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ABSTRACT 
 

 

 

 

Improved public transport accessibility for the catchment area is crucial towards achieving 

increased transit ridership. It is essential to determine how passengers commute to various 

bus stops, how their preferences differ depending on their individual characteristics and 

passenger’s perception of prevailing commuting infrastructure to get to the bus stops to 

achieve optimal transit ridership. A simultaneous bivariate ordered probit model is performed 

utilizing data collected from a face-to-face survey at different bus stops in Dhaka, a 

developing urban city. Socio-economic characteristics, such as income, education level, etc., 

and trip characteristics, such as; frequency, purpose etc. were found to have significant 

impacts on boarding and alighting experience at bus stops. Furthermore, boarding experience 

was found connected with passenger’s alighting experience. The findings of this study would 

enable the policy makers to identify and improve the underlying factors affecting ridership of 

public buses in a developing urban society. 

 

Keywords: Bus stop, boarding, alighting, socioeconomic, trip characteristic, bivariate 

ordered probit model 
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CHAPTER 1  

 INTRODUCTION 

 

 

1.1. Importance of Public Transport in an Urban Area 

 

Urban areas and regional centers are heavily populated areas that require safe and reliable 

transportation of people and goods (Iles, 2005). Mass transit is also said to be the cornerstone 

of urbanization (Paaswell and Saikia-Eapen, 2005). Elevated levels of activities enable and 

demand the use of high-capacity transit systems, such as bus, light rail or subway, because 

they are cheaper, more energy-efficient and require considerably less urban space than 

personal vehicles.  In addition, public transit services are universally accessible, while private 

vehicles could only be used by some who own and can ride them.  As a result, urban areas 

demand and flourish from public transit systems that provide high accessibility for the larger 

community. In fact, public transportation services are often required in densely populated 

areas to make high frequency trips, such as homes, corporate offices, parks, malls, etc., 

functionally feasible while keeping cities habitable and attractive to its residents. Rise in 

urban inhabitants with time have triggered surge in traffic causing congestion on road 

network and adverse environmental impacts; people are further attracted towards public 

transport compared to private transport (Benenson et al., 2011; Kawabata and Shen, 2006). 

This disparity in attraction is because of the large capacity of public transportation modes, 

adherence to scheduled time, low cost, high speed and its ease of mobility for travelers inside 

the congested city centers. 
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Enlarging urban populations needs greater access to financial activities, transportation, 

housing and recreation. The position of these facilities and the availability of suitable 

transport networks, such as freeways, rapid transit and parking spaces, are the foundation of 

urban planning. The transport infrastructure has a major effect on regional trends of growth, 

economic viability, environmental consequences and the maintenance of culturally acceptable 

standards of living standards. It is not unusual to see that substantial efforts are already being 

committed by government authorities on the preparation and implementation of more 

efficient transport networks. Although the journey from policy formulation to system 

implementation is not always transparent or strategic, it is crucial that procedures be 

developed and used to analyze and evaluate accomplishment of objectives. 

 

1.2. Significance of Sustainable Transportation System 

 

Efficient public transport (PT) networks are primary characteristics for well-operative and 

sustainable cities (Kujala et al., 2018). In order to shift from a private motorized vehicle to 

public transportation, walking and cycling can play a significant role to increase the 

sustainability of transportation and accordingly, improve the environment, economics and 

public health (Elias and Shiftan, 2012). 

Sustainability implies satisfying current needs without undermining the future generation's 

potential to fulfill their own needs (World Commission on Environment and Development, 

1987). By broadening this principle to the transportation sector means developing the 

transport infrastructure in such a way that it provides maximum efficiency in mobility 

without hampering with the needs of the future generation.  A research conducted by Black 

(2010) sought to define a sustainable transportation system as one that utilizes clean fuels for 

transportation and connectivity and minimizes pollution that adversely impact the 
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environment and human health and prevents fatality, injury and traffic disruption. This 

concept emphasizes on the fact that sustainable transport development would not only be 

environmentally responsible, but also fulfill its mobility, comfort and safety purpose. On 

another perspective, the European Union Transport Council indicates that a sustainable 

transportation infrastructure is one that cost efficient, provides equal service for all people, 

offers alternate modes of transport and promotes a dynamic market as well as a prosperous 

urban development. 

Mass transit has an influence on the structure and living of people in urban region (Karim, 

1998). Robust, effective public transit infrastructure promotes urban growth as well as 

provides sufficient connectivity, accessibility and ease of use of public transport for city 

residents. Mass transit could free capital expenditure from a region that can more 

constructively be allocated somewhere else as fixed capital investment (Karim, 1998). The 

lack of transport infrastructure is among the greatest obstacles in large cities' socio-economic 

growth and national integration (Mannan et al., 2001). Hence, it can be deduced that a 

sustainable urban transit infrastructure helps to improve urban life both economically and 

socially. 

Researchers have concluded that adequate transport planning is needed to support 

productivity growth. Transportation systems account for 20 to 25% of global energy 

utilization and carbon dioxide emissions and have major effects on the atmosphere (World 

Energy Council, 2007). Carbon emissions from transportation system are increasing faster 

than any other energy utilizing system (Ribeiro et al., 2007). Social transportation cost 

include traffic collisions, noise and air pollution, congestion, lack of physical activity and 

time taken away while driving, fuel price risk etc. Traditional transit design is 

generally targeted towards improving mobility of vehicles, particularly for cars, and often 

does not consider the wider impacts of transportation system.  Nevertheless, access to jobs, 
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school, transporting of goods and services are the main aim of transportation and there are 

tested strategies to increase access while minimizing significant environmental and social 

effects and controlling traffic jams (Litman, 2003). Cities that are efficiently upgrading their 

transit network's sustainability are indeed being implemented as component of a bigger 

project to create lively, viable and prosperous communities. 

The development and growth of metropolitan areas is critically influenced by transport 

planning. The aim of travel, time and space allocations of trips, modal splits of transport 

modes and cost of travel should be taken into consideration (Meyer and Miller, 1984). This 

will affect both existing and future facilities and the atmosphere of the region. From a wider 

perspective, the mobility of an efficient transportation system factors in the social, economic 

and environmental aspects of sustainability. Hence, transport networks are the basis for 

sustainable growth and the way to communicate within communities. An inefficient network 

of transportation and its corresponding social aspects would restrict economic opportunities. 

More specifically, the main impact on a region's sustainability is inferred from the energy and 

environmental impacts of unnecessary single vehicle transport. The associations among high 

fuel use and low urban density in Northern American and Australian cities as matched to 

higher density, more energy efficient European cities were detected in a study (Newman and 

Kenworthy, 1989).  The effects of excessive utilization of non-renewable energy, congestion, 

noise and air quality degradation are results of urban transportation systems planned for 

passenger car travel only.  

Transit planning is an essential element of regional stability and development that is closely 

linked with the development and execution of policies. In order to help instruct and 

comprehend transport policy and regulations, it is important that methods for measuring, 

assessment and modeling system functionality exist. In the United States, for instance, the 

Clean Air Act constitutes policies that seek to minimize the impacts of pollution on the 
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atmosphere (Hanson, 1995). The persistent design and implementation of analytical methods 

and models to find and evaluate alternatives to mandatory reduction measures has been 

associated with this. Yet another explanation is the modelling framework for urban transport 

consisting of interconnected models to better forecast ridership demand (Meyer and Miller, 

1984). This is vital in assessing the impacts of urban development and transformation on 

transport infrastructure and different modes of transport. This last example is the relationship 

between land use and transport, which is also being modelled (Paulley and Webster, 1991). 

Geographical information systems are one of the core components of evolving concepts and 

strategies to better understand transport mechanisms (GIS). GIS is appearing to be useful in 

developing transport frameworks for management and modelling of large strategic 

policies (Nyerges, 1995). Consequently, substantial investments have been made in 

improving strategies for transport planning as well as the related data to enable 

monitoring, assessment and modelling. 

Sustainable development of transportation, environmental conditions of the city, urban 

welfare and financial conditions of people can be enhanced by transitioning from private 

transport to mass public transit, walking and cycling. (Elias and Shiftan, 2012). This 

transition to a more efficient use of urban land space shall be plausible when mass public 

transit systems are easily accessible and widely available for the use of general public. 

 

1.3. Importance of Catchment Area 

 

One of the most significant implications of the public transport system is accessibility. The 

provision of transportation systems is also an important aspect of social sustainability, and 

mass transit can be made more appealing by ensuring "Door to Door Mobility." In terms of 

usability and affordability, urban transport accessibility has become exceedingly important in 
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the design and evaluation of transit systems. Other than the transportation infrastructure itself, 

the operational flexibility and accessibility of public transportation has a significant effect on 

life quality. 

The key purpose for assessment of the public transport accessibility is to offer enhanced 

connectivity between people and mass transit in order to lessen the congestion on roads. 

Simply put, transportation by public transit offers an incentive to decrease inopportune 

impact of vehicle usages on ecological conditions and public health (Jackiva Yatskiv et al., 

2017). A well-organized transportation system can increase the connectivity standard of a 

region. Accessibility for publicly funded transportation stations, integration of public transit 

with other modes and mobility of the network should also be taken into account to run an 

easy-to-use public transport infrastructure (Cheng and Chen. 2015). 

The ability of using mass transit is regarded as having access to it. It could be perceived in 

terms of proximity to public bus stop catchment area and the expense of utilizing these 

services. An approach from a financial viewpoint has been undertaken previously (Jansson 

1993).  The concentration of this study is mostly on proximity-based public transportation 

access.  

For setting relevant policy and legislation, assessing access to urban public transportation is 

of special concern. For example, high-density developments or public housing will benefit 

from a location that allows for easy access to public transportation. A potential way to 

determine access would be to define a specific distance (or travel time) around a bus stop. 

Therefore, all the areas within this threshold distance can be identified and the overall 

percentage of people in an area who have suitable accessibility can be estimated. This creates 

the necessity for a spatial linearization, since marginal coverage of geographical units is 

plausible.  Another strategy is to compare the distance between a spatial reporting unit and its 
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closest stop, which may be called a collection zone. Coverage is done if the gap is less than 

the limit. Both methods have the potential for mistakes. They are, however, opposing 

viewpoints that, when combined, offer a way of ensuring that accessibility figures are correct 

and consistent.  

 

1.4. Paratransit Role in Dhaka 

 

The capital city of Bangladesh, Dhaka, has a population of over 17 million, is amongst the 

top ten densely populated mega cities of the world and projected to increase to 35 million 

within 2035 (World Bank). An enormous growth in population has been observed in 

developing countries over the last two decades. (Buhaug and Urdal, 2013). This massive rise 

in population has an inherently domino effect on the travel demand of people residing in the 

area as more urban sprawls continue to develop further away from the city center. Therefore, 

if the transportation sector’s structural frame work is not capable of keeping up with all the 

travel demands, this eventually results in an increase of waiting time, bus dwelling time and 

congestion time (Samek Lodovici and Torchio, 2015). 

As growth of urban development and  increase in population is projected to continue rising in 

the near future, the existence of inadequate public transportation and policies, an intricate 

traffic combination constituting over-concentration of non-motorized vehicles i.e. 

paratransit has resulted in a significant deterioration of traffic and environmental problems in 

Dhaka. The absence of an effective public transit system and a lack of enforcement of traffic 

laws have resulted in a reduction in connectivity, quality of service, convenience, ridership 

and operating performance. Hence, this has led to increased costs, greater travel time, 

environmental damage and social stress, and continues to pose a significant threat to the 

future prosperity of the Dhaka. Bartone et.al (1994) asserted that approximately 80% of GDP 
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growth in developing countries is likely to be generated from urban metropolitan areas or 

cities. A study conducted by Firdous (1984) also emphasized on several problems relating to 

bus operation in Dhaka Metropolitan Area. Another research work led by Ahan (1990) 

inspected the existing condition of Public Transportation System in Dhaka. Specific 

consideration was provided to the requirement of mass public transit systems that are both 

highly efficient and affordable for general population. Dhaka has lately faced significant 

mobility issues for its residents. Ineffective use of the old busses which are mostly 

malfunctioned and other paratransit feeder services can't keep up with the demand of such a 

large number of communities and hence triggers many cases of congestion, collisions 

and environmental pollution. Regrettably, the city of Dhaka has mostly grown without any 

organized transit system. (Hossain, 2006). Typically, rapid development, less pay and serious 

disparities among societal groups are among the basic reasons for transportation problems in 

Dhaka City. The environmental impacts of congestion are also highly significant. Air Quality 

Index (a measure of pollutant concentration in air) measured at various checkpoints inside the 

city reveal that most of the readings from the urban road network generally tend to exceed 

200, whereas the acceptable standard for clean and minimally polluted air is 50 (Alam et al, 

2000) and (WHO). The fact that the real life cases of air pollution far exceeds the 

international limit set by WHO poses a great health risk for the residents of Dhaka City. 

The transportation conditions in Dhaka don’t necessarily coincide with the existing 

infrastructure in other countries owing to the huge reliability of the public on paratransit 

modes. Paratransit modes are given their name because they do not adhere to any fixed 

route/schedule. As the road networks served by the public transportation are low compared to 

the total amount of roads, many people are highly dependent on these modes for door-to-door 

service. Conversely, these paratransit also contribute to public transit ridership as they act as 

feeder services carrying people from their origin to the bus stop. Therefore, this distinctive 
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trait makes the existing public transportation policies of cities around the world ineffective in 

Dhaka. 

 

1.5. Variables 

 

One of the most essential traits of everyday trip/travel is the choice of mode of transportation 

from an array of various alternatives. Models integrating mode choice are perhaps as 

longstanding as discrete choice modeling theory itself (Domencich and McFadden, 1975). 

Bus networks provide a flexible mode of public transit with ability to satisfy a range of access 

needs in the urban environment. The efficiency of transport systems would be reasonable 

when measured from the viewpoint of passengers, so it is important to recognize the impact 

of socioeconomic conditions and trip characteristics of passengers on the accessibility of bus 

service. The background of developing countries, however, varies considerably from 

circumstances elsewhere; variables impacting passenger experience vary from country to 

country. A study by Diana (2012) determines that the residents of major agglomerations are 

less content with their public transit systems than those who live in less densely populated 

areas. Such regional and cultural considerations, as well as disparities between public 

transport networks and technology, would also have an effect on the overall satisfaction of 

passengers of the service offered (Felleson and Friman, 2012). 

It is to note that a majority of existing literature related to public bus transit analysed the 

impact on bus ridership experience whereas this paper intends to focus more on the 

accessibility to the catchment area and the passenger’s boarding and alighting experience at 

bus stops. Hence, the social demographic and trip characteristics data of passengers are 

important factors in determining how the accessibility impacts the boarding and alighting 
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experiences. Although many variables like cost, travel time and waiting time associated with 

the feeder service used to access to and from bus stops, frequency of the trip made, pedestrian 

facility to walk up to bus stop, etc. might have an intrinsic effect on boarding and alighting 

experiences of passengers, they were not considered in previous studies. 

 

1.6. Problem Statement 

 

For quite a while, the customer experience is believed to be the customers’ perception, 

evaluation, and interaction throughout cognitive, emotional, behavioral, sensorial, and social 

components about service provider (Lemon & Verhoef, 2016; Patrício et al., 2004; Verhoef 

et al., 2009). Service provider that improved their service reliability would be crucial toward 

enhancing passenger experience or travel experience (Leong et al., 2016). Majority of studies 

conducted in the transportation sector has concentrated on travel experience or factors 

influencing passenger experience more so than the quality of transport mode itself because 

recording customers’ response would be a major competitive lead for transportation service 

providers (Carreira et al., 2014). Therefore, travel experience of passengers could be denoted 

as appealing customers’ distinction for transportation service providers, policy makers and 

regulators comprising of both goods transportation and public transportation. 

Research showed that urban-transportation sustainability can be greatly improved if there are 

significant modifications in urban structures and activities that can decline the growing use of 

private vehicles and is able to make public transit and alternate modes attractive and feasible 

(Sinha, 2003). In Asia, large-scale urbanization is complicating the development of required 

infrastructure, especially transportation infrastructure. Since megacities of developing 

countries are already rising, policymakers will not be able to identify a model that is directly 

replicable elsewhere to solve these problems. It is crucial to understand the city's potential 
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scope and to take a long-term strategic view point in order to prepare transportation facilities 

appropriate for a city of such a magnitude (Morichi, 2005). Dhaka, as one of Asia's fastest 

expanding megacities, is facing the same rapid urbanization, high density, and lack of public 

transportation services as other Asian megacities. The purpose is to obtain a greater 

understanding of the prospects for improved transit accessibility in Dhaka, as well as to 

discuss the underlying factors related to accessibility experience. There is also a major gap 

between what consumers think their current demand is and what policymakers are aiming to 

implement with potential initiatives. 

In the entire transportation industry, there are a variety of participants and factors on transit 

services and operations. As previously noted, the public is one of the major important 

stakeholders in public transit. The ridership of public transit significantly depends on how the 

experience of the passenger while accessing the catchment area and finally getting on the 

desired vehicle. A positive experience while accessing public transport services or during the 

journey would inevitably increase ridership, which would make more people consider the 

more sustainable mode of transportation. Second, it is important to get a better understanding 

of the public bus network's catchment area. The aim of public transportation in Dhaka is to 

provide dependable, regular, and safe service. Efficiency measures, according to Fielding 

(1985), describe the relationship between resource input and generated output. These include 

cost effectiveness, labor utilization, and vehicle utilization factors. On the other hand, 

effectiveness measures represent the capacity of transit operations to achieve certain 

objectives. These considerations include service utilization, service consistency, and service 

accessibility. Therefore, improvements in the last mentioned indicator would result in an 

increased transit ridership.  

The transport industry in Dhaka City consists of a diverse variety of vehicles, including 

motorized vehicles such as buses, minibuses, private cars, taxis, and human haulers, as well 
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as non-motorized vehicles (rickshaws). Since the city lacks a mass rapid transit system, 

residents rely on bus transportation for longer trips. While bus services can usually be run 

where demand from outlying points is adequate to support them, it is also more cost-effective 

to operate feeder services with smaller vehicles where demand is poor. Based on travel 

behavior, socioeconomic conditions, and trip profiles, several studies have suggested how 

paratransit could be a potential way to reach bus stations and how to improve its operation 

and reliability as an informal transportation service (Amrapala and Choocharukul, 2019). 

According to research, several mass transportation schemes in developing countries, such as 

Bus Rapid Transit (BRT), have struggled to meet their target passenger numbers due to weak 

connection with other modes, such as paratransit (Tangphaisankun, A. et al., 2009). 

A regular feeder service will improve the accessibility of the bus network, resulting in 

increased ridership by displacing commuters from their personal vehicles. In the absence of a 

formal feeder mode, access and egress trips to and from the major transit system become 

critical. Dhaka has a plethora of feeder services available throughout the city, so if they could 

be effectively used as feeder services to connect to public bus networks, public bus 

accessibility and experience would improve. 

 

1.7. Objective 

 

The aim of our research is to find the most influential factors linked to socioeconomic 

conditions and trip characteristics that influence travelers' boarding and alighting experiences 

at bus stops. The outcome would help transport authorities to adjust their services to ensure 

the best possible experience for the users, hence, increasing public bus ridership. Moreover, 

another main focus of this research is aimed at determining the relationship between a 

commuter's boarding and alighting experience at bus stops.   
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CHAPTER 2  

LITERATURE REVIEW 

 

 

2.1. Overview 

 

The major goal of public transport is to connect people with various activities. Poor 

experience while accessing public transport catchment area would result in decreased transit 

ridership and thus an inefficient transportation system. Accessibility is generally 

characterized in the transportation literature as the ability to interact with different activities. 

(Han sen, 1959).  Access to catchment areas is largely determined by land use and 

demography, with little regard for individual preferences. However, some studies conclude 

that the number and variety of destinations, the socio-economic and trip characteristics, the 

travel efficiency to reach activities (time or cost), and the travel mode choice (passenger car, 

bus, bicycle, walking) would all influence the degree of accessibility (Cascetta, Carten, & 

Montanino, 2013; Handy & Niemeier, 1997).   

This chapter looks at some of the literature on public bus catchment areas, feeder service 

integration, relevant current research in developing countries, boarding and alighting issues, 

and bus service quality and attributes. In this section, a few studies related to Dhaka are also 

discussed. 

 

2.2. Catchment Area 

 

The accessibility of bus stops will have a significant impact on the use of public 

transportation. According to Murray and Wu (2003), accessibility of transit service bus stops 
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is a critical factor in public transit planning, and the more people who live near and/or work 

at bus terminals, the more likely the service will be used. An interconnection between 

different modes and travelers that is greatly influenced by the location and configuration of 

the transport network can be denoted as accessibility of a public transport catchment area as 

stated by Lee, K. et al. (2018). Public transport accessibility can be interpreted in terms of 

proximity to and the cost of using transport services. The latter has been approached from an 

economic perspective (Jansson, 1993).  Accessibility of bus stops is pivotal in increasing both 

attractiveness and sustainability of public transport (Corazza and Favaretto, 2019). Public 

transport has become a popular alternative among travelers because of its social and 

economic importance with regard to its connectivity to different locations (Tyrinopoulos, 

2020). In addition, the catchment area measures the accessibility of passengers at a public 

transit hub and ensures that passengers coming from the surrounding area are properly linked 

by different street networks and land use near the vicinity (Andersen and Landex, 2008; 

Flamm and Rivasplata, 2014). The boarding and alighting of passengers at a public transit 

center is thus a predictable occurrence. 

 

2.3. Transit Ridership Factors 

 

The factors affecting ridership can be classified into two categories; internal and external, as 

stated by Taylor and Fink (2003). External causes are those that influence ridership 

independent of bus companies' and administrators' decisions and policies. Studies identify 

and include a host of socio-economic factors to explain aggregate transit ridership levels. 

Transit use has long been thought to be more sensitive than private vehicles to changes in 

employment levels. Although transport operators have no direct control over these variables, 

they can adapt to them. Demographic and socio-economic developments, such as 
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population, education, income and occupation are some examples of external influences. 

Pasha, M. et al. (2016), for example, found that a variety of socioeconomic and demographic 

factors linked to income, age, lifestyle and marginalized people are significant determinants 

of public transport use. Furthermore, potential transit users were not encouraged to use public 

transportation because of inefficient public transport services and high fares, according to 

Nasrudin, N. et al. (2014), but a spike in gasoline prices and toll collection would minimize 

their personal vehicle use and allow them to use public transportation more frequently.  

Other researchers have assessed and used a number of socioeconomic factors in their 

assessments of overall transit ridership. Transit use has long been considered to be more 

susceptible to increases in work levels than private cars. In their regression analysis while 

evaluating transit ridership, Liu (1993) and Kain and Liu (1995, 1996) used regional 

employment levels and transitions as variables. Similarly, Gomez-Ibanez (1996) also found 

out that between 1970 and 1990, passenger numbers in Boston was primarily influenced by 

external forces outside the transit agency's authority, rather than internal factors such as price 

hikes. It was observed in his research that employment played a more critical part than per 

capita income. Income level and vehicle ownership are two of many socio-economic factors 

that are widely used in regression studies of public transit ridership. A few other studies have 

also shown that increasing the accessibility, frequency, and quality of public transportation 

would improve overall ridership (Pronello and Camusso, 2011; Jou and Chen, 2014; Farber et 

al., 2014; Kitamura et al., 1997; Yao, 2007). 

 

2.4. Feeder Service 

 

Transit operators are always actively trying to improve bus ridership; however, lack of 

accessibility to the bus transit stop also prohibits the use of the bus by significant parts of 
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society. This concern is also seen as the lack of first/last mile transit connectivity to the 

transit stop. If integrated with feeder services, public transit buses could play a key role in 

improving accessibility in developing countries. Some studies have proposed how paratransit 

could be a possible way of accessing bus stations and how to enhance its functioning and 

efficiency as an informal transport service based on travel conduct, socioeconomic factors 

and trip profiles (Amrapala and Choocharukul, 2019). Studies also show how some public 

transport projects such as Bus Rapid Transit (BRT) in developing countries failed to reach 

their estimated passengers due to poor connectivity with other modes including paratransit 

(Tangphaisankun, A. et al., 2009).  

A large number of studies have also led to the advancement of literature by incorporating 

walking as another form of access to catchment areas for public transport. Some studies 

included how the perception of passengers in choosing routes to travel varies based on 

walking distance to a public transit hub when commuting to a bus stop (Chia, J. et al., 2016), 

how the perception of passengers in choosing routes to travel varies depending on walking 

distance to a public transit hub (Sarker, R.I. et al. 2018); how side-walk pavement efficiency, 

pavement lighting, road surveillance minimize successful pedestrian activity towards bus 

terminal (Roy and Basu, 2020). Behrens et al. (2018) also examined the integration of 

minibus taxi service with a scheduled BRT trunk feeder network in South Africa that 

combines the quality and availability of daily service, travel characteristics, safety, comfort, 

accessibility to explore passenger satisfaction in the opinion that people are relatively 

satisfied with the integrated feeder service. Some research centered on the implementation of 

ride-sourcing as one of the modes of transfer from and to bus stops to the origin and 

destination of travel to assess whether it could boost mobility in the catchment area of public 

transit by using unused and unpopular routes to improve operational efficiency (Yan, X. et 

al., 2019). Very few studies have explored the perception of travelers on the feeder service 



LITERATURE REVIEW 

17 | P a g e  

 

that moves them to and from bus stops. Hiraide et al. (2019) conducted this kind of research 

where it was shown that car and motorcycle owners found little benefit in using feeder 

services. 

 

2.5. Service Attributes 

 

In previous literature, most of the boarding-alighting studies at the bus stops focused on the 

level of service, activity management, travel time, etc. Applicability of a social force model 

for boarding and alighting behavior of the passengers (Fan, Y. et al., 2017), boarding and 

alighting count on transit line (De Oña, J. et al., 2014) are some of the studies that have been 

done related to boarding and alighting at the bus terminal; serviceability of public transit 

considering dwelling time and headway (Mahdavilayen, M. et al., 2020), optimizing bus 

frequency (Mo, S. et al. 2020), operational cost models (Mehran, B. et al., 2020), impact of 

the built environment surrounding the catchment area (Zhao, L. et al., 2020), integration of 

land use and transport (Nigro, A. et al., 2019), etc. are some research conducted that are 

relevant to accessibility of public transit. Only a few studies considered the travelers' 

experience while boarding and alighting at a bus stop.  

 

2.6. Boarding and Alighting Issues 

 

As explained by Hossain (2018) in his study regarding the problems of public transport 

system in Dhaka city, boarding and alighting from public buses can be a daunting task due to 

inadequate facilities at bus stoppages, the use of the same door for passenger entry and exit, 

the vertical height of the door step not being at the same level as the floor of the bus 
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(resulting in longer boarding and alighting times), narrow doors, and the availability of only 

one bus conductor to check and collect tickets. 

 

2.7. Studies in Developed Countries 

 

Some studies have been found to be part of this form of study in the developed world, but 

such a line of research is difficult to find in the context of developing countries. For example, 

in order for travelers to choose from public transit stations which were dramatically 

influenced by access points, alternate routes, walking time, travel time and number of 

stations, discrete option models were developed (Nassir, N. et al., 2015). The study by 

Advani and Tiwari (2016) examined the use of bicycles as feeder mode to and from bus 

stops, including the effectiveness of bicycles as a means of access. Walking and biking to 

transit stops could possibly increase mobility and address the issue of first/last mile 

connectivity. However, walking or using a bike to access a bus stop is only useful when the 

built environment assists these modes (Chandra, S. et al., 2013). More related studies were 

conducted using bicycles as a feeder mode for accessibility to the catchment area of public 

transport (Balya and Kumar, 2017) and the effect of passengers' socio-economic and 

demographic characteristics when using bicycles as a preferred mode of access (Plano, C. et 

al., 2019). Also, there are studies that have considered accessibility to bus stops which is 

influenced by trip generation, road density and population (Ahsan, 2014). The availability of 

bus-based transit services where access to a bus stop is assumed to be accomplished primarily 

by walking was interpreted by Foda and Osman (2010). 
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2.8. Service Quality of Buses 

 

In Dhaka, most studies regarding public transport are based on the service quality of buses. 

Quddus et al. (2019) conducted a study on determining the factors influencing the bus service 

quality. The findings revealed that variables like comfort level and driver skills were the most 

significant contributors to ‘‘bad" and ‘‘very poor" service quality perceptions. Punctuality, 

safety, entry and exit procedures, waiting times, and vehicle quality were also contributing 

factors. The current service and the users' opinion on the service level of public buses 

operating within the city were also stated by other relevant works in Dhaka city.  However, 

the study by Ahsan (2014) illustrates the methods for evaluating the accessibility of bus stops 

by considering determinants such as trip generation, population served and road density, 

which seeks to explain the influence it has on the accessibility conditions for bus stops in 

Dhaka. 

As a result, while several research on boarding and alighting experiences at bus stops have 

been conducted, little attempt has been made to extract travelers' experiences during their 

access into a public transportation catchment area, as shown by the above-mentioned sources. 

Furthermore, a bivariate ordered probit approach has never been carried out taking into 

account the socioeconomic conditions and trip characteristics of a person in a major city of 

developing country such as Dhaka. 
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CHAPTER 3  

METHODOLOGY 

 

 

3.1. Study Area 

 

Public transport system (PTS) plays an important role by providing shared/mass 

transportation services that are vital to general public. PTS has become extremely crucial for 

Dhaka, a developing urban city in South Asia to the growing urban population demand which 

is more challenging now than ever before. Having a population density of 122,700 per square 

mile in 2018, the capital of Bangladesh, Dhaka, is one of the most heavily inhabited and 

extremely congested cities in the world (Demographia, 2018). Thus, eventually, Dhaka's bus 

transport system has become unstable due to inadequate and inefficient service hence 

struggles to deal with her large population's heterogeneous mobility demand. It is, however, 

the primary mode of transport for the middle and lower income people of the city. If not the 

only one, Dhaka is one of the very few mega cities without a well-organized, well-planned 

bus system or any sort of rapid transit system. For such a big city with a massive need for 

commuting, rapid transit is a necessity for the transport infrastructure. The present allocation 

of public transit is just 31 percent of passenger journeys, while mass transit is expected to 

share 80 percent of overall journeys in order to have an efficient transport system (Katz and 

Rahman, 2010). 

 

Three types of bus stops are usually served on a daily basis in Dhaka, such as intercity, 

suburban and local. Any of these stops can be accessed by different modes; rickshaw, taxi, 

other paratransit, etc. (Abdullah and Sajol, 2018). Alam (2018) stated that 152 bus routes and 
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237 bus stops are located in the Dhaka Metropolitan Area in a study on the Sustainable Urban 

Transport Index (SUTI) for Dhaka. There are almost 400 km of pedestrian paths available. 

Through city bus, rickshaw, motorcycle, other paratransit etc. all the bus stops are linked to 

various destinations that are readily accessible. 

Since almost half of the population of Dhaka is rated as "poor" (Strategic Transport Plan 

Dhaka, 2005), the majority of the people are captive riders’ for buses and thus public 

transportation sustains mobility of those classes who can’t afford private vehicles. 

Consequently, in the formation of a viable bus transport system for Dhaka and in the 

implementation of relevant policies and regulations, evaluating the efficiency of bus 

transportation systems from the perspective of these travelers is critical.  

 

3.2. Method 

 

In this study, a complete trip made was considered into three stages: from origin to a bus stop 

for boarding, the bus journey itself and from alighting bus stop to the destination. 

 

 

Figure 1: Stages of a Journey 
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Bus stop features can be primarily linked to the assumption that all bus stops in Dhaka City 

exhibit homogeneous characteristics. One of the main focuses of this research is aimed 

at determining the relationship between a commuter's boarding and alighting experience 

at bus stops in Dhaka. 

A series of activities has been executed to complete the research and meet the stated 

objectives. Figure 1 shows the overall workflow of our methodology – 

 

 

Figure 2: Workflow of Methodology 

 

 

3.2.1. Variable Selection 

 

The selection of variables for the questionnaire was done in three steps. Firstly, factors 

relating to accessibility in the catchment area of public transport, passenger boarding and 

alighting experience, trip information, socio-economic and demographic factors have been 

identified from previous studies; (Kim and Chung, 2017; Abenoza, R.F. et al., 2017). 
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Secondly, a pilot study was also carried out to connect it with the variables used in the 

literature in the local context of the passengers when accessing bus stops. Finally, following 

the previous steps, a questionnaire was prepared based on the engineering judgments of the 

authors. 

 

 

Figure 3: Workflow of Variable Selection 

 

 

3.2.2. Questionnaire Preparation 

 

A questionnaire consisting of 19 questions was prepared. The questions were grouped into 

three categories: passenger’s personal information including age, gender, income, occupation, 

education level, accessibility to various modes of transport; trip characteristics such as the 

choice of mode for accessibility to boarding area and from alighting area to destination and 

associated cost, travel time and waiting time, frequency of the trip made, payer for the trip, 

presence of other bus stops in the immediate vicinity of boarding station as perceived by the 

commuter; trip component rating on a five-point Likert scale which ranged from 0 to 4 

(where 0 indicated "very poor" and 4 indicated "excellent"). Participants were asked to rate 
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their trip component ratings during boarding at bus stops. The distance travelled from the 

origin to the bus stop, availability of buses, pedestrian facility to walk up to the bus stop and 

availability of feeder service comprised the trip component factors, which accounts only for 

trip components of boarding. All of these ratings were judged based upon the individual 

perception of the interviewees. The participants also provided their ratings on the overall 

accessibility experience of both boarding and alighting which accounted for our outcome 

variables. 

 

3.2.3. Data Collection 

 

To collect the data of the commuters, a face-to-face survey among bus passengers was taken 

at all the major bus stops in Dhaka city. The survey was conducted in September, 2019. At 

each bus stop, at least 10-15 passengers were chosen for the survey. In addition to that, the 

survey was not only taken on weekdays (81.12%) but on weekends (18.88%) as well. During 

the weekdays, about 60% of the interviews were taken during peak hour (AM and PM peaks), 

about 30% of the interviews were taken during inter-peak hours and finally the rest 10% of 

the data was collected in off-peak periods (early morning and night). No specific groups were 

targeted while conducting the survey and a random sampling method was used to collect the 

data. Even though 3600 interviews were recorded, the final data contained 2532 observations 

owing to data cleaning. 

 

3.2.4. Modelling Method 

 

This study aims to examine those factors that affect boarding and alighting experiences of a 

passenger at bus stops in Dhaka city. For alighting to take place, boarding has to occur 
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beforehand, which indicates that boarding and alighting at bus stops are not entirely 

independent, i.e. they must be correlative to each other. As narrated earlier, the effect of 

boarding on alighting experience is statistically significant. The experience of a passenger 

while boarding tends to leave a footprint on the overall experience of the trip, consequently 

affecting the alighting experience as well.   

Thus, from an analytical perspective, two univariate probit models are not fitting to explain 

both boarding and alighting, because the standard single equation probit model does not quite 

take into consideration the correlation between dependent variables. The correlation between 

the deviations would be overlooked if two independent univariate probit models were 

established for each dependent variable, resulting in ineffectiveness in model estimation 

(Greene, 2007). 

To resolve this issue, the bivariate probit model is derived, which can account for the 

correlation between residual error terms and accommodate the boarding and alighting 

experience expressed by possibly correlated explanatory variables. The 

bivariate ordered probit model is a specialization of the univariate ordered probit model and 

is intended to model ordinal dependent variables that can be calculated simultaneously. 

(Greene, 2003). 

The univariate ordered probit model presumes that the alighting experience of the bus is 

independent of the boarding experience of the same journey. If the alighting experience is 

endogenous then the conditional independence is breached. Hence, a biased approximation 

would be provided by the aforementioned strategy. In order to fix the probable endogeneity 

of alighting experience, we used a simultaneous bivariate ordered probit model to attain our 

outcomes. Consider a system of Equation (1) and (2), which associates the latent boarding 
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experience (𝑦𝑖,𝑗=1
∗ ) and latent alighting experience (𝑦𝑖,𝑗=2

∗ ) to individual traits of the travelers 

(𝑋𝑖). 

𝑦𝑖,𝑗=1
∗ = 𝛽1𝑋𝑖1 + 𝛼𝑍𝑖 + 휀1𝑖, 𝑦𝑖,𝑗=1 = 𝑘 if 𝑎𝑘−1 < 𝑦𝑖,𝑗=1 < 𝑎𝑘 where 𝑘 = 0 to 𝐾1                 (1)                                                                                                   

𝑦𝑖,𝑗=2
∗ = 𝛽2𝑋𝑖2 + 𝛿𝑦𝑖,𝑗=1

∗ + 휀2𝑖,   𝑦𝑖,𝑗=2 = 𝑘 if 𝑏𝑘−1 < 𝑦𝑖,𝑗=2 < 𝑏𝑘 where 𝑘 = 0 to 𝐾2           (2)                                                                                                 

Cov (휀1𝑖, 휀2𝑖) = 𝜌 

Where 𝑍𝑖 represents vectors of instrumental variables which are correlated with 𝑦𝑖,𝑗=1
∗ , α 

represents the vector of its coefficient. 𝛽1, and 𝛽2 are vectors of slope of the parameter 

estimates for boarding and alighting experience, respectively. Xi1 𝑎𝑛𝑑 Xi2 are respectively the 

vectors of explanatory variables that have an impact on travelers’ experience during boarding 

and alighting; and δ refers to the coefficient of interest that is associated with the latent 

variable - boarding experience. 휀1𝑖 and 휀2𝑖 are the error terms for boarding and alighting 

experience. 𝜌 is referred to as the correlation between the two residual error terms. This 

method can be asserted as a simultaneous bivariate ordered probit model when 𝜌 is not zero. 

Conversely, if 𝜌 is found to be zero, the univariate probit model would be more fitting to the 

observed data (Sajaia, 2008). a and b are the threshold parameters that define (𝑦𝑖,𝑗=1
∗ ) and 

(𝑦𝑖,𝑗=2
∗ ) respectively in k-ordered scale. 

Here, the experience of the passengers with the accessibility encountered while boarding and 

alighting, 𝑦𝑖 for each of the trip makers, is regarded to be the realization of the perception of 

latent accessibility, 𝑦∗i.The ordered relationship between various categories (i.e. from very 

poor to excellent) can be expressed in the form:  
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𝑦𝑖𝑗 =

{
 
 

 
 0, (𝑖𝑓                      𝑦𝑖𝑗∗ ≤ µ0

)

1, (𝑖𝑓           µ0 < 𝑦𝑖𝑗∗ ≤ µ1
)

2, (𝑖𝑓           µ1 < 𝑦𝑖𝑗∗ ≤ µ2)

3, (𝑖𝑓           µ2 < 𝑦𝑖𝑗∗ ≤ µ3)
4, (𝑖𝑓                      µ3 > 𝑦𝑖𝑗∗ )

                                                                                                  (3) 

 

Here, µ𝑘 = {𝑎𝑘, 𝑏𝑘} are the cut off points where, k = {0, 1, 2, 3} and j = {1, 2}. The residuals 

휀𝑖1 and 휀𝑖2 are assumed to follow a normal distribution with mean vector 0 and correlation 

matrix with components being variances 1 and correlation coefficient as shown below: 

 

(휀𝑖1
휀𝑖2
) ∼  Normal [(0

0
) , (1 𝜌

𝜌 1
)]                                                                                                       (4)  

 

Where, 𝜌 = correlation coefficient of the error terms. 

The signs of the coefficients, 𝛽1 and 𝛽2 are used to explain the impact of explanatory 

variables. For example, if the coefficients show a positive sign, it is suggesting an 

improvement in the likelihood of having a better experience and if the sign is negative, it can 

be perceived as increasing probability of the commuter having a worse boarding and 

alighting experience. 

The exogeneity condition is asserted in terms of the error correlation coefficient ρ. When ρ = 

0, y𝑖,𝑗=1
∗  and y𝑖,𝑗=2

∗  are uncorrelated and y𝑖,𝑗=1
∗  is exogenous for the second equation. 

Conversely, ρ ≠ 0 infers that y𝑖,𝑗=1
∗  is correlated with y𝑖,𝑗=2

∗  and therefore endogenous. This 

has culminated in the formulation of the following system of theories, the review of which is 

one of the objectives of our study: 
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𝐻0: 𝜌 = 0
𝐻1: 𝜌 ≠ 0

 

 

Subsequently the null hypothesis 𝐻0 can also be termed as the exogeneity hypothesis. It is to 

note that, for the case 𝐻0 the log likelihood value equals the sum of the log likelihood 

functions of two univariate probit, as shown below:  

 

𝑙0(𝛽) = 𝑙1(𝛽1) + 𝑙2(𝛽2)                                                                                                                       (5) 

 

Here, 𝑙0(𝛽) is the log-likelihood value of the bivariate probit model and 𝑙1(𝛽1) and 𝑙2(𝛽2) are 

the log-likelihood values of the two univariate probit models (Fabbri, D. et al. 2004). If the 

value obtained of 𝜌 is significantly different from zero, the two random parameters of the 

model are correlated. In the contrary, if the value of the rho is not substantially different from 

zero, the bivariate probit is reduced to two independent probit models. 

 

3.2.5. Analysis 

The entire statistical analysis was carried out using STATA Version 13. The analysis was 

conducted with full-information maximum likelihood estimation (Sajaia, 2008). 
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CHAPTER 4  

RESULTS AND DISCUSSION 

 

 

4.1. Overview 

 

This study focuses on how passengers concurrently assess their experience while boarding 

and alighting at bus stops. Assumptions were made that all bus stops in the study area exhibit 

homogenous condition. A major significance of this analysis is the implementation of a 

bivariate approach which permits the measured parameters of the model to differ through the 

inferences and hence to provide less skewed empirical results that are more consistent and 

reliable. The bivariate model in this study establishes two equations to describe boarding and 

alighting experiences of passengers and proposed a model to demonstrate correlation in 

unobserved factors for the case of boarding and alighting.  This chapter explains the research 

findings that include the descriptive statistics and the significant factors that influence the 

boarding and alighting experience of the commuters.  

 

4.2. Descriptive Statistics 

 

This section unravel socio-demographic attributes of the respondents, their trip information, 

statistics associated with their accessing mode while boarding to public buses from origin and 

finally reaching their destination from alighting site. Their commuting facility rating statistics 

along with their overall boarding and alighting rating is also summarized in this section. 
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4.2.1. Socio-demographic Characteristics of Respondents 

 

The socio-economic attributes of the respondents in Table 1 includes the percentage values 

and frequency of the sample which makes it easier to compare the variables. 

 

Table 1 Travelers' Characteristics 

Variable Percentage Frequency 

Age 

 

  

<18 4.27% 108 

18-25 37.01% 937 

25-40 47.51% 1203 

>40 11.22% 284 

  

  

  

Gender 

 

  

Male 69.71% 1765 

Female 29.94% 758 

Others 0.36% 9 

  

  

  

Occupation 

 

  

Service holder 33.89% 858 

Student 31.64% 801 

Businessman 16.63% 421 

Others 17.85% 452 

  

  

  

Highest education 

 

  

Post graduate 25.59% 648 

Undergraduate 33.49% 848 

HSC/SSC/Technical education 25.51% 646 

Others 15.40% 390 

  

  

  

Income per month (in Taka) 

 

  

<10000 41.94% 1062 

10000-25000 27.61% 699 

25000-40000 24.01% 608 

40000 6.44% 163 
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Variable Percentage Frequency 

 

Vehicle Ownership/access 

 

  

Car/microbus 3.40% 86 

Motorcycle 8.73% 221 

CNG 0.20% 5 

Others (e.g., bicycle, rickshaw etc.) 87.68% 2220 

  
  

  

If one has access to vehicles then it is -  

  

 

  

He/she owns it 8.10% 205 

His/her family owns it 5.21% 132 

Given by office 0.43% 11 

Others 86.26% 2184 

 

 

Among the participants 84.52% are aged between 18 to 40 years, 69.55% have income less 

than 25,000 Taka per month, Only 25.59% have education level over undergraduate and Only 

3.40% have access to cars or microbuses.. All of these clearly suggest that the middle class 

people of Dhaka are the prevalent consumers of the public bus services. 

 

4.2.2. Trip Information 

 

Trip information which includes the purpose of the trips made, frequency of the particular 

trip made per week, trip occurring day within the week, cost bearer of the trips and presence 

of other bus stops nearby is summarized in Table 2. Of all the trips made, 73.78% trips are 

made either for work or education which concludes majority of the trips conducted by public 

buses are mandatory trips. About 68.44% of the trips recorded occurs at least once per week, 

which indicates that discretionary trips are not dominant.  



RESULTS AND DISCUSSION 

32 | P a g e  

 

Table 2 Trip Information 

Variable Percentage Frequency 

Purpose 
 

  

Work 61.49% 1557 

Education 12.28% 311 

Shopping 4.15% 105 

Recreation 4.98% 126 

Others 17.10% 433 

  
 

 

  

Trip Frequency 

 

  

5 times or more 39.69% 1005 

At least once 28.75% 728 

Less than that 15.84% 401 

Seldom 15.72% 398 

  

  

  

Trip time 

 

  

Weekday 81.12% 2054 

Weekend 18.88% 478 

  

  

  

Cost bearer 

 

  

Him/Herself 87.95% 2227 

Office 1.58% 40 

Others 10.47% 265 

  

 

  

Any bus stop nearby 

 

  

Yes 53.59% 1357 

No 46.41% 1175 

        

 

4.2.3. Accessibility from Origin to Bus Stop and from Bus Stop to 

 Destination 

 

To access to a bus stop for boarding from origin and to destination from alighting bus stop a 

commuter has to use a mode such as walking, using rickshaw, another bus or other permitted 

paratransit. The means and standard deviations of cost and travel times using such modes and 

waiting time for the modes are tabulated in Table 3. 
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Table 3 Accessibility from origin to bus stop and from bus stop to destination 

Accessibility to bus stop from origin 

Variable Mean Standard deviation 

Cost (BDT) 

 

  

Walking - - 

Rickshaw 21.025 8.390 

Bus 7.303 6.780 

Permitted Paratransit 3.201 3.160 

  

 
 

  

Travel time (minutes) 
 

  

Walking 4.853 4.031 

Rickshaw 5.664 5.002 

Bus 6.373 8.469 

Permitted Paratransit 6.763 7.788 

  

 

  

Waiting time (minutes) 
 

  

Walking - - 

Rickshaw 0.779 1.572 

Bus 4.935 1.459 

Permitted Paratransit 1.099 2.299 

  

  

  

Accessibility to destination from bus stop  

Variable Mean Standard deviation 

Cost (BDT) 

 

  

Walking - - 

Rickshaw 19.784 6.519 

Bus 6.137 6.200 

Permitted Paratransit 3.291 3.736 

  

 
 

  

Travel time (minutes) 
 

  

Walking 4.729 5.011 

Rickshaw 4.581 4.682 

Bus 6.000 7.718 

Permitted Paratransit 6.817 7.828 

  

  

  

Waiting time (minutes) 
 

  

Walking - - 

Rickshaw 0.743 1.472 

Bus 4.429 1.785 

Permitted Paratransit 0.915 1.899 
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4.2.4. Trip Component Rating 

 

Efforts were given to capture the commuting experience of the traveler while reaching a bus 

stop for boarding as represented in Table 4, where the commuter could rate his/her 

experience as very poor, poor, alright, good or excellent.  

Table 4 Commuting facility rating while boarding 

Variable Percentage Frequency 

Experience of distance traveled from origin to bus stop 

 

Very poor 1.70% 43 

Poor 15.76% 399 

Alright 46.41% 1175 

Good 27.61% 699 

Excellent 8.53% 216 

  

 
 

  

Experience of availability of buses at the bus stop 

 

Very poor 3.12% 79 

Poor 20.18% 511 

Alright 48.18% 1220 

Good 22.55% 571 

Excellent 5.96% 151 

  

 
 

  

Experience of pedestrian facility to walk up to bus stop 

 

Very poor 6.36% 161 

Poor 30.61% 775 

Alright 45.85% 1161 

Good 14.06% 356 

Excellent 3.12% 79 

  

  

  

Experience of feeder service 

 

Very poor 15.64% 396 

Poor 27.88% 706 

Alright 39.85% 1009 

Good 10.94% 277 

Excellent 5.69% 144 
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User’s perception towards overall boarding and alighting experience was also recorded. Table 

5 cross-matches the experience of users while boarding vs while alighting. The null 

hypothesis is the absence of any relationship between boarding and alighting experience. For 

the Pearson Chi-square test, here the p-value is less than significance level (0.05). This is an 

indication of the presence of sufficient evidence to reject the null hypothesis and conclude 

that there is a relationship between the boarding and alighting experience. 

 

Table 5 Cross Tabulation of Boarding and Alighting Ratings 

Boarding 

Alighting 

Total Very 

Poor 
Poor Alright Good Excellent 

Very 

Poor 
65 31 7 3 0 106 

Poor 59 555 266 2 1 883 

Alright 40 218 983 68 0 1309 

Good 0 9 78 111 3 201 

Excellent 0 0 4 8 21 33 

Total 164 813 1338 192 25 2532 

Pearson chi2(16) = 3239.6 Pr = 0.000 

 

As demonstrated in Table 5, only 33 passengers (1.3%) have rated their boarding experience 

as “excellent”, while 25 passengers (0.99%) have rated the same for alighting. 201 

participants (7.94%) and 192 participants (7.58%) have rated their boarding and alighting 

experience respectively as “good”. While most respondents categorized their experience as 

“Alright” (51.70% for boarding and 52.84% for alighting), a significant portion have rated 

them as “Bad” or “Very Bad” (39.06% for boarding and 38.59% for alighting).  
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Figure 4: Overview of Overall Boarding and Alighting Ratings 

 

From this, a conclusion can be drawn that the accessibility to bus stops has a huge gap to 

overcome to meet the expectations of the users. 
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4.3. Result Interpretation 

 

The final simultaneous bivariate ordered probit model includes a total of 16 parameters for 

boarding, 7 parameters for alighting and 6 parameters for both boarding and alighting; each 

statistically significant at 95% confidence level. The explanatory variables found to have 

statistically significant impact on both boarding and alighting experience of the passengers 

were travel day, occupation, highest education level, purpose of the trip, cost bearer of the 

trip and accessibility modes. Table 6 represents the results of the bivariate analysis 

comprising of all statistically significant variables at 1%, 5%, and 10% significance level.   

 

4.3.1. Traveler’s Characteristics 

 

External factors that are not in control of the authorities in public transport companies are 

normally age, occupation, income level, etc. These factors have a significant impact on the 

boarding and alighting experience thus affecting ridership.  

 

4.3.1.1. Age 

 

For the case of age, people aged less than 40 years (i.e. less than 18, 18 to 25 and 25 to 40 

years) were likely to have worse experience while boarding at bus stops. This might be 

because of the social view towards elderly people as they are generally given more priority 

and receive better facility than their younger counterpart while boarding. 
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Table 6 Estimation of simultaneous bivariate ordered probit model 

Description of 

variables 

Boarding Experience Alighting Experience 

Coeff. SE z-value p-value Coeff. SE z-value p-value 

Traveler's Characteristics 

Age (Base: >40 years) 

<18 -0.30782 0.152066 -2.02 0.043** - 

18 to 25 -0.22862 0.097234 -2.35 0.019** - 

25 to 40 -0.17214 0.083185 -2.07 0.039** - 

Occupation (Base: Others) 

Service holder -0.16469 0.09149 -1.8 0.072* -0.20652 0.091494 -2.26 0.024** 

Student -0.25822 0.100534 -2.57 0.01*** - 

Income/month (Base:10,000 to 25,000 BDT) 

25,000-40,000 -0.22637 0.069579 -3.25 0.001*** - 

>40,000 -0.23886 0.113288 -2.11 0.035** - 

Highest education level (Base: HSC/SSC/ Technical Education) 

Postgraduate -0.15243 0.07792 -1.96 0.05** 0.159041 0.076715 2.07 0.038** 

Undergraduate - 0.154886 0.065116 2.38 0.017** 

Others -0.19344 0.080426 -2.41 0.016** - 

Vehicle Ownership/ Access (Base: Car/Microbus) 

Motorcycle -0.40361 0.160348 -2.52 0.012** - 

If you have access to vehicle then it is (Base: Others) 

You own it 0.403975 0.162515 2.49 0.013** - 

Given  by office -0.86416 0.388834 -2.22 0.026** - 
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Description of 

variables 

Boarding Experience Alighting Experience 

Coeff. SE z-value p-value Coeff. SE z-value p-value 

Trip Information 

Travel day (Base: Weekday) 

Weekend -0.19428 0.063349 -3.07 0.002*** 0.202213 0.061869 3.27 0.001*** 

Trip Frequency (Base: 5 times or more)  

At least once -0.16041 0.060479 -2.65 0.008*** - 

Seldom -0.18212 0.08186 -2.22 0.026** - 

Purpose (Base: Work) 

Education 0.280806 0.090927 3.09 0.002*** - 

Recreation   

  

  -0.34807 0.11375 -3.06 0.002*** 

Others 0.211019 0.072798 2.9 0.004*** -0.20012 0.071342 -2.81 0.005*** 

Any other bus stop nearby (Base: No) 

Yes -0.11188 0.048933 -2.29 0.022** - 

Cost bearer of the trip (Base: Myself) 

Office -0.39955 0.189114 -2.11 0.035** - 

Others 0.145443 0.081495 1.78 0.074* -0.20454 0.080084 -2.55 0.011** 

Boarding Experience - 2.017869 0.235553 8.57 0.000*** 

Accessibility to bus stop from origin 

Walking 

Travel Time -0.01515 0.006379 -2.38 0.018** N/A 

Waiting Time 0.030264 0.01466 2.06 0.039** N/A 
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Description of 

variables 

Boarding Experience Alighting Experience 

Coeff. SE z-value p-value Coeff. SE z-value p-value 

Accessibility to destination from bus stop 

Rickshaw 

Cost N/A 0.014873 0.008928 1.67 0.096* 

Bus 

Travel Time N/A -0.04589 0.016381 -2.8 0.005*** 

Community facility rating while boarding 

Experience of distance traveled from origin to bus stop (Base: Excellent) 

Very Poor -0.7138 0.187921 -3.80 0.000*** N/A 

Poor -0.40079 0.106198 -3.77 0.000*** N/A 

Experience of availability of buses at bus stop (Base: Excellent) 

Very Poor -0.66237 0.155556 -4.26 0.000*** N/A 

Poor -0.72711 0.114303 -6.36 0.000*** N/A 

Experience of pedestrian facility to walk up to bus stop (Base: Excellent) 

Very Poor -1.52410 0.169309 -9.00 0.000*** N/A 

Poor -1.23680 0.141594 -8.73 0.000*** N/A 

Alright -0.72028 0.130846 -5.50 0.000*** N/A 

Good -0.36453 0.128883 -2.83 0.005*** N/A 

Experience of feeder service (Base: Excellent) 

Very Poor -1.52656 0.123131 12.40 0.000*** N/A 

Poor -1.37537 0.111209 12.37 0.000*** N/A 

Alright -0.90954 0.103681 -8.77 0.000*** N/A 

Good -0.47368 0.110156 -4.30 0.000*** N/A 
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Description of 

variables 

Boarding Experience Alighting Experience 

Coeff. SE z-value p-value Coeff. SE z-value p-value 

Threshold values 

cut 11 and 21 -5.42513 0.295506 

 

  3.811456 0.986268 

 

  

cut 12 and 22 -3.42149 0.285177 

 

  5.350535 1.001468 

 

  

cut 13 and 23  -1.31775 0.279106 

 

  7.472728 1.030719 

 

  

cut 14 and 24 -0.16964 0.279699     8.930316 1.05584     

Sample size, n 2532 

Log-likelihood 

(univariate) 

-2151.6333 -2773.7052 

Log-likelihood 

(bivariate) 

-4181.4243 

Wald-chi2 1036.39, Prob > chi2 = 0.000*** 

Correlation 

Error ρ  SE z-value p-value 

Boarding and 

Alighting Experience 

-0.63893 0.042611 -10.5000 0.000*** 

LR test of independent 

eqns. 

chi2 (1) = 31.39 Prob > chi2 = 0.000*** 

 

Note: *** Significance at the 1% level; ** Significance at the 5% level; * Significance at the 

10% level. 
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4.3.1.2. Occupation 

 

It can be ascertained from the analysis that when compared to people whose occupation is 

categorized as others (whose occupation is anything except service holder, businessman, 

student, i.e. homemaker, people out of work, etc.), service holders tend to experience worse 

while boarding and alighting while students have likelihood to experience worse while only 

boarding. This may be due to the fact that service holders and students are more aware about 

the quality of service of public buses. 

 

4.3.1.3. Income Level 

 

People who have income over 25,000 BDT (i.e. 25,000-40,000 BDT and over 40,000 BDT) 

had likelihood to experience worse during boarding compared to those having salary between 

10,000 and 25,000 BDT. By crosschecking we find that 33.33% people having income 

between 10,000 and 25,000 BDT had rated their boarding experience as “poor” or “very 

poor”. The percentage of dissatisfaction rises with income (43.42% for people who have 

income between 25,000-40,000 BDT, further rising to 50.31% for people with income over 

40,000 BDT). Generally, individuals with better income want to be adequately served and 

tend to expect a higher level of service (1 BDT ≈ 0.012 US$, as exchange rate of February, 

2021). 

 

4.3.1.4. Education Qualification 

 

Considering the educational qualification, travelers who have postgraduate degree and others 

(either below Secondary School Certificate level or illiterate) have propensity to experience 

worse compared to those who completed the SSC (Secondary School Certificate)/ HSC 
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(Higher Secondary School Certificate)/ Technical Education for boarding. While alighting 

however, travelers who have undergraduate and postgraduate degree tend to have better 

experience compared to SSC/HSC/Technical Education. 

 

4.3.1.5. Vehicle Ownership and Access 

 

Travelers who have access to vehicle provided by office are likely to have worse experience 

and travelers who have their own vehicle has a better experience during boarding compared 

to others, which include having access to vehicles through paratransit or ride sourcing. This 

might be because people who own vehicles are normally self-driven and various concerns 

(like lack of parking spots, auto theft, and minor damage to vehicle body) arise that are 

regular occurrences in Dhaka. Therefore, when they do take the bus, they are relieved from 

the aforementioned stresses.  

On the other hand, the other group of people who has access to transport provided by office 

are accustomed to a certain level of comfort while travelling in official vehicles, so, whenever 

they have to board a public bus it normally results in them having a worse experience. 

Another finding of the analysis is that people who have access to motorcycles appear to have 

a worse experience while boarding compared to people having access to cars or microbuses.   

 

4.3.2. Trip Information 

 

It includes various information related to the trip, such as, the day on which the trips was 

taken (weekday or weekend), how often the trip is taken, purpose of the trip, etc. The impact 

of these variables on boarding and alighting experience is discussed below.  
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4.3.2.1. Travel Day 

 

It is interesting to note that passengers travelling on weekends are likely to have worse 

experience while boarding, while having the opposite experience during alighting. This might 

be owing to the decreased number of buses plying on the roads on weekends causing greater 

headways. People have to wait longer times at the bus stops resulting in the negative 

perception towards boarding experience. On the other hand, as there are fewer passengers in 

the bus, it becomes easier to reach to the exit point while alighting. Therefore, the experience 

tends to be better compared to weekdays when there are plenty of people obstructing the way 

to the exit point within the bus, and the crowd waiting just at the gate waiting for boarding. 

 

4.3.2.2. Trip Purpose 

 

People who travel for educational and other purposes (visiting hospitals/appointments, 

running miscellaneous errands, etc.) tend to have better boarding experience compared to 

those having work purpose. This might be because the trips taken by people travelling for 

education and other purpose are scattered throughout the day (inter and off-peak periods), 

whereas, people going to work has to face more congestion and crowding at stops as most of 

them travel during similar peak periods (i.e. AM peak).  Also, people who travel for 

recreational purpose have worse experience in alighting area. When people travel for 

recreational purpose, more often than not they travel with their family which in and of itself 

is a hassle considering the rush and crowd density. Adding to that the continuous insistent 

shouting from different paratransit drivers to rent out their vehicles further worsens the 

alighting experience. 
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4.3.2.3. Trip Frequency 

 

Moreover, people who travel at least once or less than that have likelihood to have worse 

experience during boarding relative to those who travel more than 5 times a week. However, 

no statistically significant effect was found in the alighting area. People who make the same 

trips frequently tend to be more accustomed with the bus stops compared to the ones 

travelling less frequently. Hence, prompting them to have a better boarding experience. 

 

4.3.2.4. Nearby Bus Stop  

 

In addition, if there are any nearby bus stops in the immediate vicinity of the specific bus 

stop, travelers tend to have a worse experience while boarding. This might be because people 

tend to gather at the entry and exit point of the bus even before they reach their desired bus 

stop, therefore, boarding passengers need to push through the crowd to enter the bus. 

 

4.3.2.5. Boarding Experience 

 

The alighting experience equation estimates suggest that the boarding experience coefficient 

came out to be positive and statistically significant at the 0.1% level. Our results demonstrate 

that boarding experience has an important and relevant impact on alighting experience. We 

could have underestimated the positive impact of boarding experience on alighting 

experience if we approached with the estimates of the univariate ordered probit model for 

comparison. 
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4.3.3. Accessibility to bus stop from origin 

 

In case of attributes (i.e., cost, travel time and waiting time) related to different modes used to 

access bus stops from origin and to approach the destination from alighting bus stop. The 

results showed that if walking travel time increases, the experience of the travelers skew to 

the worse case during boarding. People do not usually prefer walking for longer periods to 

get to the bus stop. Paratransit system in Bangladesh can be classified into two types; 

motorized (human hauler, tempo) and non-motorized (e.g., bicycle) as stated by Rahman 

(2016). Interestingly, with the increase of waiting time for paratransit, the likelihood of 

boarding experience getting better increases. According to local context, if waiting time for 

paratransit increases, the chances of getting a better seat increases resulting in a better 

accessing experience to boarding bus stop. 

Another surprising finding is that as cost of using rickshaw as a mode to access destination 

from alighting bus stop increases, the experience tends to get better. It could be due to the 

local uneven fare distribution of rickshaws (comparatively high fare proportion for short 

distances). On the other hand, as bus travel time (as feeder service) increases while 

approaching destination from alighting bus station, naturally the experience gets worse. 

 

4.3.4. Community facility rating while boarding 

 

In case of boarding, the trip component ratings are directly associated with the boarding 

experience. A lower trip component rating normally suggests a worse boarding experience. 

For example, as the trip component rating of feeder service availability decreases, the overall 

boarding experiences also gets worse. This claim can be supported by the increasing 
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negativity of the coefficients in Table 3. Such a case is true for other trip component ratings 

as well. 

 

4.4. Goodness of Fit of Model 

 

According to Equation (5), the combined log-likelihood of two univariate probit models is -

4925.34, whereas, the simultaneous bivariate probit model results in a major improvement in 

log-likelihood (i.e., -4181.4243), which implies the statistical superiority of the bivariate 

model over the two separate univariate models. This indicates that it is necessary to 

encapsulate this correlation in model developing instead of heterogeneity in parameter effects 

only. The correlation parameter ρ = -0.63893 was found to be significant, A statistically 

significant and negative correlation between the error terms of boarding and alighting 

experience signifies that a number of shared unobserved aspects were captured by the error 

terms of the two latent variables. Based on the p-value (Prob > chi2 = 0.0000) of the 

likelihood ratio test, the fitted model was found to be suitable compared to the null model 

(model with constant term only). The p-value of the Wald chi2 test (Prob > chi2 = 0.000) 

indicates the significance of the bivariate probit model run as contrasted to univariate probit 

model for each independent variable. 
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CHAPTER 5  

CONCLUSION AND POLICY IMPLICATION 

 

 

5.1. Introduction 

 

In recent years, for the sake of increasing the efficiency of bus services, a growing emphasis 

has been put on a greater understanding of the determinants that influence passenger 

experience and perception in both developed and developing countries. Accessibility for 

transport (communications) is deemed to be a significant determinant for the sustainable 

development of densely populated cities.  It plays a key role in efficient land use and urban 

growth; because mass transportations like bus provide people with provision to financial and 

social benefits. The growth of Dhaka's bus transportation has been lagging behind due to lack 

of capital investment and poor policy development over the last few decades. Studies that 

incorporate socio-economic conditions of Dhaka inhabitants thus play a pivotal role in 

ensuring a more viable transport system. Because when a transportation infrastructure is well 

developed and operated, the productivity and standard of living of a city can be enhanced, 

and such urban growth simultaneously boosts the potential for more transport. Therefore, the 

first step toward achieving the previously mentioned goal of a sustainable mass transit system 

is to measure ridership and assess the determinants of public transportation accessibility. In 

this study, a random sample of 2532 people were surveyed to record their boarding and 

alighting experiences at bus stops, as well as to determine the socioeconomic factors and trip 

characteristics that influence the type of experience an individual has while boarding and 

alighting at a bus stop. 
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Overall, only 9.24% respondents of our survey had a positive perception (“excellent” or 

“good”) towards their boarding experience, while 8.57% respondents had similar perception 

in case of alighting. Our study found that travel day, age, occupation, income, highest 

education level, vehicle access/ownership, trip frequency, trip purpose, cost bearer, presence 

of other bus stops nearby, attributes of feeder service, accessibility to and from bus stops, 

pedestrian facility, availability of feeder service, headway and distance from origin to bus 

stop had a significant impact either on boarding or alighting or in both the experiences. 

 

5.2. Policy Implication 

 

While very few researches have been published on boarding and alighting experiences to the 

best of our knowledge, an analysis carried out by Quddus et.al. (2019) studied factors 

influencing the bus passengers’ satisfaction in Dhaka appears to agree with the outcomes of 

this paper. Variables such as trip purpose, accessibility to the public transport catchment area 

and waiting time of the passengers were found to be significantly impacting the overall 

customer satisfaction. Moreover, another finding of the study is consistent with previous 

work done by Cirillo et.al. (2011) which revealed that increasing walking travel time (longer 

the distance, higher the travel time) from the origin to the bus stop adversely affects the 

boarding experience. Aceves-González et.al. (2016), on the other hand, reported that elderly 

people were more vulnerable to poor passenger experience, which contradicted the findings 

of our research. Cultural views towards elderly people in local context of Bangladesh might 

be one reason for the contradiction. Another research, similar to ours, suggested that 

multimodal integration of paratransit and bus services will help to improve accessibility 

within bus stop catchment area (Tangphaisankun et al., 2009). In addition, upgrading 
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pedestrian infrastructure (sidewalks, crosswalks, road surface quality, and street lighting) 

leading to the bus stop catchment area should be prioritized (Roy and Basu, 2020). 

The only structured mass transit system currently accessible in Dhaka City is the Bus Service, 

which is why it is of utmost importance to efficiently enhance the overall traveler experience 

for this mode of transport. The outcome of our study could give an insight to service 

providers to recognize the detrimental factors contributing to worsen experience of the 

commuters using public bus services and thereby enabling the bus operators to adjust or 

improve their services accordingly. 

 

5.3. Scope of Study 

 

Qualitative analysis of our data suggests that a large proportion of the study constitutes of 

"captive" riders who either may not have an alternative mode or own a private vehicle. The 

findings of this research imply that the respondents are coherent in their perceptions, which 

may very well be the case for non-users. This is a quite lengthy procedure to transform the 

attributes of bus transport to increase sustainability. 

Even though fairly large number of variables was considered in this study, some potentially 

vital data such as dwell time of bus, categories of bus, feeder service quality etc. has been 

neglected due to the lack of available data. In terms of the experience of passengers, a GIS-

based optimized location model of bus stops may also be created. In addition, the machine 

learning algorithm could be used to cluster individuals with common backgrounds given their 

travel time and relevant factors (e.g. mode choice) that could have an effect on improved 

route planning and public transit scheduling. However, the product of this study can be 

utilized in some possible aspects like developing better service standards to enhance 
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passengers’ boarding and alighting experience and improve their overall satisfaction of bus 

ridership. 
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