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Abstract

Excessive growth of population and urbanization in the developing countries
set an increasing demand of mobility services. To meet this demand, public
transport plays a significant role by providing an easy and affordable mobility
service. Public transport service is a process evolving over time nevertheless is
not always directly responsive to the changing demand of the passengers. Re-
cently in developing countries, the unpleasant experience in public transport
services is seen as one of the main reasons behind increased passenger car
share, which eventually lead to traffic congestion. However, the situation can
be ameliorated if the features of the public transport are improved by ad-
dressing the users’ demand. In this study, the primary features desired and
demanded by the passengers of a developing country are identified by three
phase survey. These identified features are also categorized based on public
responses. And finally, the required features in an appropriate public trans-
port mode are prioritized by using a common Multi Criteria Decision Making
approach (AHP—Analytic Hierarchy Process). The study suggests that resi-
dents of the developing city are not that much concern on the outlook and
ambience of the service rather they are concerned about finishing their trips
safely in time at an affordable rate. The findings of this research will help
planners and decision makers to make the best use of the investment in pub-
lic transport services and infrastructure to promote these modes over pri-
vately owned vehicle.
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1. Introduction

In the last few decades rapid urbanization has led to an unprecedented increase
in demand for mobility services in developing countries, which has put remark-
able pressure on urban public transport infrastructure and services [1]. Currie et
al, (2018) reported transport modes as a major economic, social, and environ-
mental encounter to the functioning world cities. Moreover, pollution, conges-
tion, accidents, public transport decline, lack of accessibility making the situa-
tion even worse for the developing countries [2] [3]. A major portion of the res-
idents in the developing cities depends on reasonable Public Transport (PT) ser-
vices and non-motorized transport (NMT) for their mobility demand [4]. Ca-
pacity, cost-effectiveness, spatial rationality, and ecological acceptability allow
most of the public transport to serve as the outline for mobility [5]. In the de-
veloping cities, lower-middle- and lower-income groups are especially heavily
dependent on public transport [6] [7]. This dependency is mainly because of low
ownership of personal vehicles. Despite the importance of public transport, its
services are often deprived in developing countries [8]. In recent times, the lack
of quality public transport services is the reason for passenger car holding a sig-
nificant share in the distribution of transport modes in urban areas [5]. Owing
to advantages such as convenience, flexibility and safety there has been a rapid
growth in use of private ownership vehicle in urban areas [9]. In case of public
transport a number of factors influence the shape of the system in a city. For in-
stance, according to Simpson (1994), the size of city, level of development or
urbanization, travel pattern, and land use are the most significant factors in-
fluencing the public transport system. Besides, along with the length of the
journey, people consider various aspects of the route to make their decision
while making a choice of transport mode to travel [10] [11] [12] [13]. Selecting
travel mode of individual person’s trips is also influenced by some internal and
external factors. These factors that determine selection of a particular travel
mode could be grouped as the characteristics of the “trip”, the “trip maker”, and
the “transport system” [6]. External factors are the attributes related to public
transport service and their operation, which are often beyond the control of the
user (ie. headway, fare, etc.), whilst internal factors include the intuitive deci-
sion making attributes of a user, on which he has control (ie. income) [6] [14]
[15]. From the users’ perspective there are also some desired factors for public
transport they like to experience as better comfort, safety, efficiency, affordabili-
ty etc. There is an extensive field of research showing the importance of public
transport from a sustainable perspective and to the different dimensions of sus-
tainability—not least the ecological and economical dimension. Dell’Olio et al
(2011) assessed the quality of service desired by public transport users of the city
of Santander using multinomial discrete choice models. Yet again, the interest
for the social sustainability has increased as well, from foremost being dominat-
ed by ecological and economical perspectives since the late 1980s. Within the
area of transport policy, for example, the social dimension now constitutes an
important challenge all over the world [16] [17] [18] [19].
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The objective of this paper is to explore the existing public transport situation
and passenger experiences of a developing country. Considering the travel pat-
tern of people and their expectation regarding the public transport, the paper
tries determining the apt form of public transport and providing guidelines to
deliver “appropriate” public transport facilities for passengers. “Appropriate” in
this paper refers to reliable, affordable, safe, efficient (in terms of travel time and
waiting time) formal public transport services. The study restrains itself only to

land transport mode.

2. Study Area

Dhaka, the capital city of Bangladesh has been selected as the study area. This
city presently is one of the 19th largest mega-cities of the world with a popula-
tion of about 18.0 million [20] [21]. The population density is as high as 20,000
per sq-km. The city represents less than 1% of the country’s total land area sup-
porting about 10% of the population. There has been a phenomenal growth in
terms of population and area in the last four decades. Annual growth rate of
Bangladesh’s population was 1.8 percent per year between 1998 and 2005 but
Dhaka’s population has increased at an astonishing average annual rate of 9.1
percent since 1999 [22] [23]. Such the massive residents are expected to generate
a commensurable number of trips each day. Though currently the city generates
around 22 million trips per day of which 55% is either walking or non-motorized
vehicle trips, a large portion of the residents always needs public transport facili-
ties for their mobility purposes [6] [24] [25]. It is projected that the city will
generate nearly 160 million trips per day by 2024 [24] [26]. There are around 1
million motorized vehicles plying on the streets of Dhaka [27]. Older statistics
suggest that number of motorized vehicles per 1000 population in Dhaka is only
limited to 30 among which defective and old aged vehicles’ proportion is almost
70% - 80% [28]. Only 3.6% of the registered vehicles are either bus or minibus
[24] but they are the primary travel mode in 77% motorized trips. In all cases
users’ choice of selecting a particular type of public transport mode depends on
various factors such as travel time, travel cost, comfort of the mode, safety, and
security condition etc. Dhaka city has a multimodal transport infrastructure and
as a result it has been a need for investigating the customer desired development
in the present state public transport service [6] [29]. This study considers the
whole city’s public transport modes. The city public transport system is hetero-
geneous, Le., consisting of both motorized and non-motorized vehicles [30] [31].
Among the non-motorized modes rickshaw is the most popular mode in the
streets of Dhaka. Bus and CNG plays a key role in Dhaka city’s transport system
as motorized public transport mode. Where travelling by the bus is convenient
among young students and commuters, due mainly to the inexpensive fares,
high capacity and availability. Due to growing pressure on public transport, it
has become essential to opt for a more effective means of transport mode. In this

regard, to ease the congestion and provide a safe, affordable, comfortable, and
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environmentally friendly solution, Bus Rapid Transit (BRT) Metro Rail Transit
(MRT) has been introduced to Dhaka. However, there is always necessity to up-
grade the current state of public transport modes especially the bus services for

the residents of this city to ease the enduring difficulties [30] [32].

3. Methodology
3.1. Three-Phase Questionnaire Survey

In this study a three-phase survey was conducted. In the first phase a compre-
hensive field survey of households was carried out for investigating the travel
modes, major travel routes of the people of Dhaka city. Due to resource con-
straints only 45 households were selected using a Stratified Systematic Random
Probability Sampling method and members of the selected households over 12
years of age were interviewed in March 2017. After identifying the travel pattern
of the city dwellers from the household survey eight major zones (Ajimpur,
Farmgate, Uttara, Mirpur-10, Motijil, Shantinagar, kakoli, Malibagh) are identi-
fied to conduct the second phase of survey. These eight zones cover almost 95%
of the overall travel route of the respondents of the household survey. In this
second phase a questionnaire survey was conducted to find out the key desired
factors in public transport. A total of 395 (more than 92%) individual respon-
dents were found valid for this study and considered for the analysis. The re-
mainder (less than 8%) hardly uses public transport because they either walk or
use personal or family-owned vehicles. Some of the respondents (35 out of 395)
in this phase were also given their view by social media (Facebook). This tech-
nique was used to collect responses from the female passengers mostly. From
this survey the key desired factors in a public transport mode were collected
from the passenger perspective.

After the extensive data collection through second phase questionnaire survey
a multi-criteria decision making (MCDM) tool was needed to prioritize the fac-
tors. The overall methodological framework is shown in Figure 1.

Quantitative methods, such as, MCDM provides a set of methodologies that
enable the development of models allowing for the decision makers’ preferential
system and judgment policy [33] [34]. Some of the frequently used MCDM in-
clude AHP (Analytic Hierarchy Process), ANP (Analytic Network Process),
TOPSIS, Goal Programming, Value Engineering (VE), etc. AHP and ANP de-
termine the relative importance and give a ranking to the alternatives [35]. As to
compare by AHP analysis we need persons who had prior knowledge about
AHP; in the third phase of the survey there was a very few respondents (twenty
five). These respondents were comprising of transportation researchers, faculty
members and transportation planners. They were provided ample background

on the research.

3.2. AHP Method

AHP in this study is applied to calculate the relative weightage of the six major
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Figure 1. Methodological framework.

and fourteen sub features. From this MCDM approach the key features desired
in a public transport mode can be also prioritized by comparing them among
themselves.

While forming comparisons, we need a scale of numbers that indicates how
many times one element is more important or dominant over another element
with respect to the compared criterion or factor. To formulate the comparison
SAATY’S Ratio Scale shown in Table 1 is used [36]. Here, if feature 7 is ex-
tremely more important than feature jand is rated at 9, then jmust be extremely

less important than 7and is valued at 1/9.

4. Results and Discussions

4.1. Questionnaire Survey Respondent Characteristics

In the first phase of the survey a response from 45 households were collected to
identify their major demand for the perfection of the current state of public
transport. The survey helped in identification of the following eight major zones
within the city: Ajimpur, Farmgate, Uttara, Mirpur-10, Motijil, Shantinagar,
Kakoli, and Malibagh where major public transport demand arises. While col-
lecting the data from the common public a special care was given to ensure the
respondents have a minimum level of education, and their concern about the
current state of public transport. A total of 395 respondents were selected for the
second phase survey. The respondents were selected in such a way that the sur-
vey becomes free from undue biasness for which the age share and gender frac-
tion were given importance. The age distribution and the gender proportion are
shown in Figure 2. It is observed that most of the respondents were from age

group 12 - 20 and 21 - 30, and around 77% of the respondents were male.
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Figure 2. Age distribution and gender fraction of the respondents.

Table 1. SAATY’s Ratio Scale for pairwise comparison.

Intensity of Importance Definition
9 Extremely Important
7 Very strongly Important
5 Strongly Important
3 Moderately Important
1 Equally Important
2,4,6,8 Intermediate values between two adjacent judgments

4.2. Key Features Desired for an “Appropriate” PT

From the field survey (second phase of the overall survey) of the respondents
(395) six major features were identified of an appropriate public transport. These
key features again classified them into some sub-features for easy understanding
for public and better analysis.

1) Time Efficiency: It is the time efficient characteristics of a public transport
which can be discussed in two parts. a) Delay while starting the trip, b) Waiting
time in route during the trip.

2) Performance: The overall performance of the mode to make journeys de-

sirable and comfortable. It has two parts. a) Convenience, b) Comfort.
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3) Ambience: The inclusive environment of the public transport mode during
travelling can be divided into three parts: a) Cleanliness, b) Air conditioned, c)
Driver and conductor behavior.

4) Affordability: This term means the monetary value (cost) of the opportuni-
ty to travel by a particular mode, whether it is affordable by the passenger or not.

5) Safety and Security: Customer’s impression about personal safety arisen
from three points of view: a) No Accident Risk, b) Chance of Pickpocketing, c)
Chance of Harassment.

6) Service Characteristics: The general service characteristics of the vehicle
mode alike whether it is easily available or not, its accessible location has a spe-
cific point or not and other characteristics. It has four parts: a) Availability, b)

Easy Accessibilit, ¢) Seating Service, d) High Capacity.

4.3. Weightage of Features

The weightage of various factors was calculated by conducting AHP survey
(third phase survey) involving 25 respondents comprising of transportation re-
searchers, faculty members and graduate students of transportation engineering.
Most of the respondents had erstwhile acquaintance about AHP approach.
Those who were not involved in AHP surveys before this study they were given
the basic idea of the AHP methodology and background of the study. From the
weightage of different factors, the ordering can be easily done based on their re-
spective value. The results are illustrated by Figure 3. The aggregated outcomes
were then further discussed with the respondents to authenticate their valida-
tions.

From Figure 3, it is clearly noticed that the most important factor from the
point of the passenger of an appropriate public transport is its safety and security
issues (0.322082). It is very much rational as people care more about their safety
and security rather than other factors during their travel, even if they must pay
more for a single trip. However, after fortifying the safety the second most de-
sired feature by the passenger of an appropriate PT is its affordability (0.185181).

It is also justified if the cost of the mode is more it is very predictable that it will

Average Weightage Value

Service Characteristics G
Safety & Security I
1%}
(0]
5 Affordibility I
©
2 Ambience I
>
N Performance I
Time Efficiency I

o

0.05 0.1 0.15 0.2 0.25 0.3 0.35

Average Weightage Value

Figure 3. Average weightage value of the key factors by AHP.
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lose aptness from the low- or middle-income group of people. After these two
features the third and fourth features are time efficiency (0.17205) and service
characteristics (0.131267). As people often perceive these two features as very
essential after the safety and price issues. Yet again, from the result it is also
identified that passenger care less about the ambience during the trips of public

transport rather they prefer more comfort and convenience on their trips.

4.4. Weightage of Sub-Features

It is also very important to prioritize the sub-factors which may also create a
driving force to make a public transport suitable and appropriate for the mass
people of the developing country. Here a point to be noticed that the sub fea-
tures can be two types. Either positive (+) or negative (=). Here if the sub feature
is positive the more value of the weightage makes it more important. If the sub
feature is negative the lesser the value of weightage more the importance of it to
the passengers. These are shown in Table 2. In Table 2, overall weightage value
is calculated by multiplying the major feature weightage value and sub feature
individual weightage value.

Among the six major features, other than affordability all the other features
have two or more sub features. Among the sub features under safety and securi-

ty; people care more about the accident risk (0.81007) during a trip rather than

Table 2. Average weightage value of the sub-features.

Major Features with

Rank of the
their weightage value  major features

Average Overall Rank

Sub-Features Weightage Weightage of the sub

Value Value features

Time Efficiency a) Delay while starting (-) 0.64628 0.06086 2
(0.172050) b) Waiting time in route (-) 035372 0.11119 1
Performance a) Convenience (+) 0.48221 0.05907 2
(0.122489) b) Comfort (+) 0.51779  0.06342 1
a) Cleanliness (+) 0.71235 0.04768 1
gz::;r;e) b) Air Conditioned (+) 0.12432  0.00832 3
¢) Well Behavior of Driver and conductor (+) 0.16333 0.01093 2
Affordability (0.185181) - - - -
a) No Accident Risk (+) 0.81007 0.26091 1
Safet(’(;zr;;:g)u rity b) Chance of Pickpocketing () 0.16325  0.05258 3
¢) Chance of Harassment (—) 0.02668 0.00859 2
a) Availability (+) 0.42691 0.05604 1
Service Characteristics b) Easy Accessibility (+) 0.18752 0.02462 3
(0.131267) ¢) Seating Service (+) 0.29739  0.03904 2
d) High Capacity (+) 0.08818 0.01158 4
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the chance of pickpocketing or harassment. The important hint to notice here is
that, between the latter two sub features people want more a journey free from
harassment. Though the value of chance of harassment (0.02668) is less than the
chance of pickpocketing (0.16325) but as they both are negative features so here
it means people care more about the harassment issue. This is also justified as a
fine portion of the respondents were female and they rank this feature as much
more important comparing to the other one. In case time efficiency people pre-
fer more delay time while starting the journey than waiting time in route. Here
waiting time in route (0.35372) has less weightage value than delay while starting
(0.64628) but as they both are also negative, so it means that people prefer the
first one rather than the second feature. In case of comfort and convenience un-
der the feature performance, they both are almost treated as equal important. In
case of ambience people care more about the cleanliness (0.71235) of the mode
than the other sub features as the value of weightage is more and all the sub fea-
tures are positive. In addition, for service characteristics, all the sub features are
positive, and the value of mode availability (0.42691) is more which makes mode
availability the most important feature for a public transport than other mode
characteristics such as easy accessibility, seating service and high capacity.

5. Conclusions

Even though more than 92% of the respondents of this survey use public trans-
port, their expectations are not addressed by the current state of public transport
facilities. They are forced to use the service for mobility in an affordable price.
Almost all the respondents were concern about their safety and security issues
during their trips in the streets of Dhaka and expressed dissatisfaction on the
current public service. They also concern about being the most important moto-
rized mode of public transport significant improvement must be made to make
bus service more safe, cheaper, and comfortable to people.

In the questionnaire survey of this study the selection process of respondents
was so that they have a basic level of education. Time Efficiency, Performance,
Ambience, Affordability, Safety and Security along with Service Characteristics
were the six major features identified by the study as the key factors of an ap-
propriate public transport mode. Among these, after AHP analysis Safety and
Security were ranked highest for an “appropriate” public transport mode which
reveals that people feel much more assured to use a safe and secure transport
even if the cost or the travel time is more. Whereas other features were ranked in
following order as affordability, time efficiency, service characteristics, perfor-
mance and finally ambience. It is well perceived that in a developing city people
are not that much concern on the ambience of the service rather they are con-
cerned about finishing their trips safely in time at an affordable rate. A more
in-depth study was also conducted by identifying the sub features from the key
factors and again these were ranked among themselves. Among the sub-features
it is found that more concern were given to avoid the risk of being in an accident

rather than in-vehicle unsafe situations.
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This study will help the policy makers to create strategic guidelines to provide
safe, cheap and time efficient public transport modes to reflect the preference
and expectations of the mass people. Yet again, if the expectations of the PT us-
ers’ can be fulfilled, then the attractiveness of the public transport will increase
which will ultimately decrease the tendency to own a private vehicle. Besides, it
is very much likely that if the acceptance of public transport increased and car
ownership decreased, many teething troubles like traffic congestions, air pollu-

tion can be lessened.
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