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Abstract: Introduction of paratransit as a feeder for mass transit system in developing cities 
is one of the solutions to improve mass transit patronage. Further, taking advantage of the 
existing paratransit which is a low capital intensive solution is key. Presently, paratransit 
services perform the role of connecting people to the stations. Nonetheless, people are still 
dissatisfied with the quality of service provided by this mode of transport. This study attempts 
to investigate the potential of paratransit as well as determine the influences of commuter 
perceptions on paratransit service to the attitudes on mass transit connectivity and the 
behavioral intention in usage of mass transit and paratransit as a feeder. Satisfaction of 
commuters has a positive influence on mass transit connectivity attitudes and the future use of 
both paratransit and mass transit. Therefore, improvement policies regarding paratransit 
service must be carefully drawn with the purpose of enhancing the performance of mass transit. 
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1. INTRODUCTION 
 
Many metropolitans in developing countries have implemented mass transit systems to relieve 
traffic congestion in the past decades. Examples of transit systems adopted include; Bus 
Rapid Transit (BRT) in Jakarta, Seoul, and Curitiba as well as Rail system, 
LRT/MRT/Subway in Bangkok, Delhi, and Manila. Some of mass transits implemented have 
not achieved their expected targets. Poor performance of these systems has been occasioned 
by increased motorization and poor land use planning. Further, higher commuting fares, poor 
connectivity with other modes and difficulties associated with accessibility have also 
contributed to the dismal performance. These shortcomings have continued to dissatisfy 
commuters leading to low system performance and high level of patronage as witnessed in the 
two rail systems of Bangkok, and MRT3 of Manila (Okada et al., 2003).  
 
Bangkok has implemented two mass transits, an elevated rail system (BTS) in 1999 and 
subway (MRT) in 2004. Extension plans of mass transits are currently underway. However, 
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the strategies are mainly focused on expanding the coverage of mass transit with little regard 
to improving the accessibility of passenger and connection to the stations. The two aspects 
have been given low priority even though they are considered necessary. Like in many other 
cities in developing countries, there are few systematic feeders provided for Bangkok’s mass 
transits. Three most popular modes of accessing the BTS and MRT stations are: walking, bus, 
and paratransit (Chalermpong and Wibowo, 2007). Most of paratransit services have emerged 
to deal with the difficulty in access.Currently they play an important role of an access mode. 
The paratransit consist of (i) the flexible for-hire service - motorcycle-taxi and Tuktuk - and 
(ii) fixed-routed service – Songtaew. Although both types of paratransit enhance urban 
mobility, the quality of services is not only unacceptable but also unsatisfactory to the users. 
 
According to paratransit’s function, many researchers recommended an integration of 
paratransit as a feeder for public transit systems to enhance performance of urban 
transportation (Shimazaki and Rahman, 1996; Okada et al., 2003; Satiennam et al., 2006). 
This idea not only provides easy connectivity, but also utilizes existing resources. Therefore, 
the advantages of paratransit should not be overlooked. Moreover, the future of public transits 
is based on their performances as well as how people perceive the quality of services they 
provide. Measurements of commuter’s perceptions can helpfully assess the quality of service 
as well as reveal problems that should be tackled. As mentioned above, paratransit have a 
potential as a feeder; however, the existing services are considered informal, not well-
organized and unsatisfactory. Therefore, the perceptions of the public are important in 
evaluating the possibility of implementing paratransit as a feeder system. Service attributes 
assessed by travelers must be captured and evaluated. Consequently, the strategies adopted in 
solving accessibility difficulties can be handled in an effective way. 
 
This study investigated the effects of commuter’s attitudes on paratransit services in respect 
of mass transit connectivity. Further, this study sought to scrutinize whether both attitudes 
have any influence on the intention to use mass transit and paratransit in the future from the 
viewpoint of overall commuters. A Structural Equation Model was introduced to investigate 
the mentioned objectives. Bangkok, Thailand, was selected as a case study. Moreover, the 
important attributes of paratransit service that affect mass transit connectivity and commuter’s 
intention to use were captured. These attributes will provide vital information in drawing up 
of the improvement policy for managing paratransit as a feeder system. 
 
 
2. PARATRANSIT IN DEVELOPING COUNTRIES AND ITS OPPORTUNITY 
 
Paratransit provide a variety of services from door-to-door collectors (flexible for-hire service 
i.e. Ojek in Jakarta; Motorcycle-taxi in Bangkok and Rio de Janeiro) to intermediate line-haul 
(fixed route service i.e. Minibus in Jakarta; Vans in Bangkok and Rio de Janeiro). Around 20 
to more than 50 percent of travel demand from captive riders and car dependent users are 
handled by motorized paratransit (Shimazaki and Rahman, 1996; Joewono and Kubota, 2007; 
Cervero and Golub, 2007). Taking advantage of vehicle size and unrestrained operation, 
paratransit can admirably respond to fluctuated markets, fill voids of areas left by public 
transports at relatively low fare, and substitute for public transit without subsidies. Besides, 
they were recognized as efficient road-utilizing carriers, low cost service, fleet-footedness, 
and users’ gratifying mode (Cervero and Golub, 2007). Paratransit services seem to satisfy 
captive rider’s needs in terms of mobility especially in feeder function. However, the qualities 
of services are only acceptable but do not satisfy the user’s needs. This dissatisfaction 
emanates from unsafe, uncomfortable, inconvenient and unreliable services. Nevertheless, 
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users are still willing to use paratransit. 
 
In recent years, researches focused on paratransit performance, service quality and user 
satisfaction have become popular for study. Their performance and possible integration with 
urban public transportation as a feeder system in developing countries has been gradually 
revealed and suggested. The strategy of establishing jeepney terminals adjoining the MRT3 
stations was proposed as one solution of MRT3’s performance improvements (Okada et al., 
2003). The proposed strategy was considered a high priority for improvement reflecting a 
high weight score of convenient level of access to stations. Moreover, a well integrated 
paratransit as a feeder of Bangkok’s BRT project was proposed alongside density land use, 
allocation and control of the existing local bus. These were viewed as a set of solutions for 
improving BRT performance (Satiennam et al., 2006). The proposed solutions were used to 
assess the overall BRT operations that had the potential to improve traffic network conditions 
and air pollution. Performance of integrating resident coach services to urban transport 
system in Hong Kong revealed the capability of the parastransit in getting people out of their 
cars (Loo, 2007). Joewono and Kubota (2007) suggested that the future of paratransit depends 
on its service quality and passenger satisfaction as a case study in Bundung, Indonesia. Even 
though passengers feel dissatisfied and tend to move to other beneficial modes easily, they 
still want to use it.  As reviewed earlier, the dominant roles of paratransit, especially as a 
feeder mode, should not be overlooked on the way to urban transportation planning goals. In 
brief, paratransit will not only ease accessibility, but will also enlarge mass transit catchment 
areas and offer potential latent demands to mass transit and other public transits as well.  
 
 
3. STRUCTURAL EQUATION MODELING 
 
Structural Equation Model (SEM) is a 
general and powerful multivariate 
analysis technique to find the causal 
effects of the exogenous variables on the 
endogenous variables and the causal 
effects of endogenous variables upon 
one another. SEM can handle a large 
number of endogenous and exogenous 
variables, as well as latent (unobserved) 
variables specified as linear 
combinations of the observed variables (Golub, 2003). Multiple regression, simultaneous 
equations (with and without error-term correlations), path analysis, factor analysis, time series 
analysis, and analysis of covariance are all special cases of SEM. Thus, these make SEM 
more useful than general linear regression for hypothesis testing and easy to express the 
results using path analysis diagram. 
 
SEM consists of two model components these are (i) the measurement models, an application 
of confirmatory factor analysis (CFA) used to examine the relationship between observed 
variables and latent variables, and (ii) structural models that utilize multiple regression paths 
among latent variables to test specific relationships between constructs (Bollen, 1989; Blunch, 
2008). Path diagram of SEM is shown in figure 1, and structural equation can be represented 
as structural equation and measurement equations as follows; 
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Structural Equation:  η = βη+ Γ ξ + ζ 
Measurement Equation: y = Λyη + ε; and x = Λxη + δ 

Where, η and ξ are latent dependent and independent variables respectively. Similarly, 
vectors y and x are observed dependent and independent variable respectively. β and Γ are 
coefficient matrices and ζ is a random vector of residuals. The vectors of errors of 
measurement in y and x are ε and δ, respectively. The matrices Λy and Λx are regression 
matrices of y on η and of x on ξ, respectively.  
 
The SEM system is estimated using the covariance analysis method. The estimated 
parameters are those that make the variance-covariance matrix predicted by the model as 
close as the observed matrix. Three common fitting criteria are ordinary least square, 
generalized least squares, and Maximum likelihood. The assessment of fit of the whole model 
may be judged by means of three major measures of overall fit; Overall χ2 measures, 
Goodness of fit index (GFI) and Adjusted goodness of fit index (AGFI), and Root mean 
square residual (RMR) (Golub, 2003). 
 
 
4. OBJECTIVES 
 
To fulfill the target of implementing paratransit as a feeder service, it is important to 
understand commuter perceptions on paratransit services and the effects of such attitudes on 
mass transit connectivity as well as the intention of using this mode. This study proposed to 
investigate two hypotheses. First is to determine how attitudes concerning paratransit, both 
flexible for-hire and fixed route services influence on attitudes concerning accessibility to 
mass transit from the viewpoint of overall commuters. Second is to observe whether both 
attitudes have any stimulus on the intention to use mass transits and paratransit in the future. 
Structural Equation Model was applied to estimate the effects of paratransit service 
satisfactions on the overall satisfaction of mass transit access trip, and the influence of both 
satisfactions on commuters’ intention to use paratransit as a feeder. Bangkok, Thailand, was 
selected as a case study, because both types of paratransit are functioning, and extension plans 
for mass transit are under process. Moreover, the related secondary target was to determine 
the important attributes of paratransit service that affect mass transit connectivity and 
commuter’s intention to use. If such attributes are effective in improving connectivity and 
enhancing mass transit ridership, they will provide useful information in drawing the 
improvement policy for utilizing and managing existing paratransit as a feeder system. 
 
 
5. CASE STUDY AND DATA 
 
5.1. Bangkok Mass Transit and Access Mode 
In Bangkok, two rail transit systems, operated mainly in the central areas of the city, are 
widely known as BTS and MRT in 1999 and 2004, respectively. BTS is elevated rail system 
that comprises two main lines with the total of 23.5 kilometers, and operated by The Bangkok 
Transit System Company (BTSC) under the concession from Bangkok Metropolitan 
Administration. MRT is the subway line operated by Bangkok Metro Public Company 
Limited (BMCL) under the concession from The Mass Rapid Transit Authority of Thailand on 
the 20 kilometer-service length. Moreover, network extension plans are in the process of 
being implemented. Presently, both rail transit systems have not yet achieved the main goals 
to reduce traffic congestion and attract more riderships. The three main reasons are (i) 
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incomplete and small network that generally follow middle- and high-income residential 
areas, (ii) lack of connections to main transportations, and (iii) difficulty in accessibility 
(Charoentrakulpeeti et al., 2006). Furthermore, traffic congestion and low level of 
connectivity discourage commuters to use mass transits.   
 
From the beginning of BTS, a total of 13 routes of free shuttle bus service were provided by 
BTSC and they could handle approximately 20,000 passengers/day based on BTS interview. 
Unfortunately, they were reduced to 6 routes in 2001 and finally only 1 route in September 
2004 under the responsibility of private company because of financial problem. Unlike 
developed countries, there are many ways to access mass transits other than walking and bus 
i.e. motorcycle-taxi, Tuk-tuk, Songtaew, Silor-lek, and taxi. This resulted from the unique 
characteristics of Bangkok’s Soi Superblocks which has poor connectivity of roads. BTS and 
MRT riders access to the stations by four main modes; walking, private vehicle, bus, and 
paratransit (motorcycle-taxi, Songtaew, Tuk-tuk, and taxi). Motorcycle-taxi is the dominant 
access mode within a 2-kilometer radius from stations, and other motorized modes such as 
Songtaew, bus, car dependent are more preferred than walking beyond the distance of 1 
kilometer (Chalermpong and Wibowo, 2007). Among these paratransit, this study focused 
mainly on (i) flexible for-hire service - motorcycle-taxi, and (ii) fixed-route service - 
Songtaew.  
 
Motorcycle-taxi: motorcycle-taxis, having main role of shuttling people between their 
residents and main streets or public transports, are managed by private associations. The fares 
charged are higher than other paratransit modes on short trips and cannot be controlled by 
government; nonetheless it offers the fastest service. Motorcycle-taxi enjoyed the lion’s share 
among access modes because of their usefulness in beating traffic jams and its flexibility, 
compact size, and speed. Therefore, motorcycle-taxi is tailored for operating in high density 
areas. However, trade-off between safety and less travel time is generally made by the 
travelers. In present, operators are required to register with the police. They must attend 
training sessions before official licenses are issued and different colored vests are assigned to 
indicate areas where they work.  
 
Songtaew: A pick-up truck specially adapted to take passengers on the back with an overhead 
cage, two row (Songtaew meaning) seats, and steps up the back that can move up to 14 
passengers or more. Each route concession is awarded to operators from Bangkok Mass 
Transit Authority, BMTA. All operating vehicles have to register for a license and fares are 
controlled by BMTA. The services are however managed by the concessionaires. Though, 
Songtaew is a cost-effective mode, and has advantages over motorcycle-taxi on distance-wise 
lower fare and more carrier capacity, it offers long travel time and unreliable waiting because 
of its size and suffering from traffic congestion. 
 
5.2. Survey and Data Collection 
Two mass transit stations in Bangkok, MRT-Huay Khwang station and BTS-Onnut station 
were selected for the commuter surveys as shown in figure 2 and figure 3. The important 
reason to focus mainly on these two stations is the availability of Songtaew. Moreover, these 
two stations have different station characteristics and land use pattern. MRT-Huay Khwang 
station is a typical station located in high-density residential and CBD commercial area and 
there are two adjacent MRT stations within 1.3-kilometer interval, while BTS-Onnut station is 
the terminal station located in medium-density residential in suburban area. 
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The study area around MRT-Huay Khwang station covers an area between adjacent MRT-
Thailand Cultural Center station and Sutthisan station. Catchment range is determined from 
Vibhawadee-Rangsit Road to Praditmautham Road. The “A” sign means main streets that 
have bus service. For the collector roads, “B” means roads that have Songtaew service, and 
“C” means roads that have bus service. Most of collector roads and Sois have motorcycle-taxi 
service. Commuters mostly access the station from the shown collectors. 

 
The study area around BTS-Onnut station covers an area from Sukhumvit Soi77 up to 
Sukhumvit Soi103. Catchment range is set from Along Railway Rd. to Srinakarin Rd. All 
signs are the same as explained in the Huay Khwang area. Also, most of collectors and Sois 
have motorcycle-taxis. As same as the first study area, Commuters mostly access the station 
from the shown collectors. 
 

Figure 2 MRT-Huay Khwang study area map and access roads (http://maps.google.com) 
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Figure 3 BTS Onnut study area map and access roads (http://maps.google.com) 
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The surveys focused on 
connectivity including access 
trip from home to mass transit 
stations and the egress trip to 
destinations. Commuter’s 
perceptions and present travel 
pattern were also collected. 
The target groups are 
commuters who regularly 
travel for work and study, and 
not only BTS/MRT users but 
also public transit and private 
vehicle users. Access and 
egress trips were classified 
into three main parts illustrated in figure 4. Part 1 is going from home/destination to find 
feeder services, Part 2 relates to the uses of feeder services, and Part 3 is a section to the mass 
transit stations/bus stops/van terminals after getting off the feeder. 
 
Direct interview and pick-up/drop-off surveys were performed by household survey and on-
site survey. On-site survey was conducted around the station areas in the evening (4.00 pm – 
8.00 pm) during their return trips in order to earn ease of participation and gather the 
commuters living in specific areas. The questionnaire contained 4 sections as follow;  
1. General question: respondents’ socio-economics information including experiences of 

using mass transits and paratransit were asked in this section. 
2. Present trip pattern: respondents were asked to explain their trip patterns and details of 

access and egress trips - number of modes used, walking time, waiting time, in-vehicle 
time, costs and etc.  

3. Mass transit access trip: respondents were also requested to illustrate their access to mass 
transit station in details as explained in present trip pattern section. 

4. Commuter’s attitudes and intention to use: respondents were asked about their attitudes 
on access trip to mass transits and paratransit services. The attitudes were rated on four-
point satisfaction scale ranging from “1 = very dissatisfied” to “4 = very satisfied” with 
the purpose of avoiding “no opinion”. The questionnaire asked respondents whether they 
would decide to use paratransit (motorcycle-taxi and Songtaew) for their access trips and 
mass transits in the future.  

 
Due to the limited budget, survey duration and difficulties in approaching commuters’ houses, 
only 125 effective samples were obtained. Because geographically stratified random sampling 
was adopted, however, the maximum standard deviation of related variables carried the 
estimated margin of error within 10% for a 95% confidence level. This consequently satisfied 
the small and medium size constraints for SEM estimation reliability (Goodhue et al., 2006) 
Moreover, coefficient estimates obtained from the samples are statistically consistent and 
significant. 
 
 
6. RESEARCH FINDINGS 
 
6.1. Respondent characteristics 
Form the effective respondents, 62% are female and 38% are male, 50% are in age between 
21-30 years, around 20% are in age between 15-20 and 31-40, respectively. For their 

Figure 4 Connectivity Definition (access and egress trips) 
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occupation, 53% work for private company and 23% are students. The proportion of sample 
household with at least one car is 61% and the proportion of sample with at least one 
motorcycle was about 39%. Almost 90% have experience with BTS or MRT and among this 
42% of them use this service at least 2 days/week. As a result, 85%, 66% and 35% of 
respondents have experienced with motorcycle-taxi, Songtaew and Silor-lek (small 4-wheel 
vehicle), respectively. Commuters around Onnut station tend to live in longer distance from 
mass transit station than Huay Khwang area (average of 2.77 km and 1.85 km).   
 
6.2. Present travel pattern and access characteristics 
Present mode and access mode are illustrated in the figure 5. Around 37% are private vehicle 
users (car users, motorcycle users and ride sharing), 12% are non-motorized users, and 51% 
are public transit riders. Among public transit passengers, 65% are mass transit users. Among 
public transit passengers, there are four most popular access modes these are: walking, 
motorcycle-taxi, Songtaew and ride sharing. Share of ride sharing is relatively high among 
mass transits users comparing with the conventional public transits as shown in table 1. 
Among access modes to public transits, Songtaew also turn out to be another popular one. 
Consequently, motorcycle-taxi and Songtaew handled around 52% of the access trips which 
revealed their service capability as a feeder. Moreover, around 93% of public transit 
passengers used only 1 mode for their access trips. Walking is the main egress mode, around 
58%, and the second is motorcycle-taxi, around 32%. It can be concluded that commuters 
prefer to go close to their destination as much as possible.  
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dependent
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Bus related
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others
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Figure 5 Present mode selection and access mode selection of public transportation users 

 
Table 1 Present access mode selection classified by type of public transit users 

User Walking Ride 
sharing

Bus 
related 

MC-taxi 
related 

Songtaew 
related 

Silor-lek 
related 

others

Mass transit 12.00% 10.67% 6.67% 16.00% 10.67% 1.33% 1.33%
Conventional public transit 6.67% 4.00% 2.67% 13.33% 12.00% 1.33% 1.33%
Overall 18.67% 14.67% 9.33% 29.33% 22.67% 2.67% 2.67%
 
6.3. Mass transit access trip characteristics 
There are also four most popular access modes to mass transits in the study areas that are 
drive alone, bus, motorcycle-taxi and Songtaew as shown in table3. Drive to the stations is a 
dominant access mode for present private car users. However, motorcycle-taxi and Songtaew 
can handle 26% and 45% of private car users and public transit users, respectively. Walking, 
drive alone and motorcycle-taxi are three dominant access modes in MRT-Huay Khwang area. 
In BTS-Onnut, drive alone and motorcycle-taxi have a higher share; nonetheless, Shares of 
bus and Songtaew become drastically significant as expressed in table 2. The reasons can be 
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explained by the differences in station type and land use, and commuters in Onnut area tend 
to live in longer distance as discussed above. Moreover, the park and ride facility was 
provided at MRT-Thailand Cultural Center station next to Huay Khwang station that makes 
drive alone mode more preferable. Walking and motorcycle-taxi are the dominant modes 
within the distance 1 kilometer and 2-3 kilometers, respectively, which correspond to the 
previous study (Chalermpong and Wibowo, 2007). In addition, drive alone, ride sharing, bus 
and Songtaew become significant in the distance more than 2 kilometers from the stations as 
illustrated in table 2. As shown in the survey results, Silor-lek has the smallest share. 
Therefore, only motorcycle-taxi and Songtaew were taken in to account. 
 

Table 2 Mass transit access mode 
Commuter 

classification 
Walking Drive 

alone 
Ride 

sharing 
Bus 

related 
MC-taxi 
related 

Songtaew 
related 

Silor-lek 
related 

Private vehicle 9.43% 47.17% 7.55% 9.43% 15.09% 11.32% - 
Public transit 8.25% 8.25% 6.19% 29.90% 24.74% 20.62% 2.06% 
All commuters 8.67% 22.00% 6.67% 22.67% 21.33% 17.33% 1.33% 
Huay Khwang 28.21% 28.21% 7.69% 7.69% 25.64% 2.56% - 
Onnut 1.80% 19.82% 6.31% 27.93% 19.82% 22.52% 1.80% 
Dist < 1 km 55.00% 5.00% - 5.00% 30.00% 5.00% - 
Dist 1 - 2 km 3.13% 21.88% 9.38% 18.75% 34.38% 12.50% - 
Dist 2 - 3 km - 21.74% - 26.09% 21.74% 26.09% 4.35% 
Dist 3 - 5 km - 25.93% 11.11% 29.63% 11.11% 22.22% - 
  
6.4. Commuter attitude and satisfaction 
Respondents were asked to express their satisfaction on 7 attributes regarding the connectivity 
of mass transit and 15 other attributes regarding the quality of service offered by motorcycle-
taxi and Songtaew.  
 
6.4.1. Mass transit connectivity attitude and satisfaction 
From table 3, commuters seem to be satisfied with their access to mass transit stations; 
however, they are dissatisfied with the cost of access and paratransit terminal. The term 
“Paratransit terminal” means waiting facilities and pick-up & drop-off areas. Commuters in 
both study areas expressed almost the same level of satisfaction. However, it is interesting to 
note that respondents with prior experience in BTS or MRT expressed higher level of 
satisfaction compared to the ones who had not encountered the transit systems. Non-
experienced commuters stated that they experienced difficulties in transfer. The cost of access 
and paratransit terminal also posed a serious challenge. Moreover, mass transit users also 
gave relatively higher satisfaction level comparing with non-mass transit users. It can be 
explained that mass transit users get used to the access trips. 
 

Table 3 Average satisfaction level of mass transit access trip 
 Access 

time 
Waiting 

time 
Walking time 

(part1) 
Walking time 

(part3) 
Difficult
Transfer

Access 
cost 

Paratransit 
terminal 

Variable ToMassAcc ToMassWT ToMassWTH ToMassWTSt ToMassTrf ToMassC ToMassPrter 
Overall 3.02 2.94 2.88 2.91 2.76 2.62 2.63 
Mass Exp 3.04 2.95 2.89 2.93 2.81 2.65 2.67 
Non Exp 2.83 2.83 2.75 2.75 2.25 2.42 2.25 
Mass user 3.07 3.22 3.12 3.22 3.12 2.85 2.76 
Not user 2.99 2.80 2.76 2.76 2.58 2.51 2.57 
Huay Khwang 2.90 2.90 2.85 2.87 2.69 2.56 2.54 
Onnut 3.07 2.95 2.90 2.93 2.79 2.65 2.67 
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6.4.2. Paratransit service attitude and satisfaction 
Table 4 shows commuter’s satisfaction on service quality of motorcycle-taxi and Songtaew. 
All commuters are dissatisfied motorcycle-taxi-service on the safety and security aspects. 
Conversely, motorcycle-taxi is satisfactorily preferred to Songtaew in terms of comfort and 
convenience. Nonetheless this mode does not protect passengers from elements of weather 
and pollution. Respondent were asked to assess fare structure of motorcycle-taxi and 
Songtaew by considering the suitability of time and travel distance. Respondents expressed 
dissatisfaction with present fare structures. However, Songtaew has more advantages than 
motorcycle-taxi, because Songtaew’s fare is relatively cheap compared to motorcycle-taxi 
especially in the distance more than 1 kilometer. Nevertheless, satisfaction level of 
Songtaew’s suitability of fare is only somewhat satisfied considering its long travel time and 
waiting time. Finally, all respondents were dissatisfied with the information services of 
motorcycle-taxi and Songtaew, especially information on accident insurance. 
 

Table 4 Average satisfaction level of motorcycle-taxi and Songtaew services 
 Paratransit Service Quality Attributes Variables Motorcycle-taxi Songtaew

1 Riding/driving speed (drive too fast)  
Reckless driving (zig-zag/dangerous) 

ST_Drive, MC_Drive 1.81 2.38 

2 Vehicle condition and safety equipment ST_ Cond, MC_Cond 2.08 2.18 

Sa
fe

ty
&

 
Se

cu
rit

y 

3 Night time security from crime ST_Secu, MC_ Secu 1.86 2.30 
4 Waiting time duration for using service ST_ Wait, MC_Wait 2.93 2.10 
5 Number of stops to pick-up/drop-off 

passengers along the way 
ST_ Stop, MC_Stop 3.32 1.91 

6 Air pollution and weather protection ST_ Prot, MC_Prot 1.56 2.23 
7 Seat availability and Level of crowd ST_ Cwd, MC_Cwd 2.54 2.04 
8 Adequacy and on-demand service ST_Find, MC_ Find 3.10 2.34 
9 Availability in the night & early 

morning 
ST_Avail, MC_ Avail 3.02 2.37 

10 Flexibility to change route ST_Flex, MC_ Flex 3.19 2.02 

C
om

fo
rt 

&
 C

on
ve

ni
en

ce
 

11 Ability to reach at the exact point of 
destination 

ST_Reach, 
MC_ Reach 

3.38 2.27 

Fare 12 The present fare structures are suitable 
for travel time and distance 

ST_Fare, MC_ Fare 2.43 2.82 

13 Service schedule and fare structure 
information are provided 

ST_Inf1, MC_ Inf1 2.29 2.24 

14 Passenger service vehicle / driver 
registration information 

ST_Inf2, MC_ Inf2 2.08 2.19 

In
fo

rm
at

io
n 

15 Accident insurance information ST_Inf3, MC_ Inf3 1.78 1.94 
Remark: MC = motorcycle-taxi, and ST = songtaew 
 
 
7. PARATRANSIT’S INFLUENCES INVESTIGATION 
 
This section aims to observe the influence of commuters’ perceptions on paratransit services 
and attitude concerning accessibility to mass transit. Consequently, the effects of both 
attitudes on the intention to use mass transit and paratransit in the future shall be explored. 
The SEM model was introduced to investigate those two objectives. Two main procedures 
were performed to construct SEM model. These procedures were: (i) factor analysis, and (ii) 
structural model formulation. 
 



Journal of the Eastern Asia Society for Transportation Studies, Vol.8, 2009 

7.1. Factor analysis 
This procedure deals with reduction and categorization of attitudinal attributes of mass transit 
connectivity (7 attributes) and paratransit services (15 attributes for motorcycle-taxi and 
Songtaew each). It describes the structural relationship between variables and the factors as 
well as facilitates the model development and accuracy. Factor analysis was applied to 
perform the categorization process by the analysis of moment structures, AMOS5.0 
(Arbuckle, 2003; Blunch, 2008). The structure analyzed paratransit attributes and mass transit 
access attitudes by using confirmatory factor analysis (CFA) procedure based on the 5% 
significant criteria (Kaplan, 2009; Shrestha et al., 2007). Assessment of the model was done 
by observing the multiple fit indices including chi-square (χ2), goodness of fit index (GFI), 
adjusted goodness of fit index (AGFI), root mean square residual (RMR), and root mean 
square error of approximation (RMSEA). 
 
The standardized factor loading results and categories are shown in table 5. The χ2/df value 
for this model is 1.589, which is less than 3. The fit indices of the established model can be 
explained by the RMR, 0.041, and RMSEA, 0.073, which satisfy the assessment criteria of 
less than 0.10 and 0.08, respectively. The GFI and AGFI values are 0.862 and 0.80 
respectively that means 80% of the co-variation in the data could be reproduced by the given 
model. The recommended values of GFI and AGFI are 0.90 and 0.80. The indices obtained 
from CFA attained the recommended values, except for GFI. While considering the effects 
from a small number of samples and the level of model representation, the model can be 
concluded reasonably good fit. Finally, 4 main attitudinal factors consist of 16 significant 
attributes, are made based upon the variables that load on the factor, and classified into Mass 
transit access satisfaction, and 3 paratransit’s service satisfactions as follows:  

1. Mass transit access measurement: MassAcc 
2. Safety and security service (both motorcycle-taxi and Songtaew): Safety 
3. Comfort and convenience service of motorcycle-taxi: MC Comf/Conv  
4. Comfort and convenience service of Songtaew: ST Comf/Conv 

 
Table 5 Standardized factor loading results 

Latent Variables Observed 
Variables Safety MC Comf/Conv ST Comf/Conv Mass Acc 
ST_Drive 0.748    
ST_Secu 0.841    
MC_ Drive 0.471    
MC_ Secu 0.480    
MC_Find  0.746   
MC_Avail  0.709   
MC_Flex  0.757   
MC_Reach  0.676   
ST_Wait   0.834  
ST_Stop   0.651  
ST_Find   0.748  
ST_ Avail   0.669  
ToMassTT    0.641 
ToMassWT    0.759 
ToMassC    0.632 
ToMassTrf    0.759 

χ2 = 147.762; df = 93; p = 0.001; RMR = 0.041; RMSEA = 0.073; GFI = 0.862; AGFI = 0.800; CFI = 0.918 
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7.2. Structural model formulation 
The main targets here were to interrelate attitude concerning services of paratransit, both 
motorcycle-taxi and Songtaew to the perception regarding mass transit connectivity, and to 
observe the effects of those two attitudes on the commuter’s intention to use mass transits and 
existing paratransit services. The four latent variables and their observed variables from factor 
analysis were applied in Structural Equation Model using AMOS 5.0 application. Three 
exogenous variables were established from paratransit service satisfactions which are Safety, 
MC Comf/Conv, and ST Comf/Conv. The satisfaction of mass transit access trip, MassAcc, 
was set as an endogenous variable to test the first objective (Hypothesis 1). For the second 
objective (Hypothesis 2), MassAcc variable became an exogeneous variable. An additional 
endogenous variable was introduced to explain the intention to use mass transits and 
paratransit in the future, named as “FutureUse”. The structural diagram of Hypothesis 1 and 
Hypothesis 2 are illustrated in figure 6 and their structural equations are expressed in equation 
1 and equation 2, respectively. 
 
MassAcc    = Г11Safety + Г12MC Comf/Conv + Г13ST Comf/Conv + ζ1                       (eq1) 
FutureUse = Г21Safety + Г22MC Comf/Conv + Г23ST Comf/Conv + Г24MassAcc + ζ2        (eq2) 
 
where;  
Г11, Г21  = parameters of safety attitude on mass transit connectivity and future intention to 

use, respectively 
Г12, Г22  = parameters of motorcycle-taxi’s comfort and convenience attitude on mass 

transit connectivity and future intention to use, respectively 
Г13, Г23  = parameters of Songtaew’s comfort and convenience attitude on mass transit 

connectivity and future intention to use, respectively 
Г24  = parameters of mass transit connectivity on future intention to use, respectively 
ζ1, ζ2  = error terms of mass transit connectivity and future intention to use, respectively 
φ1, φ2, φ3 = covariance and correlation among latent variables 
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7.3. Model results 
From table 6, the model developed contained χ2 value of 177.143 and statistically significant 
at 99% degree of confidence. The χ2/df value for this model was 1.303, which was smaller 
than 2. This showed that the differences between the population covariance matrix and the 
model implied covariance matrix are small. The RMR and RMSEA of this model satisfied the 
recommended value of within 0.10 and 0.08, respectively. The goodness of fit index (GFI), 
adjusted goodness of fit index (AGFI), and comparative fit index (CFI) values were 0.865, 
0.811 and 0.940 respectively. Only the GFI value was slightly lower than the recommended 
one. It can be concluded that this model has a reasonably good fit. 
 

Table 6 Standardized regression estimates of structural and measurement models 
Structural Models Measurement Models 

 
Hypothesis 

1 
Hypothesis 

2 
Exogenous 

latent 
variables 

Mass transit 
Connectivity

Future 
intention  

to use 

Observed 
variables 

Latent 
variables 

Estimate Observed 
variables 

Latent 
variables 

Estimate

Г11 =0.483* Г21 =0.19* ToMassTT 0.638 MC_Drive 0.473 Safety 
(p=0.005) (p=0.039) ToMassWT 0.765 MC_Secu 0.484 
Г12 =0.141* Г22 =0.21** ToMassC 0.633 ST_Drive 0.746 MC-taxi 

Comf/Conv (p=0.024) (p=0.061) ToMassTrf

MassAcc 

0.759 ST_Secu 

Safety 

0.841 
Г13 = -0.023 Г23 =0.118 MC_Find 0.743 ST_Wait 0.833 Songtaew 

Comf/Conv (p=0.872) (p=0.462) MC_Avail 0.710 ST_Stop 0.643 
- Г24 =0.245* MC_Flex 0.762 ST_Find 0.754 Mass transit 

Connectivity - (p=0.048) MC_Reach

MC 
Comf/Conv

0.677 ST_ Avail 

ST 
Comf/Conv 

0.673 
φ1 =0.396* φ2 =0.579* φ3 =0.287* MC USE 0.759 

χ2/df 1.303 ST USE 0.503 
GFI 0.865 MassUSE 

FutureUse 
0.215 

Note: All estimated values of the 
measurement models are significant at 
95% level of confidence 

AGFI 0.811  
CFI 0.940 Note: 1) * = The estimates are significant at 95% level of confidence 

RMR 0.035  2) ** = The estimates are significant at 90% level of confidence 
RMSEA 0.053   

 
7.3.1. Influence on mass transit connectivity (Hypothesis 1) 
Safety and motorcycle-taxi’s comfort and convenience services have significant positive 
influences on mass transit access trip. Safety satisfaction possesses a larger effect comparing 
with motorcycle-taxi’s comfort and convenience. However, Songtaew’s comfort and 
convenience is statistically insignificant, though it was assessed safer than the motorcycle-taxi 
as expressed by higher level of Songtaew’s attributes in the Safety’s measurement model. This 
is because commuters pay more attention to their access time that usually include waiting 
time, in-vehicle time, transfer and demand responsiveness as evaluated in Mass transit access, 
and motorcycle-taxi and Songtaew comfort and convenience measurement models. Moreover, 
Songtaew’s nature of service offers long waiting time, frequent stops and inadequacy. There 
are strong correlations between safety and motorcycle-taxi comfort and convenience (φ1), and 
safety and Songtaew (φ2) comfort and convenience. This means that a change in one variable 
will affect all the others including the satisfaction on mass transit connectivity. 
 
7.3.2. Influence on future intention to use (Hypothesis 2) 
The results also showed that safety and motorcycle-taxi’s comfort and convenience positively 
influence the future intention to use. However, the influence of motorcycle-taxi’s comfort and 
convenience is only significant at 90% level of confidence. Songtaew’s comfort and 
convenience is not significant. The reasons behind these phenomena are already explained in 
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the Hypothesis 1 result. Interestingly, satisfaction of mass transit connectivity has the largest 
positive influence over paratransit service satisfaction. This means that increase of mass 
transit access satisfaction will stimulate the willingness to use of mass transits and paratransit 
access mode. Moreover, motorcycle-taxi’s comfort and convenience satisfaction has higher 
level of influence over the safety. This is also understandable because it is common for 
commuters to decrease travel time with less care about the danger. The measurement model of 
future intention to use reveals that commuters prefer using motorcycle-taxi to using 
Songtaew. The future use of mass transit is given last priority. It is a result of the higher 
commuting fare and small service coverage that some commuters can not complete their trips 
by using BTS/MRT. Similarly, the effects of correlations, φ1 and φ2, on future intention to use 
and related variables are same as discussed in hypothesis 1. 
 
 
8. RECOMMENDED POLICIES AND CONCLUSION 
 
This study revealed that paratransit, both flexible for-hire and fixed route types, show their 
capability to be implemented as a feeder system for mass transits and other public transports. 
Further, commuters’ attitudes are powerful tools that helpfully assess service qualities and 
reveal problems of paratransit and mass transit connectivity. Three important service 
measurements; safety, motorcycle-taxi and Songtaew comfort and convenience were 
evaluated by commuter attitudes. They were introduced in constructing the SEM models to 
investigate their influences on mass transit connectivity and future intention to use mass 
transits and paratransit. From both hypothesis testing models, increase in safety and 
motorcycle-taxi’s comfort and convenience can raise commuter’s satisfaction on mass transit 
connectivity that strongly influences the willing to use of paratransit and mass transits. 
Consequently, the survey and model’s results provide beneficial information for paratransit 
operators and the government in drawing some policies to integrate existing paratransit as a 
feeder system into urban transportation and enhance mass transit attractiveness. Some 
improvement strategies can be proposed as follow; 
 
Safety and security policy: Priority should be given to the safety and security aspect. It 
strongly influences to mass transit access satisfaction and the future intention to use. 
Nevertheless, commuters are dissatisfied with safety and security provided by both 
paratransit; especially the motorcycle-taxi as witnessed in the survey and model results. 
Though Songtaew is considered to be safer, its safety and security somewhat dissatisfied the 
commuters. Therefore, hazardous and reckless driving must be intensively controlled as 
expressed by low satisfaction scores and coefficient indicated in measurement models. 
Moreover, it was revealed that drivers play a vital role in causing traffic accident (Joewono 
and Kubota, 2006). The enforcements such as speed control and helmet use, and regulations of 
service license issue can be implemented by the government. Drivers must participate and 
pass a driving training program before their service licenses will be issued. Moreover, some 
control and penalty regulations can be set by the operator’s association from within. Further, 
night time security must be improved especially motorcycle-taxi because drivers tend to drive 
faster and passenger needs to use the service alone. Driver and vehicle details should be 
provided for the passengers such as printing on the vests, attaching inside vehicle. 
 
Ease of accessibility and connection policy: Difficulties in transfer, expense of access and 
paratransit terminal were evaluated to be somewhat unsatisfactory. Waiting time and transfer 
attributes have been considered high priority for mass transit connectivity perception. These 
attributes must be underlined because the satisfaction of access to mass transit has positive 
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consequence to the willing to use as illustrated in the model. Therefore, the solution of direct 
access mode as witnessed by BTS’s shuttle bus service performance should be reconsidered 
by applying to the existing paratransit services. Moreover, proper small terminals and parking 
facilities for paratransit should be provided at close proximity to the stations in collaboration 
between paratransit operators and mass transit authorities in order to pick-up and drop-off 
passengers. Not only do the strategies facilitate connection from feeder to mass transit such as 
reduce transfer difficulty, walking and waiting time, but also offers safety to passengers and 
operators. These solutions were also proposed by Okada et al. (2003) and Satiennam et al. (2006). 
In addition, collaboration on fare promotion between two parties can be an effective solution. 
 
Paratransit comfort and convenient service improvement policy: Access time, comfort and 
convenience are very important factors that reflect the level of satisfaction of mass transit 
connectivity and service quality of motorcycle-taxi and Songtaew. This is clearly expressed in 
the measurement models. Motorcycle-taxi takes advantages of fleet-footedness, flexibility and 
demand responsiveness in raising mass transit access satisfaction and commuter’s willing to 
use, while Songtaew not significantly influence. This probably resulted from Songtaew’s 
nature of services as discussed above. However, people willing to use its service as shown in 
future use measurement model. As discussed earlier in the correlation effects, the 
improvements to the operation of Songtaew are hopefully expected to enhance mass transit 
connectivity as well. Consequently, the improvement strategies must concentrate on relieving 
unreliable waiting time and in-vehicle time. Control of scheduling should be applied to relieve 
unreliable waiting. Moreover, the frequent stops of Songtaew received the lowest satisfaction 
score from the respondents. Therefore, limited proper stop locations should be introduced to 
reduce number of stops and improve satisfaction in travel time. Crowd in Songtaew and 
inadequacy also dissatisfied the commuters. The frequent service is needed to be considered to 
alleviating crowd and benefiting service finding.  
 
Additionally, other neglected attributes such as vehicle condition and safety equipment, and 
information regarding personal and traffic safety should be taken into account. Vehicles and 
equipment must be standardized and installed. Information especially the one relating to 
accident insurance should be provided because it dissatisfied commuters. 
 
This study renders an insight into the influence of paratransit service attitudes on mass transit 
connectivity and future intention to use. Improvement strategies have also been suggested for 
introduction of paratransit as a feeder for mass transit system. In order to fully integrate 
paratransit into urban transportation, the effects of commuter’s mode choice behavior based 
upon paratransit service qualitiy and improvement policy must be clearly investigated. 
Besides, paratransit have their risks mostly emanating from the informal and uncontrolled 
operation, inefficient energy consumption and gross emitters of air and noise pollution. The 
impacts from their risks especially on energy and environment also must be included to the 
performance evaluation of the integrating solution. Therefore, the plan to introduce paratransit 
as a feeder system of public transportation shall be efficiently and effectively provided for and 
this will hopefully benefit mass transit performance and urban transportation. 
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