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Abstract

This thesis was aimed to explore service quality assessment of effective paratransit mode by
structure equation model (SEM) in Dhaka city. The study examined survey questions for
fifteen different routes of paratransit service in Dhaka city to collect the data and to get an idea
of wsérs’ pérception about the service. Paratransit is recognized in Dhaka as special
transportation services with more flexibility and availability in selected routes operated by
privite compiniés And indrvidwdls. Générdlly these véehgles dré known 3s “Légand™” or
“Témpos™. A two-step methodology has been adopted for this research. The first part was
addressed data collection approach incorporating a purpose-built questionnaire survey. The
performance variables included in the survey are selected from various focus group discussion
and expert counsel of academicians, practitioners, bus operators and policy makers. The
second part was the structural equation models developed in this study. For each empirical
model, the process of model development followed the approach of trial and error in terms of
accommodating variables as well as by observing the overall goodness of fit values of the
respective models. Structural Equation Modeling (SEM), an advanced technique which permits
to introduce exogenous, endogenous as well as latent variables is used for this study. The
results found with two latent variables, physical appearance and Service Features. From the
indlyss 1t ¥s found thit “Physicdl Appédrdncé” hds 4 bale léss rnflaéned thin “Sérwed
Fédturés™ on the svérdll pArdtringt sérvicé qudlty ¢SQ). It indicates that users of developing
countités dré moré concérn About the sérvicd providéd by the piritrinst. “Panctudbty And
RéVEbIt/™, “Binéss of Vehrele™, dnd “Trivel Cost” dré found to bé the most sigmfeint
observed variables that influence the SQ. Moreover, results from the best SE model show that
“Spéci of PArd Trinst™ s nat inflaéneéd by “Qualty of Dovér”. This countérntwtve résuk i's
explained by the prevailing congestions in Dhaka city, which force vehicles to crawl in the
network. So, speed choice does not solely depend on the drivers. It was suggested in
recommendation that the appropriate authority of paratransit should take necessary steps
immediately to improve the limitations to make this service more reliable and user friendly,
which will decrease the pressure on public transportation service and private vehicles in the
city. The study findings can be utilized by the city transportation officials of developing
countries to improve the overall paratransit performance to attract new users as well as retain

the current ones.
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Chapter 1

Introduction

1.1  Background And Problem Statement of the Study

Paratransit is the name given to the informal public transport modes in developing countries
which encompass a variety of transport modes and service facilities falling in between the
conventional transport services and private automobiles (Wikipedia, 2016). The most logical
and precise definition of paratransit is the functional one, which states " Paratransit is urban
passenger transportation service usually in highway vehicles operated on public streets and
highways in mixed traffic (Zaman,2007); it is provided by private or public operators and it
is available to certain groups of users or to the general public” (Kiwan 2007). The concept of
paratransit, however, differs in the context of developed and developing countries. In
developed countries, paratransit is often used for demand responsive systems such as shared-
ride taxis, dial-a-ride and subscription buses, (Wilber, 2011). In the context of developing
countries, the lower standard of living, high population density, availability of cheap labour
force etc., have together provided a bewildering array of transport modes bridging the gap

between public bus and private automobiles (Kiwan 2007).

Dhaka city has a population around 17 million people which has a growing rate 05% every
year (Google,2016). This is one of the densest city on earth, wikipedia,( 50000 per square
kilometer).The city also does not have sufficient infrastructure of public transportation

system.
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Fig 1.1: Existing Condition of Dhaka City

In absence of effective public transportation system, the paratransit modes have spreaded all
over the city to meet the present demand. They provide flexible and frequent services to
small settlements through narrow streets, where no other service is available at a relatively
low fare.
A number of studies were done on paratransit in different cities, but most of them were
limited to only certain specific area. This paper will consolidate users perception of
paratransit and analyze the data by 'Structure Equation Modeling' (SEM) by developing three

models by the software STATA 13.
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1.2 Importance of Transportation for Economic Development

Transport is an important component of economic activity in all countries, specially for the
developing countries. Since ancient times, cities and trade centers have developed in
locations that took advantages of the availability of transportation connections such as rivers,
roads, protected harbors and railways. The potential for enhancing economic and social
development through improvements in the transport sector are very large indeed. It helps the
generation of economies of scale, increased competition, reduced cost, systematic

urbanization, export-led faster growth hand a larger share of international trade.

A vision sets the direction for development and guide formulation of policy measures and
strategies to attain identified objectives. Unfortunately, no such vision for transport
development exists in Bangladesh. The current disturbing trends in transport development
indicate the need for policy directions to make such development environmentally and
otherwise sustainable and to create a transport system that can meet the growing demand for
transport services which is resulting from increasing economic liberation and external
orientation of the economy. It is generally agreed that a well-articulated transport policy is
needed for the development of transport sector, even when the private sector plays an
increasing role in such development. The level of transport needs in a growing economy

depend on the pattern of development.

Transport policy can influence the way the transport needs associated with a particular
pattern met. A policy is required to answer such vital question, among others, as who will
provide transport infrastructure, who will provide transport services, how transport
infrastructure and services should be priced, what the appropriate roles of various transport

modes in a transport system are, and how to resolve potential conflicts between transport
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developments and the environment. There is growing interest in the concepts of
sustainability, sustainable development, and sustainable transport. Sustainability reflects one
of the most fundamental human desires supported by virtually all philosophies and religions:
to create a better future world. It provides guidance for long-term, strategic decision-making.
Sustainability emphasizes the integrated nature of human activities and therefore the
importance of comprehensive planning that coordinates between sectors, jurisdictions and

groups.

1.3 Definitions of Paratransit

Thé térm “plrdtrAnst” médns “dlongsvié trinst” (LAVE dnd Mithids; 3006). This term was
first used in the mid-1960s to describe transportation services that would approximate the
convenience and ubiquity of vehicle, which ensure the efficiency and economy of public
transport (Koushki, 2003). “Piritrinsit r's wrbin pisséngér trinsportdtion sérvicé wswdlly i
highway vehicles operated on public streets and highways in mixed traffic; It is provided by
private or public operators and it is available to certain groups of users or to the general
puble; but dddptdble yn 1ts rowting dnd schédulng to ynérvidudl wsér’s désirés n varyng
dbgrees® (Shrmizdke dnd Rihman, 1995). Akhpugh thé t8rm has been popularly used
worldwide, its concept differs among the developed and developing countries. In North
America, paratransit is one of the flexible door-to-door transport services (complementary
mode) specifically provided to elderly or physically handicap people (in compliance with the
Americans with Disabilities Act) and is all other forms of demand-responsive services (Lave
and Mathias, 2006). In Europe, paratransit refers to particular public transport services

including dial-a-ride, ride-sharing, jitneys, and shuttles (Orski, 1975; Mulley and Nelson,
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2009). In these countries, paratransit modes include those between private vehicle and formal

transit, ranging from taxis to bus lines.

1.4 Global overview of paratransit

There are plenty small, lowlpérformince vehielss énveén by porvate opérdtors thit sérve
lowrngomeé dréds yn dvfférént paits of the worlki. In somé plicés; énvironméntd Ufoénd by,
pedallpoweérsd moiss, Ve the Pedr ¢dbs of Mant i, Rrckshidw 4t Dhiki; providé s
between markets and squatters whose narrow alleys and walkways are impenetrable by

motor vehicles.

Fig 1.2: Different Types Paratransit Around the world

In other places, like Kingston, Jamaica, station wagons and [vidiis fiércély compété
headltolJh&3é vath publc busés; provvéing curbltsllcurb d&bvéry for 4 prémram firé. And

in increasing numbers of cities and towns around the world, dozens of young men on mopeds
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and motorcycles congregate at major intersections, offering feeder connections between
mainline bus routes and nearby neighborhoods for a reasonable fare. These privately
operated, smallscile sérvicés 4ré Virpngly refeméd to s “piritrdnsit™;  lowlleost
trdnsport"; ""ntérmédrite tchnologrés®; dnd “thitéworlkd trinsport™. Thé rm Adoptéd n

thrs study ¥s “‘nformal trinsport"; for this térm bést réflécts thé contékt rn whreh thrs séétor
operates [ rformilly dné ¥lbatly, soméwhidt rn thé background, and outside the officially
sanctioned public transport sector. While private, smallvéhiele; forllhvré  services, such as
taxis, can be found in all cities of the world, what separates informal transport operators from
others is that they lack, to some degree, official and proper credentials. That is, they are
unsanctioned. In some instances, operators lack the necessary permits or registration for

market entry in what is a restricted, regulated marketplace.

In other instances, operators fail to meet certification requirements for commercial,
commonlJ carrier vehicles [J swch s mrnymum vee1é srzé; makrmum Agé; or Hinéss
standards. Other violations include lack of liability insurance, absence of a commercial
driving permit, and operation of a un classified or substandard vehicle. In spite of such
transgressions, in many cases the informal transport sector is tolerated by public authorities,
dllowad to 8kvst 3s long As 1t rémdins moré or less “rnvisrb8” to most motor'sts; confinéé to
lowIrnéomé nerghborhosds. Oftén, howeéver, patrol offcérs And locdl “Bossés™ must bi pd

off for the right to operate in thérr “turf”.

Informal transport is just one of many sectors of the underground economy that thrives in
many thirdlwork c¢ountrés. Informal transport is about as close to [kissez
transportation as can be found. Through the invisible hand of the marketplace, those who are

willing—to—pay for transport services make deals for lifts with those who are
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willing—to—provide. Thus, informal transport involves commercial transactions which
distinguishes them, a s transportation services, from the provision of free lifts, whether by
friends, acquaintances, or trilckirvérs back /hiwbng with émpty lodds from ths
marketplace, all common forms of mobility in many poor, rural areas. It is this more limited
definition of informal transport, namely ones involving pay—for—services, that is adopted in

this research.

informal trinsport sérvicés Aré dlso notdblé for thérr rolé As “gAp & llérs™. Théy éxrst n lirge
part to fill service voids left unfilled by formal public transport operators. Rapid
motorization, poor road facilities, and the in ability to strategically plan for the future have
given rise to horrendous levels of traffic congestion and air pollution in many megaJatés of
the developing world. Formal public transport services are rarely up to the task of satisfying
escalating demands for travel. Most public transport operators exist as protected monopolies,
and accordingly lack the incentive to contain costs, operate efficiently, innovate, or respond
to shifting market demands. Buses are often old, break down periodically, and get stuck in
slowUmswing twraffic. Farés aré frequently kept low to help the poor, however this reduces
revenue intake which in turn precludes service improvements. All too often throughout the
developing world, public transit finds itself in alfrBess deteriorating service and
shrinking incomes. It is only because regulations and rules are laxly enforced that unlicensed
operdtors 4ré “rnformall/” AbIE to stép yn dnéd prek wp whére pab e trinsport spérdtors hive

left off.

Notwithstanding these benefits, the informal transport sector is blamed for a long list of
problems that afflict cities of the developing world. Aggressive and unruly driving among
drivers whose very livelihoods depend on filling empty seats all too often causes serious

accidents. Excessive competition has produced too many idling and slaiasving véhrelés
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that jam critical intersections. Traffic fitaps; dlong  with poorly maintained vehicles and
lowlstroké énginé déstgns, hdvé worséndd Ar pollatron. Ofén tmés, the séetor s chistie
and disorganized. The fact that nearly identical forms of illegal vans and motorcycldixrs

have surfaced in recent years indifferent corners of the globe.

Many of the same issues and concerns are being wrestled with by polityakérs Aersss

Asia, the Indian subcontinent, Latin America, and subJSahdrin Afirca. Such commondlvés
call for a fafrédching global pérspéctivé on thrs  often maligned and vaguely understood
sector. Transport decisionJmakeérs 4t 411 1dvéls nédé stratégrés And Approdchés that vir 1l bétér
rationalize, and when called for, coordinate and integrate informal transport services. An
important challenge is to incorporate the informal sector into the mix of legitimate transport
offerings so that it continues to provide mutmé#déd dnd  complementary services, but in
ways that do not threaten public safety and welfare. It is vital that informal services be
delivered, priced, and organized so as to complement and strengthen not only regional
transport services but also regional economic and social development as a whole. Below fig

1.3 shows a paratransit mode in Dhaka city called "Leguna".
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Fig 1.3 : Leguna- The paratransit in Dhaka city
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1.5  Objective

The objective of the research is to evaluate the users perception of paratransit by Structure

Equation Modeling (SEM) to enhance its service quality.

1.6 Thesis Outline The thesis paper is outlined as follows:

. Chapter 1 outlines the background, overview and objective of this particular
research work. It also gives an idea about the significance of this study in the perspective of
Bangladesh and more specifically Dhaka city. Chapter 1 also discusses background and
problem statement of the study, importance of transportation for economic development,
definitions and global overview of paratransit. It also summarizes the methodology of thesis.
Finally the outline of entire thesis.

. Chapter 2 presents a review of the previous studies on paratransit in different
cities around the world and other peripheral issues. It also describes the present conditions of

paratransit users in Dhaka city.

. Chapter 3 Primarily discusses about the research methodology and and

also system of the use of Structure Equation Modeling for data analysis.

. Chapter 4  Data analysis was conducted initially by Microsoft excel to

find out the perception of paratransit users. Afterwards STATA 13 software is used to to

create the models.

. Chapter 5  Discusses the Results and conclusions of the thesis work.
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1.7  Significance of Structure Equation Models (SEM)

There are several mathematical models used for transportation. For example ANOVA,
MANOVA , Neural Network, discrete choice, ANSYS etc. But among them SEM is used in
this research because it focuses on latent constructs rather than on the manifest variables
used to measure these constructs. Measurement is recognized as difficult and error-prone. By
explicitly modeling measurement error, SEM users seek to derive unbiased estimates for the
relations between latent constructs. To this end, SEM allows multiple measures to be

associated with a single latent construct.

Structural equation modeling, or SEM, is a very general, chiefly linear, chiefly cross-
sectional statistical modeling technique. Factor analysis, path analysis and regression all
represent special cases of SEM. It is a largely confirmatory, rather than exploratory,
technique. That is, a researcher are more likely to use SEM to determine whether a certain
model is valid., rather than using SEM to "find" a suitable model--although SEM analyses

often involve a certain exploratory element.
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Chapter 2

Literature Review

2.1 . Introduction

The informal public transport modes or "paratransit” in developing countries encompasses a
variety of transport modes and service facilities falling in between the conventional transport
services and private automobiles. There are good numbers of definitions of paratransit based
on several different criteria. The most logical and precise definition of paratransit is the
functional one, which states " Paratransit is urban passenger transportation service, usually in
highway vehicles operated on public streets and highways in mixed traffic; it is provided by
private or public operators and it is available to certain groups of users or to the general
public, but adoptable in its routing and scheduling to individual user's desires in varying

degrees."( Friman, 2001).

Although various forms of paratransit modes exist in the cities of developing countries that
range from simple non-motorized human or animal powered vehicles to motorized mini
buses, the motorized paratransit modes are dominant in most of the cities except Dhaka in
Bangladesh and Kanpur, Jaipur in India. The passengers carrying capacity by motorized
paratransit modes vary from 20 percent to more than 50 percent of total public transport
demand. For example, 70 percent of the total public transport demand in Metro Manila
(Philippines), 50 percent in Jakarta (Indonesia), 40 percent in Kuala Lumpur (Malaysia), and
21 percent in Bangkok (Thailand) are carried by motorized paratransit modes

[ESCAP/UNCHS, 1987]. They provide flexible and frequent services to small settlements
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through narrow streets, where no other service is available at a relatively low fare.
In addition, the urban paratransit sector generates a considerable number of employment

opportunities, as much as 10-20 percent of the total employment in some cities.

2.2 Past Studies on Paratransit

Public transportation is a service provided by public or private entities and is available to all
persons who pay the prescribed fare (Vuchicn.d, 2012). Urban public transport has been
defined as a system that provides for the movement of people and goods within an urban area
and also links the city to its environs (Ali 2010). Paratransit operators in the global
perspective is aimed to fulfill unsatisfied demand for public transport as result of urban
growth. In most cases, the share of demand served by such paratransit operators is often 50
percent and sometimes accounts for all public transport services in the urban areas (Chen
2011). Paratransit vehicles vary from human-powered pedicabs to mid-sized motorized buses

(Cervero 2000; Illes 2005).

Most paratransit operations in developing countries are supplied by the private sector rather
than the public sector (Sclar et al. 2007). Many observers attribute the shift to private-sector
transport to inefficiencies in the major public transport companies (Khayesi 2002; Cervero
and Golub 2007; Sclar et al. 2007; Schalekamp et al., 2008). Some point out that in much of
An earlier study by (Golub2005) also confirmed that, in many cities, regular public
transportation systems do not meet all of the demands of the marketplace, and small-scale
operators, legally or illegally, enter the market to fill these gaps. Such small operators
typically have little transportation business expertise (Chitere 2006; Finn et al. 2011). Mnsz
and Gschwender (2008) argue that atomized ownership leads to increased traffic rule

violations and a deterioration of services. ~ Where large numbers of private-sector operators
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provide public transport, regulating and controlling such individually-owned small vehicles
is a serious challenge(Sohail et al. 2004). This is especially so because the vehicles represent

a multiplicity of small businesses, each of which is trying to make a profit.

This has led authorities in some African cities to focus on the question of whether an effort
shyuld bé madé to “formabze™ or réguldté paratransit operations and to try to identify the
obstacles to such formalization (Kumar and Barrett 2008 (Wilkinson 2008; Wilkinson et
al.2011). A range of options for managing competition have been advanced, including public
monopolies, management contracting, public-private partnerships, concessioning and quality
licensing (Sohail et al. 2004; Wilkinson 2008; Kumar and Barrett2008; Chitere 2009).
Choosing among these options requires a good understanding of the variety and, especially,
the private-sector nature of paratransit operators. Project in various countries has shown that
urban bus services respond to changing contexts in many different ways. In other words,
there is no unique solution to the problems facing paratransit in developing countries (Finn

and Mulley 2011).

2.3 Service Quality of Paratransit

Some studies conducted about paratransit service quality such as, this is a measurement of
service, how well the service level that is delivered matches customer expectations, while a
firm delivering quality service means conforming to customer expectations on a consistent
bis's (Jocwond And Kubotd; 2007; Trinsportdton Projéct Bodrd; 1999, 2004) (L& and
Chen, 2010).Service quality is an abstract concept that is hard to be defined, and in practice,
often used interchangeably with satisfaction (Lien and Yu, 2001; Lagrosen et al. 2004; Lai

and Chen, 2010; Sumaedi et al. 2011). However, the differences between both variables have
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been clarified in the literature. Oliver (1997)explains that service quality is more specific and
related to cognitive judgments while satisfaction is more holistic and associated with
affective judgments. Furthermore, other facilitators (Parasuraman et al. 1994; Zeithaml and
Bitner, 1996; Lien and Yu, 2001) stated that satisfaction judgments include many factors, i.e.

product quality, price, situation and personal attributes, not to mention service quality.

Many studies about paratransit service quality includes in recent projects, ie, Eboli and
Mazzulla (2007), Tyrinopoulos and Antoniou (2008), Iseki and Taylor (2008),and Joewono
and Kubota (2007). In these studies, different attributes determining transit service quality
are discussed. The main service aspects characterizing a transit service include service
scheduling and reliability, service coverage, information, comfort, cleanliness, and safety and
security. Service scheduling can be defined by service frequency (number of runs per hour or
per day) and service time (time during which the service is available). Service reliability
concerns the regularity of runs that are on schedule and on time; an unreliable service does

not permit user travel times to be optimized.

Service coverage concerns service availability in the space and is expressed through line path
characteristics, number of stops, distance between stops, and accessibility of stops.
Information consists of indications about departure and arrival scheduled times of the runs,
boarding/alighting stop location, ticket costs, and so on. Comfort refers to passenger personal
comfort while transit is used, including climate control, seat comfort, ride comfort including
the severity of acceleration and braking, odors, and vehicle noise. Cleanliness refers tithe
internal and external cleanliness of vehicles and cleanliness of terminals and stops. Safety
concerns the possibility that users can be involved in an accident, and security concerns

personal security against crimes. Other service aspects characterizing transit services concern
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fares, personnel appearance and helpfulness, environmental protection, and customer

services such ease of purchasing tickets and administration of complaints.

2.4 Classification of Paratransit

Generally, paratransit system can be broadly classified into two types; non-motorized and
motorized. Both types are again been sub-classified into 3 groups based on their seating
capacity. They are individual type (seating capacity less than 4), shared type (seating
capacity 5-10) and collective type (seating capacity 11-20). The non-motorized paratransit
includes animal powered and human powered types. The examples of animal powered
paratransit are tonga in India and Pakistan, calesa in Philippines, dokar or delman in
Indonesia. All non-motorized paratransits are of individual type with seating capacity 2

except hand rickshaw (seating capacity 1) in India, tonga (seating capacity 2-4) in Pakistan.

The seating capacity of motorized paratransit ranges widely from 2 to 18.

Fig 2.1: Two primary paratransit in Dhaka City, Leguna and Tempu

Physically, the paratransit modes have very wide range of characteristics. They have
differences in terms of body size, motive power, capacity, and other technical features. The

non-motorized vehicles such as becak in Indonesia, cycle rickshaw in Bangladesh and India
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are essentially bicycles converted into tricycles for passengers service. The silor in Bangkok
and jeepney in Manila are private motor vehicles transformed into public use vehicles. The
silor is typically the Daihatsu or Suzuki pickup which is simply covered on top with a canvas
roofing for the convenience of passengers. The length and width of Indonesian paratransit
vary from 1.6-4.25 meters and 0.80-1.8 meters respectively. The engine capacity also differs
ranging from 125 cc (motorcycle type) to 1500 cc (minibus type). Most of motorized
individual type of paratransit like bajaj, ojeg in Indonesia, auto rickshaw in Bangladesh,
Pakistan, Sri Lanka, xelam in Vietnam have a engine capacity of 125-200 cc, except samlor
(360 cc) in Thailand. The human powered becak and cycle rickshaws have smallest driving
radius. Thus paratransit vehicles of each countries were formed with a variety of technical

and cultural adaptations. The various types are shown in figure 2.2

Fig 2.2. Paratransit across Bangladesh
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Various Paratransit Mode

2 e xiclos in Vietnam
Tricycle in philippines o

Fig 2.3. Various paratransit modes in Asia.

2.5. The paratransit users around the world

In most of the cities complete urban transport statistics are not available and it is very
difficult to obtain the number of vehicles used for paratransit modes, in particular, effort was
given to collect the required data from a number of sources. Some collected data are outdated
or simply rough estimates. In Kuala Lumpur, public transport mainly consists of
conventional bus (58 percent). In Philippines, jeepney is dominant. In Karachi, Kathmandu
and Chiang Mai, the percentage of the number of minibus are large ranging from 50-70
percent. The number of auto rickshaws are dominant in Karachi (58 percent) and Delhi (60
percent). In Dhaka and some Indian cities such as Kanpur, Jaipur, Patna, the cycle rickshaw
plays a dominant role whose percent varies from a range of 20-30 percent. In Dhaka the
number of paratransit users are approximately 25-40 percent. The following table 2.1 shows

the number of registered motor vehicles in Dhaka city BRTA 2016).
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Table 2.1: Number of Registered Motor Vehicles in Dhaka City (Ref BRTA Website).

NUMBER OF REGISTERED MOTOR VEHICLES IN DHAKA (YEARWISE)

o Type of Vehicles pte- | 2011 | 2012 | 2013 | 2014 | 2015 | 310ct- | Grand
1| Ambulance 1374 137 114 190 254 358 250 2677

2 | Auto Rickshaw 7664 112 111 60 56 428 561 8992

3 | Auto Tempo 1662 1 1 0 0 0 0 1664

4| Bus 16783 | 1501 1218 a71 1364 | 2221 2041 26999

5 | Cargo Van 3231 477 278 676 603 398 762 6425

6 | Covered Van 42717 1910 1170 1850 | 2352 1855 2158 15572

7 | Delivery Van 11990 839 577 709 901 1464 1606 18086

8 | Human Hauler 2718 569 145 115 109 502 655 4813

9 | Jeep(Hard/Soft) 19520 1698 1241 1107 1582 3109 3639 31896

10 | Microbus 46202 3540 2643 2227 3842 4569 4492 67515
11| Minibus 9490 136 103 83 135 103 125 10175
12 | Motor Cycle 210081 | 34708 | 32810 | 26331| 32894 | 46764 43977 427565
3 (P[;f)wz;smge Cabin) 20481| 7258| 5149| 4008| 7295| 7916 6959 59966
14 | Private Passenger Car 163004 | 11423 8187 9231 | 12972 | 18422 15304 238543
15 | Special Purpose Vehicle 759 60 28 78 50 66 178 1219
16 | Tanker 817 152 90 136 163 146 158 1662
17 | Taxicab 36011 52 43 4 302 54 2 36468
18 | Tractor 9923 | 4169| 2841 1634 1443 1637 2061 23708
19 | Truck 26922 |  4205| 2824 3522 | 5767 | 4424 3812 51476
20 | Others 168 0 0 660 967 1307 1945 5047
TOTAL 593077 72947 59573 54492 73051 95743 91585 1040468

2.6 The Relation between paratransit and Socio-economic Structure of Society

Conceptually, the increasing or decreasing trend of paratransits have a relation with the
economic level of cities. With the increase in economic level, the non-motorized paratransit
have a declining role. At the same time the motorized paratransit have a increasing trend to
fill the gaps left by the non-motorized paratransit, if no regulations are applied. After
reaching the economic condition at a certain level the demand for paratransit shows a
decreasing trend and their major role changes to a feeder service due to increased number of
private cars and improvement of bus services or introduction of urban rail system. Among
the motorized paratransit, the demand for individual type paratransit like auto rickshaw is

increasing in the cities of Delhi, Dhaka, Karachi and Colombo. Although Bangkok has
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attained high economic level compared to the above mentioned cities, the number of silor is
increasing as a feeder service. The only exception is the silor in Thailand and xelam in
Vietnam where it provides door to door service. Sometimes the shared type deviate their
routes in response to passenger demand. The collective type also follows the same service
pattern as shared type of paratransit. On the other hand, public owned conventional bus
transport have fixed routes and fixed stops. The percent of public owned fleet size is very
small as compared to the percent of paratransit units owned by private sectors except

Malaysia.

2.7  Solving Transportation problem using Structural Equation Modeling (SEM)

Structural Equation Modeling has been extensively used to solve the transportation and
travel related problems. In Switzerland, they integrate latent attitudes of the individuals into a
transport mode choice model through latent variable and latent class models. Psychometric
indicators are used to measure these attitudes (Atasoy 2012). The research in Philippine
metro passengers focuses on the deteriorating level of service at the Metro Manila MRT-3,
and the perception of regular morning peak period passengers on their commuting
experience and its effects on them (Charis 2012). Using structural equation modeling (SEM)
they developed a measurement model consisting of nine latent factors related to their
commute = exogenous factors (commuting experience): perceived crowding, predictability,
perceived air quality and perceived benefits; and endogenous factors (mediators and
outcome): perceived risk, perceived service quality, awareness during the commute, mental
adaptation and commuting stress. (Andra Charis 2012). Structural equation modeling (SEM)

is an extremely flexible linear-in-parameters multivariate statistical modeling technique. It
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has been used in modeling travel behavior and values since about 1980, and its use is rapidly

accelerating, partially due to the availability of improved software (Thomas 2001).

SEM, is a very general statistical modeling technique, which is widely used in the
behavioral sciences. It can be viewed as a combination of factor analysis and regression or
path analysis. The interest in SEM is often on theoretical constructs, which are represented
by the latent factors. The relationships between the theoretical constructs are represented by
regression or path coefficients between the factors. The structural equation model implies a
structure for the co variances between the observed variables, which provides the
alternative name covariance structure modeling. LISREL is an abbreviation of Linear
Structural relations, and the name used by Joreskog for one of the first and most popular
SEM programs. Now a days structural equation models need not be linear, and the
possibilities of SEM extend well beyond the original Lisrel program. Browne (1993), for
instance, discusses the possibility to fit non linear curves.

Structural equation models are often visualized by a graphical path diagram. The statistical
model is usually represented in a set of matrix equations. In the early seventies, when this
technique was first introduced in social and behavioral research, the software usually
required setups that specify the model in terms of these matrices. Thus, researchers had to
distill the matrix representation from the path diagram, and provide the software with a
series of matrices for the different sets of parameters, such as factor loadings and
regression coefficients. A recent developments software that allows the researchers to
specify the model directly as a path diagram. This works well with simple problems, but
may get tedious with more complicated models.For that reason, current SEM software still

supports the command- or matrix-style model specifications too.
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2.9  Examples of SEM-Models

Structural equation modeling has its roots in path analysis, which was invented by the

geneticist Sewall Wright (Wright, 1921). It is still customary to start a SEM analysis by

drawing a path diagram. A path diagram consists of boxes and circles, which are connected

by drrows:. In Woght's notdtion; obsérvéd (or médswred) vandblés dré répréséntéd by 3

rectangle or square box, and latent (or unmeasured) factors by a circler ellipse. Single

hzddsd Arrows or “piths’ Aré wséd to @éfné ciusidl rélAvonships rnthe moiél, wath the

variable at the tail of the arrow causing the variable at the point. Double headed arrows

indicate covariance or correlations, without a causal interpretation. Statistically, the single

headed arrows or paths represent regression coefficients, and double-headed arrows

covariance. Extensions of this notation have been developed to represent variances and

means (cf. McArdle, 1996).
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2.10 Future of Paratransit

In the future, urban rail system may relief the transport and traffic congestion problems in the
cities of developing countries. But this needs a huge amount of capital investment which is
almost impossible to manage for most of developing countries now. In the recent years, only
Bangkok, Manila and Jakarta are planning to introduce urban rail system. In such
circumstances, both non-motorized and motorized paratransit modes will continue its

dominant role in the urban transport system (Pojani 2015).

As mentioned earlier that demand for non-motorized paratransit will be diminishing as the
economic level is increased. But in the near future due to large employment generation and
political reasons it will not be possible to withdraw the non-motorized paratransit completely

(Tangphaisankun and, Akkarapol, 2009).

For such cities, it is necessary to segregate non-motorized traffic from high speed motorized
transport flows for safety, except in areas where traffic speed or volume will remain low.
This segregation can be achieved by making physical barrier on the road surface or providing
separate lane for non-motorized transport such as cycle rickshaw lane in India and
Bangladesh. Of course, the best policy would be to restrict the non-motorized transport to
feeder service only. On the other hand, the operation of individual type of motorized
paratransit can be confined to a feeder service - ie a "door to conventional public transport™
service. The shared and collective type of paratransit may provide alternate services where

public transport are not available.
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2.11 Conclusion

The significant features of paratransit system in the cities of developing countries are their
flexibility and door to door service. Their popularity as a public transport cannot be
neglected as it is found that they carry two thirds of public transport passengers in Metro
Manila for example. Certain obvious physical and technical differences have been found in
terms of their passenger capacity, modal share and physical characteristics. As a private
business, the paratransit vehicles are managed and operated by typical small scale
independent enterprises, where most vehicles are rented on a daily basis. In some cities it
generates a considerable percent of employment opportunity and also does not require much
public resources which is a major attraction in many cities of developing countries with

shortage of funds.

Even in the future, the role of paratransit as a transport mode cannot be underestimated in the
cities of developing countries, but unfortunately, sufficient data is not available in this field
in many countries. So in future, joint survey and research will be important and each
government may need to change their policy and to find a cooperative measure to use a wide
range of public transport modes including paratransit system in order to provide an

appropriate transportation.
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Chapter 3

Research Methodology

3.1 Introduction

A comprehensive field and questionnaire survey was carried out at fifteen different locations
from the paratransit routes. The names of the questionnaire survey locations are:

e Farmgate (near Ananda Cinema, Tejgaon College and Tejturi Bazar).

o Newmarket ( near Nilkhet and Home Economics College).

e Zigatola, Shamoly, Tejgaon, Mohammadpur, Shya Mosque.

e Gulistan (near Stadium, Nagarbhaba and Mazar), Rampura, and

e Mohkhali (near Amtoli and Railgate).

Table 3.1 Data collection included questions of following aspects

1 Prevailing Paratransit quality 13 | Service features

2 Speed of Para Transit 14 Movement Flexibility

3 Punctuality and Reliability 15 | Quality of Driver

4 Riding Safety 16 Travel Time (Office)

5 Travel Cost 17 Travel Time(Holidays)

6 Seat Comfort 18 Integration of sp Modes

7 Noise Level 19 Security of Goods

8 Lighting Facilities 20 Security of Passengers

) Sitting Arrangement 21 Long Route mov performance
10 Cleanliness 22 | Mov Flexibility in any Road
11 Ticketing System 23 | System Performance

12 Ease of Entry-Exit 24 | Physical Appearance
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The statistical software STATA was used to develop the Structural equation model. The model
provided suitable attribute affecting the service quality of paratransit.. There are total 21 factors
highlighting the different aspects of paratransit like passenger safety, seat comfort etc.
Estimation of SEM parameters in an iterative process finally produces the best fit solution to

the input data.

3.2 Procedure of research Methodology

A two-step methodology is adopted for this research. The first part addresses data collection
approach incorporating a purpose-built questionnaire survey. The performance variables
included in the survey are selected from various focus group discussion and expert counsel of
academicians, practitioners, bus operators and policy makers. A pilot survey is conducted to
underline the difficulties in conveying the required information to users. The questionnaire is

then finalized considering requisite amendment identified from the pilot survey.

The second part addresses the structural equation models developed in this study. Collected data
is filtered for anomalies and a series of models are developed to understand thoroughly the
relationships between the overall SQ of paratransit and SQ variables selected earlier. For each
empirical model, the process of model development follows the approach of trial and error in
terms of accommodating variables as well as by observing the overall goodness of fit values of
the respective models. For testing parameter estimation, a two-tailed t-test with a critical value
of 1.64 for 90% confidence level is considered as the threshold. The survey questions are given

in  Appendix of this paper. Table 3.2 shows the paratransit routes in Dhaka.
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Chapter 3: Research Methodology

Table 3.2: Available para-transit Routes in Dhaka City

Sl. No From To

01 Gulistan New Market

02 Gulistan Azimpur

03 Gulistan Madartek/Bashabo
04 Gulistan Goran

05 Gulistan Sipahibag

06 Gulistan Mugdapara

07 Gulistan Pilkhana (BGB 1 No. Gate)
08 New Market Zigatola

09 New Market Chak Bazar

10 Zigatola Mohammadpur

11 Zigatola Shyamoly

12 Farmgate Mohammadpur

13 Farmgate New Market

14 Farmgate Mohakhali (Railgate)
15 Farmgate Nabisco (Mohakhali)
16 Farmgate Zigatola

17 Farmgate Shyamoli

18 Farmgate Mirpur-10

19 Mohakhali Mirpur-10

20 Mohakhali Gabtoli

21 Mohakhali Mohammadpur

22 Shyamoli Shia Moszid(Mohammadpur)
23 Mohammadpur Badda (Link Road)
24 Mohammadpur Gabtoli

25 Mohammadpur Mirpur-10

26 ShiyaMoszid(Mohammadpur) | Mirpur-1

27 Malibag Mugdapara
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Chapter 3: Research Methodology

Survey locations have been selected from the highlighted routes to cover the maximum

vicinity of para-transit service. The table 3.3 shows the locations those are selected for

survey.
Table 3.3: Locations for Questionnaire Survey
Ser Para-Transit Route Survey Location Distance
(km)
01. | Farmgate Ll Néw Miarkét Beside Ananda Cinema Hall 2.76
02. | Zigatolall Shyimsl, Zigatola (Beside JBFH) 3.90
03. | Shyamolyll ShAMpsz Beside Shyamoly Cinema 1.50
04. | Farmgate ] Mohdmmadpuar g:llide Tejgaon College 3.27
05. | Farmgate | Nabrsco (Mohdkhil) | Beside Tezturi Bazar 2.74
06. | Mohammadpur U Mrrpar -10 Beside Mohammadpur Stand 6.40
07. | ShiyaMoszid [] Mirpur-1 Beside ShiyaMoszid 4.98
08. | Gulistan I Né&w Markét Beside GulistanMazar 3.11
09. | Gulistan U Azimpur Beside DSCC office 4.54
10. | GulistanJ Khigasn 7 Bashibo Beside Gulistan Stadium 3.99
11. | New Market I Chik Bizar Beside Home Economics 3.02
12. | New Market [l Zrgatsla West Side of NilkhetMor 2.24
13. | Mohakhali Ll Mrrpar-10 Mohakhali (Railgate) 7.10
14. | Mohakhali J Gabtsl¥ Mohakhali (AmtoliMor) 8.20
15. | Rampura | Maddnek Rampura Beside Canal 3.50

After selection of survey locations, a survey schedule has been prepared to complete the

survey properly. Table 3.4 shows the schedule of questionnaire survey.
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Table 3.4: Questionnaire Survey Schedule

Paratransit Route Date Time Location of Survey
01 |Farmgatell Néw Mirkét 14/06/2016 | 8.00 am | Ananda Cinema Hall
02 | Zigatolall Shyimsk 14/06/2016 | 12.00 p | Zigatola (Beside JBFH)
03 | Shyamolill ShAMosz 15/06/2016 | 8.00 am | Shyamoly Cinema Hall
04 | Farmgatel! Mahimmadpur 16/06/2016 | 8.00 am | Beside Tejgaon College
05 | Farmgatel! Nabrsco 16/06/2016 | 3.00 pm | Beside Tezturi Bazar
06 | Mohammadpur I Mtrpur -10 29/06/2016 | 4.00 pm | Mdpur Bus Stand
07 | ShiyaMoszid I Mripur-1 29/06/2016 | 8.00 am | Beside ShiyaMoszid
08 | Gulistanl] N&w Markét 30/06/2016 | 12.00 p | Beside GulistanMazar
09 | Gulistanll Azmpar 30/06/2016 | 4.00 pm | Beside DSCC Office
10 | Gulistan ] Kh'lgasn / Bishibs | 01/07/2016 | 8.00 am | Beside Gulistan Stadium
11 | New Market ] zrgitold 01/07/2016 | 12.00 p | West side of NilkhetMor
12 | New Market ] C'hik Bazar 02/07/2016 | 4.00 pm | H. Economics College
13 | Mohakhali [l Mrrpur-10 02/06/2016 | 8.00 am | Mohakhali (Railgate)
14 | Mohakhali Ll Gabtoli 05/07/2016 | 12.00 p | Mohakhali (AmtoliMor)
15 | Rampurall Madanék 05/07/2016 | 4.00 pm | Rampura Beside Canal
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3.3 Details of selected routes and study locations
3.3.1 Farmgate <« New Market: It is one of the busiest routes of Para-Transit

in Dhaka City. Figure3.1 shows the location map of this route.

{“almatia

‘Ramna

Figure 3.1:Location Map of Farmgate to New Market route.
We select Farm Gate (Beside Ananda Cinema Hall) as a location of our survey.

Figure 3.2 shows the survey location at Farm gate.

Figure 3.2: Existing Condition of para-transit system at Farm Gate (Beside Ananda

Cinema Hall)
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3.3.2 Zigatola < Shyamoli: This is another popular route of para-transit.
People from Dhanmondi & Zigatola Residential area are the main user of this route.
They use this route for their services or businesses or education purpose. The location

map of this route shown in Figure 3.3.

Tejgaon

(Zalmatia

{Boshila'

Figure 3.3: Location Map of Zigatola to Shyamoli route.
We conduct our survey at Zigatola (Beside Japan Bangladesh Friendship Hospital).

Figure 3.4 shows the existing condition of para-transit at that point.

Figure 3.4: Existing Condition of para- transn system at Zlgatola (Be5|de JBFH)
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3.3.3 Shyamoli<—ShiaMoszid (Mohammadpur): Shyamoli is one of the busy
traffic point of Dhaka city. It is connected to whole Dhaka city for the availability of
various business or service here. Shyamoli to Shia Moszid is another busy route for

para-transit. Figure 3.5 shows the Location Map of this route.

Figure 3.5: Location Map of Shyamoli to shia moszid route.

Shyamoli bus stand has been selected as a questionnarie survey location because it is
a starting point of shyamoli- shiya moszid route. Figure 3.6 represents the existing

condition ofpara-transit system at shyamoli (beside cinema hall).

Figure 3.6: Existing Condition of para-transit system at Shyamoli
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3.34 Farm Gate <> Mohammadpur Bus Stand: Farmgate to Mohammadpur
is another busy route of para-transit. This route has also other bus services but some

people specially the women and students use para-transit service to avoid travelling

hazards. The Location Map of this route shown in Figure 3.7.

Figure 3.7: Location Map of Farmgate to Mohammadpur Bus Stand route.
Survey for Farmgate to Mohammadpur route has been done at Farm Gate (Beside
Tejgaon College) as it is the starting point of this route. Figure 3.8 shows existing

condition of para-transit vehicles at this point.

Figure 3.8: Existing Condition of para-transit vehicles at Farm gate (Tejgao College)
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3.35 Farmgate < Nabisco (Mohakhali): The roads are narrow in this route so
para-transit is more suitable than buses. People are using this route to save time also.

The Location Map of this route is given below:

£ !
'S

Figure 3.9: Location Map of Farmgate to Nabisco Bus Stand route.

Questionnaire survey was done at Tejturi Bazar, Farmgate. Figure 3.10 shows the

Figure 3.10: Existing Condition of para-transit system at Farm gate (Tejturi Bazar)
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3.3.6 Mohammadpur < Mirpur-10: This is also a busy route of para-transit.
Everyday a lot of people are travelling from Mohammadpur to Mirpur-10 or Mirpur-
10 to Mohammadpur for their daily needs. The Location Map of this route is

presented in Figure 3.11.

Figure 3.11: Location Map of Mohammadpur to Mirpur-10 Bus Stand route.
Questionnaire survey was conducted at the point of Mohammadpur bus stand. Figure

3.12 shows the existing condition of this point.

Figure 3.12: Existing Condition of para-transit system at Mohammadpur Bus Stand
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3.3.7 Shia Moszid (Mohammadpug» Mirpur -1: Shia Moszid is an
important place situated in Mohammadpur which is mainly a residential area; on the
other hand Mirpur-lisone of the busiest commercial area of Dhaka. Questionnaire
survey was done at Shia moszid area because generally people are starts their journey
from here. Existing condition of shia moszid point and the location map of this route

are presented in 3.13 and 3.14 respectively.

Figure 3.13: Existing Condition of para-transit system at Shiya Moszid
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3.3.8 Gulistan < New Market: Gulistan and New Market both are busy
commercial area of the city, a lot of people travel from here to there daily by para-
trAnstt. Theré 4ré dlsd bus sérvrcés in this rowté but wsérs’ chossé para-transit for its
flexibility. This route starts from Gulistan and goes to New Market through Banga

Bazar, Chankharpul and palashi.

Questionnaire survey conducted at Gulistan point (Beside Golap Shah Mazar). The

existing condition of this po

|
7

Figure 3.16: para-transit system at Gulistan (Beside Golap Shah Mazar)
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3.3.9 Gulistan < Azimpur: Gulistan to Azimpur is another route of para-
transit service in this area. Sometimes Leguna of Gulistan to New Market route is

going from this route. Figure 3.17 shows the location map of this route.

Figure 3.17: Location Map of Gulistan to Azimpur route.

Azimpur is a residential area from where people come to Gulistan daily for their work
and other purposes. Most of the vehicles of this route are stands at Gulistan so
questionnaire survey was conducted at Gulistan (besides DSCC building) to know the
actual condition of the service.
T -y

Figure 3.18: Existing Condition of para-transit system at Gulistan (Beside DSCC

Building)
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3.3.10 Gulistan < Khilgaon / Bashabo: Gulistan is the busiest commercial area
of the city, so people come here daily from all around the city, as they came from
Bashabo and Khilgaon area. Existing Condition of para-transit system at Gulistan
(Beside Stadium) and the location map of this route areshown in figure 3.19 and 3.20

respectively.

Figure 3.19: Existing Condition of para-transit system at Gulistan to Basabo (Beside

Stadium)

Figure 3.20: Location Map of Gulistan to Khilgaon / Bashabo route
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3.3.11 New Market«— Zigatola: There are several buses running in this route
but para-transit service is also running here because of its availability and flexibility.
Questionnaire survey was done at New Market (West Side of Nilkhet Mor). Existing
Condition of para-transit system at this point and the location map of New Market-

Zigatola route are presented in figure 3.21 and 3.22 respectively.

Figure 3.21: Existing Condition of para-transit system at New Market (West side of

Nilkhet Mor)

40| Page



Chapter 3: Research Methodology

Figure 3.22: Location Map of New Market to Zigatola route
3.3.12 New Market < Chakbazar: This is another route of para-transit in New
Market area. Survey was conducted at New Market Side (Beside Home Economics

College). Figure 3.23 and 3.24 shows the Existing condition and location map of this

route respectively.

-

&

Figure 3.24: Location Map of New Market to Chak Bazar route
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3.3.13 Mohakhali < Mirpur -10: Mohakhali and Mirpur-10 both are
commercial area and a lot of people travel in between these locations daily.
Questionnaire survey was done at Mohakhali Rail gate. Existing condition and the

location map is presented in figure 3.25 and 3.26 respectively.

Figure 3.26: Location Map of Mohakhali to Mirpur-10 route
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3.3.14 Mohakhali <+ Gab toli: Mohakhali to Gabtoli is another busy route of
traffic and para-transit also. People usually come to mohakhali and gabtoli for their
works. Students also travel in this route for their educational purposes. Survey was
done at Mohakhali (Amtoli Mor) which is one of the starting point of this route.

Figure 3.27 and 3.28represents the existing condition at Mohakhali (Amtoli Mor) &

the location map of this route respectively.

Figure 3.28: Location Map of Mohakhali to Gabtoli route
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3.3.15 Rampura <> Madartek: This is another important route of para-transit in

the city. Thousands of people travel in this route daily. Questionnaire survey was

done at Rampura (Beside canal).

Center) Figure 3.30: Location Map of Rampura Bridge to Madartek route
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3.4  Thevarious classifications of Respondents

Around 30 skilled enumerators carried out face-to-face interviews at main paratransit stops
around Dhaka city throughout the month of June and July, 2016. Data collection was set forth
with an initial target of 2500 samples. However, reluctance to participate from the users, rush
hour movements, and other unexpected situations restricted the random data samples to 2200.
After filtering the anomalies, the remaining sample size was 2008. The fig 3.31 shows the

respondents according to male and female, where 83% are male and rest 17% are female.

Fig 3.31: The Classification of Respondents according to Gender.

The fig 3.32 shows the respondents according to age group, where 39% are between 20-29
years old being the largest group. The second largest group is 32% between the age 30-39 years

of age.
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50-59 Years >59 Years < 20 Years

()
40-49 Years % 2% 10%
13%

Fig 3.32: The Classification of Respondents according to age group.

Fig 3.33 classify the respondents according to age group. Here 34% has income between 15000-

20000 tk per month. The lowest is the people having income less than 5000 per month.

|
20000t | 7

15000-20000 tk 34%

10000-15000 tk 26%

5000-1000 tk ﬁ 9%

<5000 tk i 1%

Fig 3.33: The Classification of Respondents according to monthly income.

Figure 3.34 is about the classification according to education where primary level education is

highest 38% and uneducated level is about 26%
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Fig 3.34: The Classification of Respondents according to education.
The final classification is about professions of respondents in figure 3.35. Here the highest
paratransit users are students (29)% and second highest is the service holders (21)% of lower

income people. The lowest are the housewives (9)%.

29%

21%

14% 12% 15%
(]
i i . [

Service Business Worker Housewife Student Others

Fig 3.35: The Classification of Respondents according occupation.
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3.5 Conclusion

This chapter gives a detailed overview of the study methodology as well as the data collection in
the study sites. The data collection process was complex and time consuming. The questionnaire
is structured into two sections. The first section aims to acquire information regarding
socioeconomic characteristics of users (gender, age, occupation) and purpose for travelling. The
second section focuses on twenty one SQ variables provided in a close ended format with
relevant alternatives. The section aims at collecting benchmark points on a quantitative scale of
1 to 5 to rate the performance variables for a particular paratransit route, where 1 and 5
corresponds to excellent and very poor, respectively. A sample question is attached as an

appendix at the end of this paper.
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Chapter 4

Data Analysis and Model Generation

4.1 General
The main objective of this chapter 's to dsséss thé usérs’ pércéption dbout the sérvice of quilty
of paratransit in Dhaka city. This Chapter contains the general response of the paratransit users,

data analysis of the question of survey and the details of model development by SEM.

4.2 Process of Data Analysis

Respondents all around Dhaka city were selected randomly from 15 different locations for
survey. All the data from 2008 respondents were collected and stored in Microsoft excel. These
data were analyzed to find out the general perception of paratransit users in Dhaka City.
Thereafter Estimation of SEM parameters is done to produce the best fit solution to the input

data.

4.3  Users’ satisfaction ratings about paratransit service in Dhaka city

Question A: What is your idea about the prevailing para transit quality?

In this question we asked respondents about the existing condition of paratransit service quality.
Around half (42%) of the respondents said that overall quality of paratransit service is
Satrsfictory whv'ls 30% wsérs’ think thit 8xrstng ¢onéityon ¥s gdodé. Figure 4.1 shows the user

perception about prevailing paratransit quality.
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Excellent Very Poor
< 6%

Figure 4.1: User Perception about prevailing paratransit service quality

Question B: How about seat comfort level?
In paratransit service of Dhaka city, seat comfort level is not good enough. 51% respondents
said that seat comfort level is poor and 20% opined that it is in very poor condition. Fig 4.2

shows that more than half of the population opined that the seat is not comfortable.

Good Excellent
5% 0%

Figure 4.2: User Perception about seat comfort level of paratransit service
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Question C: What is your idea about Fitness of paratransit vehicle?

In this question, respondents were asked about the fitness condition of paratransit vehicles.

48% ofths wsérs® sdrd thit thé condrtons of paratransit vehicles are poor (48%).

Good Excellent
0%

Satisfactory %
20%

Figure 4.3: User Perception about Fitness of paratransit vehicle
Question D: How about Noise Condition of paratransit vehicle?
It is found that the noise condition of paratransit is not good enough. 45% of the respondent

said that noise level is poor (noisy) while 33% mentioned it as satisfactory.

Good Excellent Very Poor
13%

Figure 4.4: User Perception about Noise Condition of paratransit
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Question E: What is idea about lighting facilities of paratransit vehicle?

Most of the time there is a small lighting facility available in a vehicle which is not sufficient for
passenger. Sometimes passengers have to travel a vehicle which has no lighting system. Major
portion (39%) of the respondents said that lighting facilities of paratransit is poor, while 33%

said that it is satisfactory.

Good Excellent Very Poor
11%

Figure 4.5: User Perception about lighting facility of paratransit
Question F: What do you think about cleanliness of paratransit vehicle?
Cleanliness of the vehicle was found sit'sfictory dccording to the wsérs® ritng. 43%

respondents mentioned it is satisfactory while 35% said that it is poor.

Excellent Very Poor
1% 8%

Figure 4.6: User Perception about cleanliness of paratransit
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Question G: What do you think about ticketing system?

Basically there is no standard ticketing system in paratransit service. People pay fare on board
based on distance. Major portion of the respondents think that this system is satisfactory
(40%),usérs’Alsd méntondd that thrs systém ¥s oaé (33%) W& 319 opined that the existing

system is poor.

Excellent Very Poor
1% 8%

Figure 4.7: User perception about ticketing system of paratransit
Question H: What is your opinion about ease of entry-exit in paratransit system?
The ease of entry-exit of paratransit¥s nat £osd éndugh; so most 55 thé wsérs’ résponi that 1t rs
poor (55%) and some respondents think that it is very poor (25%). Users also think that it is one

of the major limitation/disadvantage of travelling by paratransit.

Satisfactory Good Excellent Very Poor
18% 2% 25%

Figure 4.8: User perception about ease of entry-exit system of paratransit
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Question I: What is your comment about sitting arrangements in paratransit system?

One of the main problems of travelling by paratransit in our country is its sitting arrangements.
1t’s 3lwdys sd congéstéd that passengers can not able to move even for paying their fare. Most of
th réspondénts sid thit its podr ¢18%); somé wsérs’ thinks that 1’s véry poor (36%) 4né anly

14% mentioned it as satisfactory.

Satisfactory  Good Excellent
14% 2%

0%

Figure 4.9: User perception about sitting arrangements in paratransit system

Question J: What is your opinion about movement flexibility in paratransit system?
As the sitting arrangement is not good enough to the passenger so movement flexibility is also
not satisfactory. 42% respondents said that movement flexibility is poor in condition, 35%

opined that it is very poor and 17% said that it is satisfactory.

Good Excellent
o/ .

Satisfactory o
1%

15%

Figure 4.10: User Perception about movement flexibility in paratransit system
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Question K: What do you think about quality of driver of paratransit vehicle?

Respondentsprovide different opinion about quality of driver. Some of them said they are
sdtisfictory (31%); somé wsérs’sdréd the quabty of &nvér vs podr (37%) s théy havé not propér
training, education etc. 21% respondents mentioned the quality of driver is very poor as they

drive very rough sometimes. Accident is a common scenario in this service.

Good Excellent Very Poor
18% 21%

Figure 4.11: Usér Pércéptron dbout érrveér’s qud ity of paratransit service

Question L: What is your idea about speed of paratransit?
Speed is one of the most important factors that influence uses to choose paratransit service in
Dhaka city. Because of their size paratransit vehicle (Tempo, Leguna) can move faster than

buses.Major portionof the respondents said that speed of the vehicle is good (41%) .

Excellent Very Poor Poor
2 % 12%

Figure 4.12: User Perception about speed of paratransit vehicle

82| Page



Question M: What is your comment about availability of paratransit vehicle?
Availability of paratransit vehicle varies with the demand. It is more available in off-peak time
than office time because the demand is decreased. Most of the respondents (47%) mentioned the

service quality is satisfactory in terms of availability and only 12% users opined it as poo r.

Excellent Very Poor Poor
1% 39

- 12%

Satisfactor

Y
46%

Figure 4.13: User Perception about availability of paratransit vehicle

Question N: What do you think about travel time (office days) by paratransit service?

Travel time (office days) depends on traffic volume on the road. In Sunday and Thursday, traffic
volume is high so it takes time to go somewhere. Major portion of the respondents (33%) said
that travel time is poor (more time consuming) in office days. on the other hand, 32% of the

respondents mentioned that the travel time is satisfactory.

Excellent Good Very Poor
1% 18% 16%

Figure 4.14: User Perception about travel time (office days) by paratransit service.
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Question O: What is your opinion about travel time (holidays) by paratransit service?
Users’ of paratransit are satisfied about travel time in holidays because the traffic volume
remains very low. 43% respondents said that travel time is good in holidays, 36% said that it is

satisfactory while 13% said that it is Excellent.

Excellent Very Poor Poor
13%

Figure 4.15: User perception about travel time (holidays) by paratransit service
Question P: What is your idea about integration with supporting modes?
Most of the paratransit user is satisfied with the integration of supporting modes. 55% user said

that it is satisfactory while 37% said that it is good.

Excellent Very Poor Poor
1%

Figure 4.16: User perception about integration with supporting modes
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Question Q: What do you think about security of goods inside paratransit?
It is found that the security of goods inside paratransit is satisfactory. 44% respondents

mentioned that security of goods inside paratransit is satisfactory. On the other hand, 35% said

that it is poor.

Good Excellent Very Poor
7%

Figure 4.17: User perception about security of goods inside paratransit

Question R: What is your comment about security of passengers in paratransit service?
Security of passenger is not quite good in paratransit service as it is not safe at late night. 41%
users 'mentioned that security of passenger is poor, but 39% said that it is satisfactory. Overall

pércéntadge of réspondénts’ sprnion ¥s shown rn Fgurs 4.18.

Good Excellent Very Poor
8% 12%

Figure 4.18: User perception about security of passengers inside paratransit
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Question S: What is your opinion about riding safety of paratransit service?

There is no specific riding safety features available in paratransit service in our country. 43%
respondents said that riding safety is poor but 31% said it is satisfactory. On the other hand 20%

users mentioned that raiding safety is poor in this service.

Good Excellent Very Poor
20%

Figure 4.19: User Perception about riding safety of paratransit service

Question T: What do you think about the travel cost comparing with other transport?
Travel cost is much less than rickshaw or CNG auto rickshaw but little bit more than bus. Most
of the time, respondents use the service instead of bus to save travel time. 53% of them said that

travel cost is satisfactory, 27% said that it is good.

Excellent Very Poor Poor
1% 16%

Figure 4.20: User Perception about the travel cost comparing with other transport
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Question U: What is your idea about the operating cost comparing with other transport?

This question was asked to the driver/owner/operator of paratransit vehicle. For this question, 82
respondents were foundto know their opinion. Half of them (50%) said that it is satisfactory, but
they also said that, it depends on fuel cost, drivers and hélpér’s sdldry, marnténineé / sérvieng

cost etc.

Excellent Poor Very
5% ; 0% Poor
. 0%

Figure 4.21: User Perception about the operating cost comparing with other transport

Question V: What is your idea about performance for long route (Inter-District) movement?
Performance for long route movement of paratransit sérvicé founé poor Accoréding to thé wsérs’
perception. More than half of the respondents (52%) said that it is poor for long route

movement, while 25%mentioned it is satisfactory.

Good Excellent  Very Poor
10% 0% 13%
Satisfactor 0 :

Y
25%

Figure 4.22: User Perception about performance for long route (Inter-District) movement
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Question W: How is the movement flexibility in any road?

Paratransit users think that the movement flexibility in any road is not good for paratransit
service. It is better for the roads with medium width (20-40 ft). It will not good in highways
because of bus and not good at narrow roads because of rickshaw. 43% of respondents think that

it is poor for all roads but 27% thinks that it is satisfactory.

Excellent Very Poor
1% 13%

~ Satisfactory
27%

Figure 4.23: User perception about the movement flexibility in any road

4.4  Evaluation of the Rating.

These are the ratings given by respondents during questionnaire survey. According to these
survey results it is found that people are using paratransit services mainly because of-
availability of paratransit vehicle, speed of the vehicle, integration with supporting modes, travel
time, ticketing system of the service, travel cost comparing with other modes, speed of the
vehicle and cleanliness of the vehicle comparing with public transport service. There are some
problems in this service also such as, seat comfort level of paratransit vehicle, fitness of the

vehicle, noise level of the service, lighting facilities, ease of entry-exit system, sitting
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arrangements, movement flexibility in the vehicle, travel time during office day, security of the
passenger during off-peak period, riding safety, performance of long route movement and

movement flexibility of vehicle in any road.

15 18% 34%
14 24% 350
134 30% 20% b
12 23% 21%
114 310% 7%
10 230 47%
09 41% 110
08 39% 2806 b
07 4 320 270
%0 (% 0 m Excellent
05 z#m%@_@ = Satisfactory
H Poor

04

2 36% 17% 0 o Very Poor
03 *ﬁr‘%mﬂ%
02 4 29% 220 b

01 0 0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Location Name: 01) Farmgate (Beside Ananda Cinema Hall), 02) Zigatol (Beside
JBFH), 03) Shyamoli (Beside Cinema Hall), 04) Farmgate (Beside Tejgaon College), 05)
Farmgate (Tejturi Bazar), 06) Mohammadpur Bus Stand, 07) Shia Moszid
(Mohammadpur), 8) Gulist(Beside Golap Shah Mazar), 9) Gulistan (Beside DSCC
office), 10)Gulistan (Beside Stadium), 11) New Market (Nilkhetcircle), 12)New Market
(Beside Home Economics College), 13)Mohakhali (Rail Gate), 14)Mohakhali (Amtoli)
and 15) Rampura Bridge (Beside canal)

Figure 4.24:Usérs’pércépt onrdtng dbout prévar ing qud bty of paratransit service in Dhaka
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4.5 Model Generation by Structural Equation Models (SEM)

A series of models are developed to thoroughly identify the relationships between the overall

paratransit service quality (SQ) and different endogenous, exogenous and latent variables. The

target is to reveal which variables represent the main SQ aspects. Starting from an initial

candidate model in which a set of variables of the service quality are proposed, these models are

reexamined in new candidate models, modifying the structure and pattern of variables. For each

empirical model, the process of model development follows the approach of trial and error in

terms of shuffling various exogenous, endogenous and latent variables as well as observing

overall goodness of #it vilués of the moiél Pardmétérs’ values are presented in Table. At the

end, all the proposed candidate models are compared and the optimal one is found out. The

optimal model is the most representative one of the actual scenario.

Table 4.1: Different Variables used for modeling

indicates exogenous variables

and y indicates endogenous observed variables

indicates paratransit SQ

indicates latent variables

indicates measurement errors in

indicates measurement errors in Y

indicates errors in

indicates errors in Z

Sl oo | [ N] <] x

indicates parameters of the Y variables

indicates parameters of the » variables when influence Y variables

™R

indicates parameters of the » variables when they influence each other

~

indicates parameters of 7 variables when influence y variables

N

indicates parameters of 7 variables when influence Z I

>

indicates constant value

Table 4.2. SQ variables and their role in the proposed SE models.
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Model Model Model
Item Description (M1) (M2) (M3)
No.
Type | Nota | Type | Nota | Type | Nota
tion tion tion
1 Fitness of Vehicle En. Y1 En. Y1 En. Y,
2 Speed of Para Transit En. Y2 En. Y2 En. v,
Punctuality and En. Y3 En. Y3 En. Y,
Reliability
4 Riding Safety En. Y4 En. Yq En. y
5 Travel Cost En. Y5 En. Y5 En. 5
6 Seat Comfort Ex. X6 En. V6 Ex. X
7 Noise Level EX. X7 En. y7 Ex. Xy
8 Lighting Facilities Ex. X8 En. yg Ex. X
9 Sitting Arrangement Ex. X9 En. Y9 Ex. X
10 Cleanliness Ex. x10 | EN. yio | EX X0
11 | Ticketing System EX. Xx11 | En y11 | Ex Xy
12 Ease of Entry-Exit Ex. x12 | En. y12 | Ex Xy,
13 | Movement Flexibility EX. x13 | En. y13 | Ex Xig
14 | Quality of Driver Ex. X14 | EN. y14 | Ex Xy,
15 | Travel Time (Office EX. x15 | En. y15 | Ex Xy
Days)
16 Travel Time Ex. X16 En. yi6 | EX Xig
(Holidays)
17 | Integration of Sp Ex. x17 | En. y17 | EX Xy,
Modes
18 Security of Goods Ex. X18 En. y18 | EX Xig
19 | Security of Ex. x19 | En. y19 | Ex Xiq
Passengers
20 Long Route mov perf Ex. X20 En. yoo | EX X0
21 | Mov Flex in any Road Ex. x21 | En. y21 | EX X,y
22 System Performance N/A N/A Lt. 7o N/A N/A
23 Physical Appearance N/A N/A | N/A N/A Lt. 7
24 Service Features N/A N/A N/A N/A Lt. 1,
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4.6  Development of Models

Model 1(M1): M1 is constructed with five endogenous variables (item 1-item 5; Table 1 and
sixteen exogenous variables (item 6 = item 21; Table 1) to estimate paratransit SQ. There is no
latent variable in this model. The structure of M1 is shown in Figure 2. From the structure of
M1, the following equation can be written.

Z=20 A AY HO0 o (1)

Now, the Y used in equation (1) is:

| Seat Comfort | Xg }-u-.. r,:,‘
| Moize Level | X7 0.22g I
- Fitmess of Vehicle

| Cleanlinass |

| Ticketing System | X11
1%

| Ease of Emtry-Exit |

Travel Time [Office
Diays)

£y
| Travel Time (Holidays) | X1g £
l_— (-

Integration of
Supporting Modes

| Security of Goods |

| security of Passengers

performanice for Long
RoUte Movement

Movement Flexibility f
in anv Road r52

Fig 4.25: Structure Equation Model M1
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4.7  The Explanation of Model M1

M1 is developed without any latent variable. Among the five endogenous variables used to
construct M1, “Brinéss of VE¢IE” 1s composéd of four ckogénous vardblés 0tém 6 — item 9;
Tab1E 1) Ané thé rémArning four “Spésd of Pard Trinst”; “Punctud bty dnd rébabr i/, “Ridng

Safety” dnd “Travel Cost” dré composéd of twelvé ékogénous vArdbles ¢tém 10 — item 21;

Table 1).

Here, the twelve exogenous variables influence the four endogenous variables individually.
Actudlly the “Brnéss of Véh¢le” signifiés the physical appearance of paratransit which is
described by four physical appearance defining exogenous variables. The remaining four
énddgénous vardbles “Spécd of Pard Trinst™, “Punctudlty nd REVAW b, “Ridng Safét,”
ind “Trivel Cost” sgnify the service features provided by paratransit which are described by

twelve service features defining exogenous variables.

The relations between exogenous and endogenous variables are established by trial and error
method. To justify the model structure, variables are shuffled and the best structure with this
formit rs obtdnéd. “Rréing Safét/” vs oné of the mijor vardbles thit should mflaénee SQ
positively because safe vehicle is always preferable by the passengers. However, the results of
M1 show that “Riéing Sifét/” vs in insrgnificnt vandblé. Also, 1t influéncés pardtrinst SQ

negatively which does not match the real scenario.

Furthérmare; M1 résuls show somé sthér drssimt Bntés sweh ds “Pérformancé for Long Routé
Movément” Inflaéncés “Rrémg Safety” négdtvely ¢-0.077; TAbl dnd “Clédnknéss™ nflaéneés

“Speci of Pard Trinst® | “Punctud bty dnd 8 VAl bt/” dnd “Rréding Sty négdvvely. For
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these irrational results though M1 has moderate fit indices (CFI=0.702, RMSEA=0.077,

SRMR=0.037; Table 3), M2 is developed.

4.8  Model 2 (M2): M2 is constructed with twenty one endogenous variables (item 1- item

21; Table 1) and one latent variable (item 22; Table 1) to estimate paratransit SQ. Here, the first
five endogenous variables (item 1 = item 5; Table 1) depend on the latent variable. The latent
variable is calibrated by the remaining endogenous variables (item 6 = item 21; Table 1). There
is no exogenous variable in this model. From the structure of M2, the following equation can be

written.

And,  symbolizes the latent variable which is calibrated by the remaining sixteen endogenous

variables (item 6 - item 21; Table 1)

The structure of M2 is shown in Figure 4.26.
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Fig 4.26: Path Diagram of Model 2

4.9.  The Explanation of Model M2.  The Model rntrodincés & ltént vandblé “Systém
performance” (System performance refers to entire set of performance elements of the vehicle).
Ambdng the #vé éndogéndus vArables wséd to construct M2, “Binéss of Vehgle®, “Spécd of
Pard Trinst™; “Punctudbty dné REFAbIt™, “Rréimg Sifety” ind “Trivél Cost™ éépénd on
“Systém pérformincé” whreh vs calibrated by sixteen endogenous variables (item 6 - item 21;
Table 1).

As in M1, to justify the model structure, variables are shuffled and the best structure with this
format is obtained. However, M2 results do not match the real scenario prevailing in Dhaka city.
Srmv 8 to M1; M2 shows thit “Rrérng SAféty” 1s n insvgnrfiednt vandble dné 11 rnfluéneés
paratransit SQ negatively, which is irrational. Also, RMSEA value is far beyond the specified

limit. CFI value is also very low indicating poor fit.
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4.10. Model 3 (M3)

Model 3 (M3): M3 is constructed with five endogenous variables (item 1 - item 5; Table 1),
sixteen exogenous variables (item 6 = item 21; Table 1 ) and two latent variables (item 23 and
24; Table 1) to estimate paratransit SQ. The structure of M3 is shown in Figure 6. From the

structure of M5, the following equation can be written

Y in equation (12) depends on sixteen exogenous variables (item 6 =~ item 21; Table 1). It
symbolizes the first five endogenous variables (item 1 — item 5; Table 1) and calibrates the

latent variables / /s used in equation (11).

Y =l X G ®)

The structure of M3 is shown in Figure 4.27.
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Fig 4.27: Path Diagram of Model M3

4.11. The Explanation of Model M3.

To minimize the limitation of model M1 and M2, Model M3 has developed where "Physical
Appearance™ is calibrated by an endogenous variable " Fitness of Vehicle" that depeds on four
exogenous variables ( Item 6- item 9; Table 1). "Service features™ is calibrated by four
endogenous variables as fol: : Speed of Paratransit”, "Punctuality and Reliability","Riding

Safety" and "Travel Cost". These four endogenous variables depend on twelve exogenous
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variables ( Item 10- item 21; Table 1). The model results show that "Riding Safety" has positive
influence on the paratransit SQ, which represents the real scenario. However, M1, M2 and M3

results show negative influence.

Interestingly, M5 results show that "speed of paratransit” is not influenced by "Quality of
driver. Though the result may seem irrational but this result can be explained by the prevailing
congestion of Dhaka city, where speed choice does not solely depend on the drivers. Most of
the times vehicles need to crawl in the network.

From the analysis, it is also seen that decreasing "TravelTime" (both during office days and
holidays) increases "travel cost".This signifies vehicles that need lower trip time charge higher
fares.This results match with the real scenario quite accurately.

Also this models has satisfactory fit indices (CFI=0.762, RMSEA=0.086, SRMR=0.053; Table
3). AIC value for M3 is 100538.16 (Table 4.3), which is the lowest among the three models.

Thus, the structure of M3 represents the best choice to perceive the paratransit SQ.

From the résuls of M5, 11 ¥s séén thit dmong thé obsérvéd vinidblés, “Punctudbty ind
REFEL I1t/™, “Brinéss of VENGIE” dnéd “Travél Cost” inflyéncé SQ thé most. Among the litént
vindbles; “Sérwes Fedturés™ gots the grédtest warghtdge. M3 résu ks révedl thit pAssengers are
léss concémnéd dbout the “Physicdl Appeirines™ of pardtrinsit rithér they 4ré moré concéméd
dbout the “Sérvicé Fédturés™ providéd by pardtrinsit. Prévivus study by Nokéy (2009) shows
thit “Door-to-dvor Sérvices™; “Pover Cowrtésy™; dnd “Plsséngers SAfety” Aré thé thréé most
srgnvfednt pirdtrinegt SQ vAndblés. Whareds; Jocwons dnd Kubotd (2007) fnds “Comfon™
“Usér Service™, dnd “S3féty 3nd Sécunty” Aré thé most ymportint vandbles, followéd by

“Proviston of Informaton™. Thé &rfféréncés 'n findings may be due to the differences in
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socioeconomic structures, road network conditions, public transportation availability, etc. of

the study locations.

4.12 : Estimated parameters’ values of different paratransit SQ models. The following table
combines the parameter values of all variables (exogenous, endogenous and latent) that are used

to build the models.Table 4.3 : Estrmatéd pardmétérs’ v lacs of dfférént pardtrins't SQmodels.

Observed Variables M1 M2 M3
_ _ s 0.240° 0.899°
Fitness of Vehicle 0.240
Speed of Para Transit 0.049°% 0.049°% 0.805°
Punctuality and S
caliahilin 0.166 0.166° 1.298°
Riding Safety -0.034° -0.034° 0.789°
Travel Cost 0.190° 0.190° 0.854%
Seat Comfort 0.135 1.0008 0.156
Noise Level 0.228 0.604S 0.205
Lighting Facilities 0.110 1.048S 0.151
Sitting Arrangement 0.191 0.5095 0.160
-0.075" 0.0692
) c 0.033
Cleanliness 0'039d 0.977% 0.0414
-0.033 0.056°¢
0.037" o.osog
c 0.054
Ticketing System 0.068 q 1.175° 0.035¢
0.036 0.139¢
0.0397 0.030%
- c S -0.019
Ease of Entry-Exit 0.019 q 0.496 0,0020|
-0.002 0.017¢
0.0457 0.0442
c 0.076
Movement Flexibility 0'067d 1.459° 0.209¢
0.196 0.011€
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0.025" 0.021°
c -0.009
Quality of Driver 0.014 q 1.0785 —-0.023¢
-0.014 0.010%
0.016” 0023
Travel Time (Office 0.081¢ 0.125
Days) d 0.937° 0.106
0.079 -0.043¢
0.050” 0.0470
c 0.255¢
Travel Time (Holidays) 0'233d 0.335° 0.0324
0.031 -0.0998
-0.024" -0.018°
Integration of 0.128¢ 0'103%
- 0.386° -0.004
Supporting Modes -0.0044 0.102¢
0.033° 88%?32
Security of Goods 0.059° 1.6175 0.115‘33
0.118¢ 0.139
0.064"7 0.0572
c 0.100
Security of Passengers 0.096 q 1.6945 0.366¢
0.375 0.099¢
0.0037 -0.001P
Performance for Long Route c 0.027¢
Movement ’ 0.0% g 0.553° 0.0814
-0.077 0.089¢
0.0677 0.0682
Movement Flexibility in 0.102¢ 0.120
any Road d 0.703° 0.137¢
0.120 0.128%
Latent Variables
0.8672
0.389°
] 0.880¢ ]
System Performance 15330
0.969¢
Physical Appearance - - 0.805
Service Features - - 0.952

a=influences Fitness of Vehicle,
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b=influences speed of ParaTransit

c=influences Punctuality and Reliability

d=influences Riding safety

e=influences Travel Cost

x=influenced by physical appearance y=influenced by service feature

4.13 The Result- Fit Indices of Model 1, 2 and 3. The result found as follows in table 4.4

below

Table 4.4: Fit Indices of the model.

Fit Indices Model 1  |Model 2 |Model 3 |Ideal Range
Absolute Fit Indices

Root Mean Squared Error off 0.077 0.103 0.086 | 0.05-0.10

Approximation (RMSEA)

gfsr;(cjli;(:l(zsegMS)oot Mean Square| 0.037 0.087 0.053 <0.10
Incremental Fit Indices

Comparative Fit Indices (CFI) 0.702 0.515 0.762 1.00
Parsimony Fit Indices

Akd ks Informat on Crtéron (A1) (101010.12 [100887.12 [100538.16
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4.14. Z Values of Different SQ Model (1.00 < Z_value < 1.64).

From the parameter

values, the significant variables are determined based on a two-tailed t-test with a critical value

of 1.64 for 90% confidence limit. Also, these parameter values are used to compare the proposed

candidate models and to find out the optimal one. The optimal model is the most representative

one of the actual scenario. The value of Z of different important variables of SQ models are

mentioned in table 4.5.

Table 4.5: Z VValues of Different VVariables

Observed Variables M1 M2 M3
Riding Safety -0.0345 -0.0345 0.789°
-0.075"
_0.039C b
Cleanliness 882: d 0.9775 88:63?38
' e 88%%6
0.048 -
T 0.030°
Ticketing System 0.0370 1.1758
0.0397 0.030‘3:
g C S -0.019
Ease of Entry-Exit Do 0.496 0.002¢
-0.002d 0.0178
0.019¢
b
0.009¢ 8-8‘7%(;
Movement Flexibility 1.459° 0.209¢
0.011
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0.023% 0.021‘3:
c -0.009
Quality of Driver 0.014 q 1.0785 -0.023¢
-0.014 0.010°
0.014°
0.0167 0.0232
Travel Time (Office 0.081¢ 0.0375 8 %Sgd
Days) 0.079¢ | 20.043¢
-0.031°
0.050" 00477
c 0.255
Travel Time (Holidays) 0.233d 0.335° 0.0324
0.031 -0.099¢
-0.085¢

4.15 Conclusion

According to Stérgér (1990); & mpdélrs consviéréd ds “Véry good™ or “good™ hiving RMSEA

value of less than 0.05 or 0.10, respectively. Browne and Cudeck (1993) suggested RMSEA

[0.08 ¢an bé constédéréd ds rédsondble. A vilad of SRMR léss thin 0.10 rnévedtés a good fit

(Vandenberg and Lance 2000). A CFI value closer to 1.0 indicates a good fit (Hooper et al.

2008). Furthermore, a model having the smallest AIC value is considered as the best.
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Chapter 5

Conclusion & Recommendations

5.1 General

This stady wis condwctéd to wndérstiné thé wsérs’ péreéptron of paratransit in Dhaka city.
Literature review revealed that very few study were conducted. The major findings of this study
are summarized in the following section. Some recommendations for future study are also

presented in this Chapter.

5.2 Key Findings from SEM

This study presents the result of an investigation into the relationship between the overall
paratransit service quality (SQ) and variables affecting paratransit SQ. Structural Equation
Modeling (SEM), an advanced technique which permits to introduce exogenous, endogenous as
well as latent variables is used for this study. To identify the structure that suits paratransit data of
developing countries, three different SE models are developed. From the three different SE

models, the best structure is found with two latent variables:

e Physical Appearance; and
e Service Features.

From the analysis, following things found noticeable:
o 1t¥s séén thit “Physicdl Appédrineé” his 4 hitlé lBss nflaéneé thin “Sérvicé Fédturds™ on
the overall paratransit SQ. It indicates that users of developing countries are more concern
about the service provided by the paratransit.
o “Panctudlty dné REVALI DT/, “Bitnéss of VEEIE™; dnd “Trivél Cost™ 4ré found to bé the

most significant observed variables that influence the SQ.
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o Moréover, résukts from thé bést SE modél show thit “Specd of Pird Trinst” ¥s nst
mflaéneéd by “Quilty of Bnvér”. This ¢ounterintuitive result is explained by the prevailing
congestions in Dhaka city, which force vehicles to crawl in the network. So, speed choice does

not solely depend on the drivers.

o Résuls dlsp révedldd thit déerédsng “Travél Trmé” ¢both during office days and holidays)

rnerédsés “Travel Cost”. This srgnifiés vehrgles that nééd lower top tmé chirge hrghér firés.

All these results match with the real scenario quite remarkably. It is important to emphasize that
all these significant variables have a decisive role in the global perception of paratransit SQ. Thus,
planners and managers of paratransit should be more careful about these variables when they
formulate measures for promoting this mode of public transportation. To this end, a clear
perception about understanding and developing the overall paratransit SQ is provided in this
paper. Most importantly, it relates passengers demand to the overall paratransit SQ. Results of this
pipér #ré Biséd on rndrvidwdl wsérs’ spéarfic obsérvitons which réfléct their needs and
expectations. The determination of the most and the least important least important SQ variables
certainly helps to concentrate the limited resources of developing countries to improve individual
SQ variables. This will support a staged development of the overall paratransit SQ. The authors
plan to apply SEM to find the variables that influence paratransit SQ using a combined dataset of
both users and non-users. The identified important variables will be compared with the current

study. This comparison will help to attract new users.

5.3 Key Findings from Respondents
Twenty three (23) important factors regarding paratransit service quality were asked to the
paratransit user in this study to know the actual condition of its service in Dhaka City.

A total 15 routes of paratransit service were surveyed to make this assessment. The subjective
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assessment was made using a rating scale of excellent, good, satisfactory, poor, very poor. The
respondents gave their rating on all of the 15 location of survey. It was found that majority of the
paratransit user opined that, following factors are the advantages of using paratransit service:

e Availability of paratransit vehicle

e Speed of the vehicle

e Integration with supporting modes

e Travel time (Holidays)

e Ticketing system of the service

e Travel cost comparing with other modes

e Speed of the vehicle and

e Cleanliness of the vehicle comparing with public transport service

e Quality of driver

e Security of goods inside paratransit

e Operating cost of paratransit

54 Limitations of Paratransit

Now a day, a lot of people travel by paratransit service, but service is not advanced according to
the expectations of the user. There are so many limitations are present in existing system and
authority should improve these limitations to keep the ridership and attract new user. It is found
that majority of the paratransit user complained that the following factors are the main

limitations of paratransit service.

e Seat comfort level of paratransit vehicle is very tight

e Fitness of the vehicle is not up to standard
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¢ Noise level of the service is very poor

e Lighting facilities are insufficient

e Ease of entry-exit system is very risky

e Sitting arrangements is congested for passengers

e Movement flexibility in the vehicle is very poor

e Travel time during office day is very high

e Security of the passenger during off-peak period is not enough
¢ Riding safety is insignificant

e Performance of long route movement is not remarkable

e Movement flexibility of vehicles in any road is not so good.

55 Recommendations to improve the quality of service

Paratransit service in Dhaka city required some improvement to become the service more user

friendly. Following recommendations has been prepared based on the study.

Fitness of the vehicle should be improved

¢ Noise level of the vehicle should maintain properly

e Sufficient Lighting facility required
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e Manufacturer should think about more flexible entry-exit system
e Sitting arrangement should be more flexible
e Paratransit authority must ensure the safety of passenger

e Standard riding safety features required

o Duvérs’ quilty showld bé rmprovéi
e Government should prepare specific rules and regulations only for paratransit service

e A department or a wing may be created under Ministry of Road Transport to monitor

the quality of paratransit service in Bangladesh.
5.6 Limitation of the Thesis

The stwély Wwis brrtéd to the riéntrficitron of wsérs® péreéption dbsut paratransit service. Though
the thesis performed thoroughly but still there were some limitations remains, which are as

follows.

e The number of factors/variables are taken only 23. It could be more in practical.

e The number of respondents could be more. In this study we took only 2008. For a
good result more number of respondents are require.

e There were not sufficient reliable data on the percentage of population of Dhaka
city  availing paratransit.

e The respondents were not very sincere in replying the survey question.
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5.7 Recommendations for future study

It is expected that the outcome of this research work will facilitate identification of the best
process to implement effective paratransit mode in Dhaka city. The research results will assist in
recommending measures to improve the existing system with necessary modification. Following

recommendation can be made for future studies:

e In future the opinions of female can be taken and the model can be developed
separately for male and female. Sufficient data are required to build the model, which
is more than 200. The purpose is to observe the difference between male and female

opinion regarding paratransit SQ.

e Another survey can be taken by considering the non paratransit users and
developing the model separately. The purpose is to observe the difference in opinion
between the paratransit users and non users. It will also find out the ways and means

to attract the new users.

The study findings can be utilized by the city transportation officials of Bangladesh to improve
the overall paratransit performance to attract the new users as well as retain the current ones. It is
also expected that the structure equation model would be able to reveal the variables influencing

transit customer satisfaction to enhance the overall performance of the paratransit.
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QUESTIONARY SURVEY ON USER’S SATISFACTION OF PARA
TRANSIT SERVICE AT DHAKA CITY

User’s Information

Age:

Occupation:

Income Range: 5000 tk-10000 tk-10000 tk-15000 tk-15000 tk-20000 tk/ More than 20000 tk
Survey Location:

Usér’s Most Uséd Routé:

QUALITY OF TRANSPORT

A. What is your idea about the prevailing para transit quality? (put a tick mark)
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

B. How about Seat Comfort Level:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

C. Fitness of para transit vehicles.

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

D. Noise level of the para transit:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.
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E. Lighting facilities of para transit:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

F. Cleanliness of para transit:
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

Do you have any other comments related to para transit quality of transport? (If “Yes” then put
your comments.

SERVICE QUALITY

G. What do you think about the ticketing system?
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

H. Ease of entry-exit:
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

I. What is your comment about the sitting arrangement?
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.
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J. How is the movement flexibility?
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.
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K. Quality of driver:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

L. What is your idea about the speed of para transit?

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

Do you have any other comments related to para transit service quality? (If *“Yes” then put your

RELIABILITY

M. Availability of para transit:
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

N. Travel Time (office days):
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

O. Travel Time (holidays):
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

P. Integration with supporting modes:
(1) Excellent.
(2) Good.
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(3) Satisfactory.
(4) Poor.
(5) Very poor.

Do you have any other comments related to para transit service reliability? (If “Yes” then put your
comments.

SAFETY & SECURITY

Q. Security of goods inside para transit:
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

R. Security of passengers during off peak period:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

S. Riding Safety of para transit:

(1) Excellent.
(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

Do you have any other comments related to para transit service safety & security? (If “Yes” then
put your comments.

ECONOMY
T. What do you think about the travel cost comparing with other transport?

(1) Excellent.
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(2) Good.

(3) Satisfactory.
(4) Poor.

(5) Very poor.

U. How is the operating cost comparing with other transport?

(1) High.

(2) Medium.
(3) Moderate.
(4) Low.

Do you have any other comments related to para transit service economy? (If “Yes” then put your
comments.

TRAEFEIC MANAGEMENT

V. How is the performance for long route movement?
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

W. How is the movement flexibility in any road?
(1) Excellent.

(2) Good.

(3) Satisfactory.

(4) Poor.

(5) Very poor.

Do you have any other comments related to para transit traffic management ? (If “Yes” then put
your comments.
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