650 .073
Conductor .069 .325 .084 .080 -.042 .753
Ticketing machine .264 -.015 .229 .022 .277 .511

The rotated factor loadings show that there are eight service attributes heavily loads on the first factor,
five attributes heavily load on the second and the third factor while the other three factors were associated with
only two attributes respectively, implying that a three-factor solution was the best approach. 
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The first factor which reflects the first dimension of service is associated with attributes like covered and
safe bus stop, cheap fare, garbage bin at terminal, air-conditioning, information on bus service, space on board
and cleanliness of the rolling stock. This factor or dimension of service can be labeled as ‘basic requirement’.
The second factor is associated with whether music was piped on-board to entertain passengers, space for
goods in the bus, beauty of the bus, disciplined driver and facilities for the disabled. This dimension can be
labeled as `comfort’. The third factor is linked to items such as safety, timetable, waiting time, seat and being
able to read while traveling. This dimension can be labeled as `time and safety’ (see Table 4).

Conclusion:
This study shows that public transport services in Iskandar Malaysia Development Corridor was moderate

in terms of many aspects of service attributes. Generally users were happy with most of aspects of service.
However, there are indications that the quality of several aspects of service was relatively lower than what the
users expect. The study also found that there are at least three main dimensions of service quality, each was
constructed based on several attributes. Future planning for improvement in the bus service should take into
consideration of these dimensions and the parameters that contributed to it. It is suggested that Iskandar
Malaysia should adopt a multi-modal approach in public transport provision in the region by looking at other
facilities such as BRT in the non-track-based mode and light rail transit in the track-based method in its
provision of public transport infrastructure and not relying on conventional bus services alone. For example,
BRT has been successful in many parts of the world such as in China (U.S. Department of Transportation,
2006), India (U.S. Department of Transportation, 2007),  and New York (Falbel et al, 2006).
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