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Abstract

In Dhaka city, both housing and transport sectors have been facing serious challenges to
meet the demand of excessive population. In such asituation, it has become necessary to
take required steps for improving the condition. No study has been conducted yet to
make an enhanced harmonization among these two vital sectors. However, such studies
are aso important for devising any types of regulating mechanism and policy
formulation. With this view in mind, this study focuses on the importance of transport
sector in residential location choice. This study identifies the influential factors of
residential location choice, finds out the importance of bus service including its different
aspects in choosing residential location and al so identifies the problems faced by the bus
users for giving or not giving importance to the bus service in choosing residentia

|ocation.

The study has been conduced on bus users and identifies various factors associated with
residential location choice. Among these factors, house rent is the most significant
factor which is followed by housing characteristics, bus service and so on. A model aso
has been developed to indicate housing location choice patterns categorizing the Dhaka
City into low, medium and high rent areas. The model shows that the people of low and
medium rent give highest priority to house rent and bus service with compared to the

people of high rent area.

The study also finds out the importance level of various transports related aspects. The
analysis indicates that people who give significant importance to bus service give more
importance to frequency of service whereas people, who do not give significant
importance to bus service, give highest importance to transport fare in choosing
residential location. The study also shows that the magnitude of the problems faced by
the bus users for giving or not giving importance to bus service in residential location
choice is almost different for both of the groups. Besides these, the people who chose
residential location considering bus service also enjoy some benefits in terms of saving

their time as well as cost that make their life easy, comfortable and safe.

Finally it can be said that in case of Dhaka city bus service has significant influence in
choosing residential location. The result of the study may be helpful to initiate new

policies towards a better coordination among housing and transport sectors of the city.



CHAPTER 1
INTRODUCTION

1.1 Background of the study

Residence is a fundamental human prerequisite. Moreover, residence is the focal
point from where all activities (including doing a job, attending school and
shopping) starts and ends as well (Nazid et al., 2003). The interaction between
residence and transport is likely to influence on whether people can reach their
workplaces with ease or with difficulties, which can in turn influence on how he
carries out his duties at the workplace. Therefore, where people live and the access
to transport are likely to be important for the working people and an appropriate co-
ordination between these two aspects is required to achieve a balance between

housing and jobs (Tasmin et. al., 2009).

On the other hand, the choice of residentia location is a function of wide rage of
housing and location aspects that is varied with a multiplicity of household
characteristics (Kim et. al., 2003). While purchasing or renting a house, various
factors were found to have influence on the choice of residentia location, such as
transport, housing characteristics, ownership pattern, land value, environmental
characteristics, plan of neighborhood, condition of municipal service, road width,
proximity of relatives or colleagues and social aspects (such as gender, age,
household income, marital status, family size, car ownership, etc) (Binaet. al., 1993;
Stanbridge et. al., 2004; Blijie, 2005; Kim et. al., 2005; Nahrin, 2009 ; Tasmin et.
al., 2009). Most of the studies were carried out in developed countries and stated
that in case of choosing residential location people confer more weight to the
housing characteristics than transport factor (Bina et. al., 1993; Borgers and
Timmermans, 1993; Nazid et al., 2003, Blijie, 2005). Recently a study was
conducted in Dhaka on the criteria of rental houses choice. The study considered
several factors such as distance to workplace, school, market and bus stop; planning

of neighborhood, municipal services, road width, social status, proximity of



colleagues/relatives, open area, etc (Nahrin, 2009). However, this study was limited
to middle income tenant group (Taka 10,000 — Taka 50,000 per month) and had a
sample size of ninety. Nevertheless, the study found that the tenants give importance
to spatial attributes such as average distance to work place, school, market and bus
stop to avoid transport related problems. So far, no study was conducted focusing on
the influence of transport on the choice of residential location, especialy in the
context of a developing country. The main aim of this study is to make an extensive
study on bus users for assessing the extent to which transport factor influences on
residential location choice for Dhaka

The urban hierarchy of Bangladesh is strongly dominated by Dhaka. During the past
decades, due to high growth of population, especialy for rapid influx of migrant
people (growth rate is nearly 10% per annum) (Begum, 2007), major changes were
occurred in housing markets of Dhaka both in quantitative and qualitative terms.
Demand is increasing at a high rate but housing supply faces difficulties to match
with high demand. This results a large gap between existing housing and required
housing. Dhaka, a city of 12.6 million people, has an annual requirement of 80,000

new dwellings (Kamruzzaman, 2009).

One study projected the housing requirements from 2008 to 2025 in three phases for
different income groups. The study showed that highest numbers of housing would
be required for the years 2008 to 2013.

Table 1.1: Phase-Wise Need for Housing (2008 - 2025)

Phase | TimeFrame No. of unitsto be delivered (in million) Total
LIG MIG HIG
[ 2008-2013 0.82 11 0.08 2
1 2013-2018 0.57 0.8 0.08 145
" 2018-2025 0.42 0.5 0.08 1
Total 181 24 0.24 4.45

Source: Islam €t. al., 2009




i 0
At Dhaka City, almost 54% 100% |
. . 0 1
of the total housing is o  80% 1 — 110
P oo n'ml
, g 6
rented  (Milan,  2006) S 50% | I I I
.y . 0 —1 —1 —1 —
whereas other cities like e 20% | — =
0] 1
- O% T T T T T T
Jakarta, Singapore, Kuaa o e oS P OO S
L FF LSS STE O &
umpur, etc. more than T & )
. . &
0,
80% people live in own Gities
houses (Cruza 2008)- The ‘:lOwnerOccupencyrate @ Rental Rate @ Others ‘

figure 1.1 presented the Figure 1.1: Tenure Typesin Different Cities of the World
variation of tenure types in  Source: http://www.umac.mo/fbalirer/papers/past/vol 11n1_pdf/Article%6207.pdf
different cities of different

countries. From the figure it was found that only in Dhaka, Hong Kong and Seoul,

the share of private rental is enormous. Additionally, in Dhaka 32% of the
households live below poverty line considering upper poverty line with per capita
income Tk. 862.40 (BBS HIFS, 2005 sited in ADB, 2006) and they can neither
afford housing near their work place nor they own a private vehicle. In Dhaka, only

9% of the people travel by car (Shovan, 2008). Therefore, the residents of Dhaka
city have to depend on public transport modes. Bus is the only mass transit for
Dhaka that has higher capacity level compared to other modes of transportation
(Habib and Alam, 2003). According to Strategic Transport Plan (2005), bus
comprises a small proportion of vehicle numbers (11.5 %) but carry about 77% of
people. The modal share of bus in urban areas of Dhaka is 34% in terms of person-
trips (Habib and Alam, 2003). So, in Dhaka, people aso have to struggle for getting

access to bus service.

In Dhaka city, three types of buses such as Double Decker bus, Single Decker
Standard Bus and Mini Bus are operated by both public and private sectors in 52
routes (Habib and Alam, 2003) and provide three types of service facilities such as
local, sitting and AC service (Ahmed, 2004). Moreover, Government is going to
take some steps such as introduction of BRT system and articulated buses to
improve the transportation system of Dhaka. This shows that government is giving
high importance to the improvement of bus service in Dhaka. In such a situation, it

is aso important to know how much importance is given to the bus service by the



people or bus users. In particular, the study would attempt to identify the factors
that are considered by the bus users in choosing residential location and would
further attempt to address the relative importance of bus service. This study islikely
to assist both the transport policy makers and housing policy makers to make a co-
ordination between these two important aspects in order to improve people’s

accessibility.

1.2 Objectives of the Study

The study intends to fulfill the following objectives:
To identify the factors considered by the bus users while choosing residential
location.
To find out the importance of bus service including its different aspects among
all those factorsin choosing residential location.
To identify the problems faced by the bus users for giving or not giving

importance to the bus service in choosing residential location.

1.3 Rationale of the Study

At present, Dhaka is suffering from both shortage of housing and transport. These
problems will be increased drastically in future unless proper plan is prepared. It is
becoming crucial for public organizations and private developers as well as planners
and policymakers to be aware of these issues. This study is likely to highlight the
importance of bus service in choosing residential location. The government is also
going to take some steps to improve the public transportation system and to make
people interested to use public bus. This study may act as a guideline for the
transport policy makers. For example, they may consider where low and middle
income people live and try to improve access to bus service for them through
introduction of new routes or rearrangement of existing routes. This study may assist
the housing policymakers by guiding them to locate new housing developments,
especialy for the low and middle income people, in places with better bus access.
These actions will help to reduce mismatches between housing, jobs and other

activities,



1.4 Scope and Limitation of the Study

Residentia location choice is a matter of great concern for the housing policy
makers. This scope of the study is confined to the analyses of the factors affecting
the residential location choice with Priority Index and Multinomial Logistic
Regression. The study determines the relative weight of different variables for
example housing characteristics, house rent, public bus, security and so on in
choosing residential location highlighting the importance of public bus service for
the bus users. This study also investigates the importance of various transport
aspects such as travel time, waiting time, frequency of service, etc. using Anaytic
Hierarchical Process (AHP) and also finds out the problems faced by bus users for

giving or not giving importance to the bus service in choosing residential location.

This study was carried out with primary type of data comprising only the bus users.
Considering the limitation of time and resources, it was not possible to address all of
the criteria affecting residential location choice in Dhaka. Only some spatial, social,
physical and environmental factors were considered in the study. This kind of study
needs an extensive data on demographic, neighborhood facilities, physical facilities,
economic activities, mobility pattern, etc. As aresult, a good number of manpower
needs to be engaged for achieving the optimum outcome which was not possible due
to resource constraints. So the survey had to be kept limited in some selected bus
stop locations of Dhaka City such as Shahbagh, Motijheel, Azimpur, Mohakhali,

Karwan Bazaar, etc. The samples were collected randomly from the bus users.

Again no study was conducted on the residentia location choice of the bus users in
Dhaka City. None of such examples were available in comparable contexts as well.
Hence, based on the collected data, the conceptual and methodological framework
for this study was devel oped.

1.5 Organization of the Thesis

The thesis was organized in eight chapters. The first three chapters constituted the
background, literature review and theoretical framework and research design of the
study. This gave a clear idea about the objectives of the study, kinds of data and



methodological framework with a logical discussion behind the selection of

variables and analytical tool.

Chapter four described the general information about the respondents comprising
socio-economic information of the respondents, information related to residential
location, information regarding housing, travel behavior, etc. Chapter five described
the influential factors of residential location choice and also forecasts model with
mathematical and logical interpretation of the model. Chapter six presented the
relative weightage of various transport related aspects. Some of the problems faced
by the respondents for giving or not giving importance to bus service on residential

location choice, were described in chapter seven.

Finaly, chapter eight pointed out the concluding remarks with some

recommendations and guidelines for further studiesin the field.



CHAPTER 2

LITERATURE REVIEW AND THEORETICAL
FRAMEWORK

2.1 Introduction

In conducting a research work, importance of literature review is beyond question. It
assists to get comprehensive knowledge about the study and also helps to develop the
theoretical framework to carry out the research. The chapter attempted to clarify the

terminologies regarding residential location choice and transport aspects.

2.2 Literature Review

Relevant studies and literature were reviewed to fill up the gaps of knowledge and to
get idea about the aspects of residence, aspects of bus service, and the benefits of

giving importance to transport service in case of choosing residential location, etc.

The set of attributes are very important for any research. The variables of location
choice for housing vary from country-to-country and society-to-society. This is
mainly responsive to the socio-economic condition of any country. There are several

determinants for choosing residential location.

Nazid, et al. (2003) conducted a study on Indonesia to find out the factors related to
residential location choice. The study discovered that housing characteristics;
accessibility to the work place, school, market, main road, hospital; flood condition,

air condition and land price, etc influence residential location choice.

Morrow and Daley (2005) considered the following attributes for house location
selection:
= Environment: Traffic, parking, noise, smoke, dust, odors, etc.
» Health and safety: Crime rates, lighting on streets and walks, police
protection, building security, etc.
= Services. Maintenance and repair, garbage collection, care of public areas,

etc.



» Recreation: Play areas for children, space for social gatherings, proximity to
neighbors for noise, etc.

» Design characteristics: Outside appearance, privacy, storage, laundry
facilities, room arrangement, size of rooms, sound insulation, lighting, work
aress, etc.

= Utilities: Telephone and television installation available, convenient light

switches, ventilation, adequate number of electrical outlets, etc.

Some other factors were aso found to have influence on residential location choice.
These factors could be expressed as sex, age, marital status, number of family
members etc. Multi-person families, married couples and those with children choose
large houses with better recreational facilities in suburban locations. Single person
household tend to live in a centra location with a shorter commuting distance.
Additionally it was found that women wanted to live in a larger and newer houses
compared to men and also they gave more importance on commuting time. Families
without children gave more importance on commuting time and freeway access
(Bina, M. et. al. 1993).

Stanbridge, Lyons, & Farthing (2004) and Blijie (2005) stated that car ownership
has a great influence on residential location choice. People who did not have car,
gave importance on availability of transport modes and time related with each

option.

Molin and Timmermans carried out a study on a Canadian city (Benelux) where
transport cost is comparatively low. Result showed that transport factor is less
important than the housing characteristics and variables related to neighborhood.
This study suggested that as long as people are able to afford transport easily,
influence of transport factor will be limited (Molin et al. 2003) but might be
different for the households who rely on public transport.

Some other studies also showed that transport is not an influential factor in case of
choosing residential location. People give more importance to the housing

characteristics, variables related to environment and variables related to relative



location (Borgers, et. al. 1993; Blijie, B. 2005). If people get a desired house, they
agree to make along distance travel. ((Blijie, B. 2005).

But one study that was carried out in Oxfordshire, UK, (a place famous for
university) where there is an acute shortage of housing, showed that transport has

significant influence on residential location choice. (Kim, et. al. 2003).

The literature review showed that most of the studies were carried out in devel oped
countries where transport service was available and people had the ability to afford
the means of transport. So, these studies did not show any significant result for
transport factor. But in case of shortage of housing or public transport, this might

show different result.

The transport scenario of Dhaka is dominated by very limited public transport
service. Busis the only public mass transport service for over 12 million populations
whereas in other mega cities like Tokyo (population is 33 million) has various public
transport modes such as bus, train, metro etc. At present, motor vehicle ownership in
Dhaka, including two-wheelers and three-wheelers, is just a little over 26 vehicles
per 1,000 populations. Over the period (1994-2006), the average growth rate of
motorized vehicle is estimated to around 9.5% per year where the growth rates for
private car, bus, auto-rickshaw and truck are 9.24%, 28%, 16% and 8% respectively
(Rahman, 2008).

Dhaka now contains 40 percent of the national urban population. Housing scenario
of Dhaka showed that about 54% of the total housing in Dhaka is rented (Milan,
2006) and 93% of all housing is provided through the private sector (Begum,
2007)). Existing physical and social amenities became failed to provide for even the
basic needs of the majority of these people. Day by day it has been becoming
impossible to provide housing within the limited and high valued land. As a resullt,
today more than 35% of the people living in Dhaka City are residents of slums and
squatter settlements (Islam et. al., 2009).
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2.3 Housing L ocation Choice Criteriafor the Study

For selecting the housing location, a set of criteriawere selected initially considering
the socio-economic characteristics of the households of Dhaka city. Then a pilot
survey was conducted on bus users to determine most important criteria of
residential location choice. The finally selected twelve factors were categorized into

four groups.

2.3.1 Spatial Attributes
The selected spatial attributes for the study were discussed below:

] Distance to workplace

Proximity to workplace is a significant criterion for choosing locality to rent house.
The influence of residential location on job location decisions is as important as the
influence of job location on residential location. Therefore, both decisions are
treated simultaneously in many recent empirical studies (Abraham and Hunt, 1997;
Romani et al., 2003; White, 1998, Freedman and Kern, 1997, Khatun, 2003 sited in
Nahrin, 2009).

" Availability and distance of different Community facilities

Distance to school and mode used to go

According to the neighborhood concept of Arthur Gallion (1949) (sited in Nahrin,
2009), the physical environment of neighborhood should be such that a mother
knows that her child will have no traffic streets to cross on his way to school. It is
apparent that in Dhaka a number of families provide more importance on school of
the children for selection of house location. According to Kauko (2007) and Bender
et al. (1997) proximity to education services is important for housing choice that fits

with socio-demographic housing theory.

Distance to market and mode used to go

Distance to market can be defined as distance of house from kutcha bazaar, grocery
shop, shopping center, departmental store or other shopping facilities. Simonds
(1961) expressed shopping center as an important feature of a community. Bender et
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al. (1997) identified that proximity of market place is perceived as important factor
for house quality.

Distance to recreational facilitiesand mode used to go

Simonds (1961) pointed out the importance of recreational area in a neighborhood.
He expressed the idea that a park gives a community its identity. Playgrounds and
parks contribute to socia interaction, neighborhood identity, socia cohesion and

place attachment (Smoyer-Tomic et a. 2004).

Distance to other facilities such as health care centre, community centre and
mode used to go

Other facilities such as community centre and health care centre was also considered
as influentia factors. One study showed that among the health service variables, a
broader range of hospital services appear to be attracted both for children and elders
(Duncombe, et al., 2003).

2.3.2 Physical Attributes
The selected physical attributes for the study are discussed below:

= Housing Characteristics

From the literature review it was observed that people give more importance to the
housing characteristics in case of residential location choice (Borgers, et. al. 1993;
Blijie, B. 2005). If people get a desired house, they agree to make a long distance
travel ((Blijie, B. 2005).

= Planning of neighborhood

Deitz (1998) (sited in Nahrin, 2009) said that neighborhood characteristics were
found to be more likely to influence location decisions. Planning of neighborhood
increases the convenience of the life as well as attractiveness of the residential areas

tolive.

= Condition of Municipal services
Municipal services i.e. hospitals (Huh and Kwak, 1997 sited in Sharmeen, 2007),

solid waste management, streetlight, sewerage system, storm sewerage management,
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are also important for residential location choice. Municipa services increase the

convenience and comfort of the city dwellers and reduce sufferings.

=  Condition of Roads

According to Islam et al. (2007) (Sited in Nahrin, 2009) road condition is an
important factor of residential location choice. Road condition determines the
accessibility as well as availability of other facilities. On the contrary, narrow roads

in front of the house increase sufferings of the residents.

" Bus service

A number of researches pointed out the importance of accessibility and convenient
transport of the dwellersin the city (Kauko, 2007; Bender et a., 1997; Palma, 2005;
Chuang, 2001; White, 1988). For the study, bus service was assumed as an
important variable in residential location choice. It is apparent that amost half
(44%) of the trips in Dhaka City are dependent on buses that carry 70% dwellers of
the city (STP, 2005). Buses are most favorable and cheap travel mode in the city. As
such, a number of dwellers prefer to rent a house close to the bus stop to minimize

the travel cost and increase the accessibility.

2.3.3 Social Attributes
The selected social attributes for the study are discussed below:

» Social status/aspects
Kauko (2007) explained that the prestige of neighborhood is very important factor
for market driven urban renewal. Richardson et al., (1974) pointed out the

importance of social class of neighborhood for residential location selection.

=  Proximity torelativesand colleagues
Socio-demographic urban sociology explains that a number of families prefer to live
close to relatives, friends and colleagues. This increases the socia cohesion and

builds social capital.



13

= Security

Security is the state of being or feeling secure; freedom from fear, anxiety, danger,
doubt, etc.; state or sense of safety or certainty. From the pilot survey it was found
that security has an influence in residential location choice. In Ibadan metropolis,
ethnicity as a socioeconomic variable seems to be very significant in affecting a
household’s neighborhood preference, in particular as regards their perception of
neighborhood safety.

= Houserent

House rent can be defined as payment, usually of an amount fixed by contract, made
by atenant at specified intervalsin return for the right to occupy or use the property
of another ( Farlex, 2007 sited in Sharmeen, 2007). From the pilot survey it was
observed that house rent has the most significant influence on residential location

choicein Dhaka city.

2.3.4 Environmental Attribute
=  QOpen Space

Bender et a. (1997) showed that the distance of green area is very important factor
for housing quality. Open areas are the breathing space of the city dwellers.

2.4 Aspects of Transport Servicefor the Study

The literature survey showed that the attractiveness of public transport service to the
passengers depends on various factors like bus fare, travel time, waiting time,
frequency of service, etc. For selecting the aspects of transport service, a set of
criteria were selected initially through the literature review. Then pilot survey was
conducted on bus users to determine most important aspects and finally eight factors
were selected for the study.

24.1Trave Time
Travel time is an important aspect of bus service. Travel time can be defined as the
total time required for a voyager to travel from one point to another over a specified

route under prevailing conditions.
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2.4.2 Waiting time
The quality of bus service is closely concerned with the extent of waiting time.
Waiting time of the passengers at the stoppage depend on the capacity of service and

frequency of trips. Less waiting time attracts the passengers.

2.4.3 Average Travel Distance
Average travel distance indicates the distance traveled by the passengersin aregular

basis.

2.4.4 Frequency of Service

Freguency is an important characteristic of transportation system. Frequency of a
bus service largely determines its reliability. It affects both passenger waiting time
and level of occupancy. Irregularity of service not only decreases reliability but also
deteriorates quality of service. However, bus service requires a sufficiency in

capacity and frequency in schedules.

2.4.5 Types of service

According to BRTC, there are three categories of buses such as Double Decker bus,
Single Decker bus (AC and Non-AC) and mini bus serving the people of Dhaka
(Habib and Alam, 2003). Taking into consideration the types of buses and categories
of services, five types of bus service were identified for the purpose of this study
such as Single Decker loca bus service, Double Decker local bus service, Local

mini bus service, Sitting mini bus service and AC bus service.

2.4.6 Fare Rate
Fare can be defined as the quantity of money (Tk) paid by the passenger for
traveling a distance by bus service. Fare is directly related with travel distance and

types of service.

2.4.7 Comfort
In vehicular comfort or ssmply comfort isamajor factor in attracting travelers to use
the service. For this study, comfort is defined to be consisting of some constituent

elements namely cleanliness, crowdness, temperature, noise and crew behavior.
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2.4.8 Safety
A safe transportation system is an essential element. Safety can be defined as free

from unexpected risks.

2.5 Analytical Framework

Wide-ranging attempt was taken to solve the problem of residential location choice
and a number of methodologies were developed. Geoffrion (1978), for instance,
included decomposition, mixed integer linear programming, simulation and
heuristics that might be used in analyzing location problems. Other researchers
found out the importance of multiple criteria that must be included in the decision
analysis (Erlenkotter, 1975).

Anas and Chu (1984) employed Multinomial Logistic and Nested Logit Model to
predict the housing location choice and mode choice in travel work from 1970 U.S.
census data aggregated to small zones of Chicago SMSA. The estimated models
were then used to drive the house rent, travel time and travel cost elasticities of
location demand. The elasticities were also compared and found to agree with those

obtained from other discrete models.

The research of Palma, et al. (2005) was succeeded in developing and estimating a
model of residential location at community level for the Paris region, with arigorous
econometric treatment of the endogenously of housing prices. Further, the study was
integrated UrbanSim with METROPOLIS, providing the first experience of
connecting dynamic models of land use and traffic. By coupling these models it was
possible to represent the endogeneity of residential location and traffic, given a

distribution of job locations.

Vega et a. (2006) showed that the Greater Dublin Area (GDA) has experienced the
extraordinary growth of population and employment during the last decade together
with the unprecedented increase in house prices. These had significant repercussions
for travel behavior and commuting patterns. In the study the researchers presented
the preliminary analysis of the simultaneous estimation of residential location and

mode of travel to work. The study provided estimation results for the effects of
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socio-economic characteristics on travel behavior. Severa discrete choice model
structures were described and results were shown for multinomia logit (MNL) and
nested logit (NL) models.

Blijie (2005) designed a theoretical model to estimate the effect of accessibility on
residential choice behavior by households using multinomia logit (MNL) model. In a
multinomial regression model, the estimated coefficients for the dwelling type dummies
and the interaction variables indicated the extra utility that a household derived from
choosing this dwelling type.

Kauko (2007) assessed the determinants of intrarurban housing location
attractiveness using the AHP tool. He attempted to understand the conceptual factors
behind the resulting assessment in Budapest.

A multinomial and nested logit model was proposed by Rivera and Tiglao (2005) to
examine the nature of household mobility choices of residential location, workplace
location and mode choice to work of two worker households. This study allowed to
determine the factors which affect location and mode choice, particularly how two-
worker households assess benefits and shortcomings between associated with each
worker. It aso showed that land and transport decisions can be analyzed in a

disaggregate manner.

Considering al the methods, Multinomial Logistic Regression was applied to
determine the influence of bus service on choosing residentia location and
Anaytical Hierarchical Process (AHP) was applied to determine the pair-wise
importance of transport related aspects. Data specification and resource availability
most suitably fitted for the application.

Multinomial logistic regression could be used for a mix of continuous and
categorical variables and did not assume linear relationship among the variables.
Though having specific problems such as an increase in bias and a decline in the
degree of freedom could be observed with the increase of non-dichotomous variable,
this application was mostly preferred for the study. Moreover, AHP adopted a pair-

wise comparison process by comparing two objects at one time. With an adequate
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measurement, this method was more accurate (with less experiment error) to achieve
a higher level of consistency, since it requires the respondents to think precisely
before giving their answers. The main advantage of AHP isthat it helps to determine
relative intensities or weights of identified attributes on the basis of the subjective
judgments by pair-wise preference comparison of that attributes. Thus these
applications finally were selected as being the most appropriate on the basis of data

and resource constraints.
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CHAPTER 3
METHODOLOGY AND RESEARCH DESIGN

3.1Methodology

The research was conducted with a pre-designed methodology comprising selection
of the sample areas, sample design, data collection, and data anaysis. After
conceptualization, goals and objectives were formulated. Figure 3.1 provided a
methodological framework for carrying out the study effectively and systematically.
To achieve the broad objectives of the study, the following methodology was

considered:

3.1.1 Sample Design and Selection of the Survey L ocation
In order to fulfill the objectives of the study, bus users of Dhaka city were selected
for survey purpose. It was observed that three types of bus services operated by both
BRTC and private operator mainly engaged to meet the demand of different classes
of people of Dhaka city. Both the operators provide the following categories of
services (Ahmed, 2004):
= Locd Service: Fareis cheap and standing passengers are allowed.
= Sitting Non-AC Service: Pre-ticketing is must for the service but does not
have any provision for AC.
= Sitting AC Service: Pre-ticketing is must for the service with the provision
for AC.

According to BRTC, there are three categories of buses such as Double Decker bus,
Single Decker bus (AC and Non-AC) and mini bus serving the people of Dhaka
(Habib and Alam, 2003). Seating capacity of these buses are more than 70 for
Double Decker buses, more than 32 for Single Decker buses, 15-32 for minibuses
and 30-45 seats for premium bus with AC (Ahmed, 2004).

Taking into consideration the types of buses and categories of services, the bus users
of the following five types of bus service were identified for the purpose of this
study:
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a) Single Decker local bus service
b) Double Decker local bus service
c) Loca mini bus service

d) Sitting mini bus service

e) AC busservice

In total 315 bus users were surveyed applying stratified sampling method to fulfill
the research objective comprehensively considering 95% confidence level at 5.52%
confidence interval.

For convenience, the survey was conducted on some important bus stop locations
such as Shahbagh, Motijheel, Azimpur, etc.

The set of respondents were selected on a random basis from the bus users on the
basis of following criteria
= Bus users who use bus service at least 10 days in a month (i.e,
approximately 50% of working day per month)
= Household heads or decision makers of the family

3.1.2 Data Collection
In order to fulfill the objectives of the research, data was collected from both
primary and secondary sources.

a) Primary Data Collection

At first pilot survey was carried out to get an idea about the factors of residential
location choice for the Dhaka City especialy for the group of people who use bus
service. Then extensive pre-designed questionnaire survey was conducted for
collecting information related to influential factors of residential location choice, the
paired rankings of various bus service related aspects and different problems faced
by the bus users. Moreover, data on socio-economic characteristics, existing
different types of facilities in their residential location, travel pattern and physical
condition of housing of the respondents were also collected through the

questionnaire survey.
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b) Secondary Data Collection

To complement the data acquired from primary source, some data such as the
present transportation condition, housing situation, information on bus routes, €tc,
were collected from the secondary sources (e.g., from the internet, BRTC, different

books, published journals, unpublished thesis, magazines, and newspaper, €etc).

3.1.3 Data Preparation

After collection of data from primary source through questionnaire survey, data was
processed through qualitative and quantitative techniques. Statistical Package for
Socia Science (SPSS) and MS Excel were used for data preparation. For finding out
the importance of various factors in residential location choice, data was prepared

using SPSS software.

For determining the rating of each pair of transport attributes, data was aggregated in
two ways: firstly in Perth formula and then by Weighted Arithmetic Mean (WAM).
For data aggregation in WAM process, the following stages were followed:

First stage- Frequency determination: At first discrete (ungrouped) frequency of
the respondent’s number who put the assigned relative values of each pair of

attributes were determined.

Second stage- Weighted Arithmetic Mean (WAM) calculation: Then
comparative values of each pair of attributes were calculated through determining

weighted arithmetic mean.

Third stage- Final Value of Each Pair of Attributes determination: For data
analysis through the Analytical Hierarchy Process, the final values of each pair of
attributes were cal cul ated.

3.14 DataAnalysis
Various statistical tolls were used for analyzing the data such as SPSS software
(Statistical Package for the Social Sciences), Microsoft Excel, AHP (Analytic

Hierarchy Process), etc.
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Figure 3.1: Methodological Framework of the Study

3.2 Analytical Techniques

The study employed the Multinomial Logistic Regression Analysis and Analytic
Hierarchy Process (AHP) to fulfill the objectives of the study fruitfully.

The study aimed to find out the influence of bus service on the choice of residential
location. For these, twelve variables relevant for residential location choice were
selected. The literature review showed that most of the researchers used different
types of logistic regression anaysis for relevant types of studies. In this study, the
data were not ordinal type or the categories of dependent variable were not in
ordered type. So, logistic regression (binary or multinomial) was assumed to be most
appropriate for the study. Binary logistic regression is appropriate when the
dependent variable consists of two categories whereas multinomia logistic
regression is appropriate when dependent variable consists of more than two
categories. Here the dependent variable was different types of areas according to
house rent and consisted of three categories. However, considering the data types,

multinomial logistic regression was applied to achieve the objectives of the study.
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On the other hand, level of importance of different transport related aspects for
various respondents vary significantly. Sometimes it become very difficult to
compare each of the elements with others, assign relative weights to the different
criteria involved in making a decision and compile all the data in a suitable way.
Therefore, it is necessary to adopt a technique that allows an estimation of the
weights. In such case, Analytic Hierarchy Process (AHP) offers a pair-wise
comparison process by comparing two objects at one time to formulate a judgment
as to their relative weight and give more accurate result. So, Anaytic Hierarchy
Process was applied to find out the relative weightage of various transports related

aspects in choosing residential location.

3.2.1 Multinomial L ogistic Regression Analysis
Logistic Regression Anaysis is the
statistical technique that identifies the
relationship between two or more
guantities variables. Logistic Regression
allows one to predict a discrete outcome
from a set of variables that may be
continuous, discrete and dichotomous or

amix of any of these.

Let the probability that the random variable Y takes the value 1 be p so that the
probability that it takes the value O is 1-p = g. Then the mean value of Y or the
expected valueis

E(Y)=1*p+0*(1-p)=p

As in case of binary or multinomial logistic regression, the aim is to express the
expected value of Y as a function of the independent variables X; Xz Xs
) R Xk, let the function given by

E (Y) =p= 1/{1 +e (ﬁO+Bl*Xl+|32*X2+I33*X3+ """"""""" +I3k*xk)
Where B0 is the constant and the "B" terms are the logistic regression coefficients,

also called parameter estimates and where there are k independent (X) variables,

some of which may be interaction terms.
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3.2.1.1 Advantage of Multinomial Logistic Regression Analysis

Multinomial logistic regression is a technique that allows additional factors to enter
in the analysis separately so that the effect of each can be estimated. It is valuable
for quantifying the impact of various simultaneous influences upon a single
dependent variable. Further, because of omitted variables bias with simple
regression, multinomial regression is often essential even when the investigator is
only interested in the effects of one of the independent variables. Multinomial
regression analysis is in fact capable of dealing with an arbitrarily large number of

explanatory variables.

3.2.1.2 Selected Variables

For the study, residential location choice was modeled on the basis of high rent area,
middle rent area and low rent area. All the twelve variables were incorporated in the
study. Different areas were categorized as high rent area, middle rent area and low
rent on the basis of average price of apartment Tk / sg.ft (The Mukto Akash, 2010).
The basis of area categorization is presented on Table 3.1A.

Table 3.1A: The Basis of Area Categorization

Average price of apartment in | Different  types  of
Area 2010 Tk/sq.ft Rental Area
Baridhara 8000-17000 High
Gulshan 8000-14000 High
Dhanmondi 8000-14000 High
Banani 6500-8500 High
Mohakhali R/A 4500-5500 Middle
Shahbagh Area 4000-5000 Middle
Azimpur 3500-4500 Middle
M oghbazar 3500-4500 Middle
Firmgate R/A 3800-4500 Middle
M ohammadpur 3500-6000 Middle
Uttara Model Town 3500-6000 Middle
Cantonment Thana 4000-5500 Middle
Rampura 3000-3500 Low
Khigaon 3200-3500 Low
Mirpur 3000-3500 Low
Badda 3000-3500 Low
Old Dhaka 2800-3200 Low
Other areas The data of per month house rent, Low
(Narayanganj, Jatrabari, indicates low rent housing aress.
Demraetc.

* Area has been categorized on the basis of apartment price
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Logistic Regression can be used with two types of variables:
= Categorical Variable
= Continuous Variable
So, the variables were classified as categorica or continuous. The list of the

variables was presented below in Table 3.1B.

Table3.1B: List of Variables

Variable Definition Unit Type of
name variable
Hou_charac Housing characteristics | Has significant contribution or not | Categorical
Hou re House rent Has significant contribution or not | Categorical
Dis workplace | Distance of work place | Has significant contribution or not | Categorical
Dis_commu Availability and Has significant contribution or not | Categorical
distance of different
Community facilities
Bus serv Public Bus service Has significant contribution or not | Categorical
Road con Condition of roads Has significant contribution or not | Categorical
Hou security | Security Has significant contribution or not | Categorical
Muni_condi Condition of Municipal | Has significant contribution or not | Categorical
Service
Nei_plan Planning of Has significant contribution or not | Categorical
neighborhood
Open_spa Open space Has significant contribution or not | Categorical
Retive pro Proximity of relatives | Has significant contribution or not | Categorical
or colleagues
Soci_aspe Social aspects Has significant contribution or not | Categorical

3.2.1.3 Dummy Variables
Dummy variables are a way of incorporating qualitative information into regression
analysis. Especially in case of multinomial regression, if one or more of the

independent variables are nominal, the dummy variable technique is used.

In the study, al the variables were qualitative in nature, so all the variables were
taken as dummy variables in the study. In order to find out the influence of al
selected variables in residential location choice, at first al the variables were ranked
in twelve categories. After finding out the priority index of the variables, the
variables finaly were categorized in two categories. has significant contribution
(comprising 1 to 4 ranks that has value level more than 0.6) and not (which has been
ranked more than 4 that has value level less than 0.6). The following table presented
the dummy variables selected for the study.
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Table 3.2: List of Dummy Variables

Dummy Variables Description

Hou_charac 1 if housing characteristics has significant contribution, O
otherwise

Hou re 1if house rent has significant contribution, O otherwise

Dis workplace 1 if distance of work place has significant contribution, O
otherwise

Dis_ commu 1 if avalability and distance of different community
facilities has significant contribution, O otherwise

Bus serv 1 if public bus service has significant contribution, 0
otherwise

Road _con 1 if condition of roads has significant contribution, O
otherwise

Hou security 1if security has significant contribution, O otherwise

Muni_condi 1 if condition of municipal service has significant
contribution, O otherwise

Ne_plan 1 if planning of neighborhood has significant contribution, 0
otherwise

Open_spa 1 if open space has significant contribution, O otherwise

Retive_pro 1 if proximity of relatives or colleagues has significant
contribution, 0 otherwise

Soci_aspe 1if socia aspects has significant contribution, 0 otherwise

3.2.2 Analytic Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP) is an approach to decision making that
involves structuring multiple choice criteria into a hierarchy, assessing the relative
importance of these criteria, comparing aternatives for each criterion, and
determining an overal ranking of the aternatives. Rather than prescribing a
"correct” decision, the AHP helps the decision makers to find the one that best suits
their needs and their understanding of the problem.

The main characteristics of AHP are (Bhattachrjee, 1994):
= Structuring the complexity in a hierarchy
= Making pair-wise relative comparison and

= Using redundancy of judgment to improve accuracy and deal with fuzziness.

3.2.2.1 Comparative Scaling
Appropriate rating among the attributes to each other among 1-7 was used for this

study. The following scale was used for the study:
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Table 3.3: The Assessment Rating among the Attributes Used in the Study

Numerical | Verbal Scale Explanation

Scale

7 Extremely importance of one An element is favoured by at least an order
over the others of magnitude difference

5 Strongly importance of one An element is strongly favoured/ dominant
over the others

3 More than equal importance of | Experience and judgement favour of one
one above the other element over the other

1 Equal importance of both the Two elements contribute equally
elements

1/3 Lessthan equal importance of | Experience  and  judgement  make
one above the other insignificant of one element over the other

1/5 Strongly unimportance of one | An element is strongly insignificant
over the others

7 Extremely unimportance of An element is insignificant by at least an
one over the others order of magnitude difference

3.2.2.2 Data Aggregation for AHP

After data collection, in the initial stage of the study, the data (the responses of the
respondents) was aggregated in two ways:

1. Perthformula; and

2. Weighted Arithmetic Mean (WAM)

3.2.2.3 Advantage of AHP
The method AHP has two obvious and substantial benefits:

= Italowsfor diversification of demand (and then indirectly also supply);

= |t ascertains an intangible element in relation to perceptions (Kauko, 2003).

According to Eddie et a. (2001) AHP has two advantages:

» Firgt, this method is more accurate to achieve a higher level of consistency,
since it requires the respondents to think precisely before giving their
answers.

= The man advantage of AHP is that it helps to determine relative intensities
or weights of identified attributes on the basis of the subjective judgments by

pair-wise preference comparison of that attributes.
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3.2.2.4 Criticismsof AHP

Some critics of the method have presented below:

A) since there is no theoretical basis for constructing hierarchies, AHP users can
construct different hierarchies for identical decision situations, possibly
producing different solutions,

B) AHPrankings are claimed to be arbitrary because they are based on subjective
opinions using aratio scale,

C) there are said to be flaws in the methods of combining individual weights into
composite weights, and

D) The process has no sound underlying statistical theory (Wikipedia 2009)

3.2.2.5 Selected Variables
In order to find out the relative weightage of transport related aspects, bus users

were classified in two categories such as the bus users who give significant influence
to bus service in choosing residential location (ranked bus service from 1% to 4™
position) and the bus users who do not give significant influence to bus service in
choosing residential location (ranked bus service more than 4™ position). A total
number of eight variables were finally selected for the study. The variables were
described in Chapter 2, section 2.4. Table 3.4 presented a list of the selected
variables.

Table 3.4; List of the Selected Variables

Variables Definition

The total time required to travel from one point to another over a
Travel Time specified route under prevailing conditions

The time have to spent by the passenger at the bus stop for the bus
Waiting time service

Average travel The distance traveled by the passengersin aregular basis

distance

Freguency of service | Frequency of service indicate regular and timely schedule

Type of Service Type of service mainly indicates sitting, local or AC service, €etc.
The quantity of money (Tk) paid by the passenger for traveling a

Fare distance by bus service

Comfort is defined to be consisting of some constituent elements
namely cleanliness, crowdness, temperature, noise and crew
Comfort behavior

Safety Free from unexpected risks
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CHAPTER 4

GENERAL INFORMATION ABOUT THE
RESPONDENTS

4.1. Introduction

The main aim of the study was to find out the level importance of bus service in
choosing residential location. For the study the bus users were considered as the
respondents. For the convenience of the study, some bus stops locations namely
Shahbagh, Azimpur, New Market, Motijheel, Banglamotor, Panthapath, Malibagh,
Mohakhali, Uttara, Gulshan, etc. were selected as survey spots. Bus stops and road
network of Dhaka City were presented on Map 4.1. This map also shows the
location of surveyed bus stops. The chapter explained socio-economic
characteristics, information of residence and information regarding travel of the
respondents.

4.2 Socio-Economic Characteristics of the Respondents

Socio-economic condition plays an important role in selecting residentia location
especialy for the rental types of households. A total 315 number of respondents
were surveyed to fulfill the objectives of the study. From the survey observation it

was found that the respondents cover almost all the parts of Dhaka City.

The respondents comprise the | oo, B

80 75
following age groups such as 20-30, | 7ol
30-40, 40-50, 50-60 and above 60 | ol | Ma | B
years. From the survey it was | o = -
observed that about 68.75% of the | *’| ’ P
respondents are male and the rest of 2030 3040 4080  50.60  >60
the respondents are female. Dele O Female
Additionally, about 41.90% of the Figure4.1: Age Sex structure

respondents are 30-40 years group which is followed by 20-30 years group
(37.78%). Moreover, about 13.33% of the respondents are 40-50 year group, 6.03%
50-60 year group and 0.95% are above 60 years group.
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Map: 4.1

Location of Bus Stops in Dhaka City

Source: Field Survey, 2009
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In case of housing decision making, number of family member is aso an important

aspect. The survey result showed that
the the
respondents ranges between 2 to 9
members. About 41.27% of the
respondents has 4 (four) family

family member  of

members which is followed by
27.94% 5(five) family members.
Additionally, there is also significant
number of families comprising 3 and

6 family members.

1404
120
100+
804
604
40+
204

2 3 4 5 6 7/ 8 9

Family Member

Figure 4.2: Number of family member

Among the respondents, about 64.76% of the respondents are married and about

35.24% are unmarried. Surprisingly, it was observed that the marital status is almost

same for both of mae and femae
respondents. The survey results showed
that most of the respondents are service
holder (65.08%) which is followed by
businessman (14.92%). Other respondents
are engaged in various professions such
as Doctor/Engineer, Teacher/Professor,
Others, etc.

about 29.21% of the
respondents’ monthly income are within
Tk. 15,001.00 — 20,000.00, about 23.81%
Tk. 20,001.00 — 25,001, 13.02% TKk.
25,001.00 — 30,000.00 and 14.60% of the
respondents monthly
10,000.00 — 15,000. Furthermore, about
9.84% of the

income are Tk. below 10,000 whereas

Moreover,

income are Tk.

respondents  monthly

250
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Figure 4.3: Marital Status

Figure4.4: Level of Income
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about 9.52% respondents monthly income above Tk. 30,000.00. Table 4.1 presents

detail information about occupation and income of the respondents.

Table4.1: Types of Occupation and Level of Income

Income Level (Tk/Month)
More | Total

Types of Below | 10,000- | 15,001- | 20,001- | 25,001- | 30,001- | 40,001- | 50,001- | than
Occupation 10,000 | 15,000 | 20,000 | 25,000 | 30,000 | 40,000 | 50,000 | 70,000 | 70,000 | No. %
Service 30 36 66 38 24 7 3 1 0 205 | 65.08
Business 0 5 7 19 3 8 2 2 1 47 | 14.92
Teacher/
Professor | O 5 12 6 2 0 0 0 0 25 | 7.9
Doctor/
Engineer 0 0 7 12 12 2 0 3 1 37 11.75
Others 1 0 0 0 0 0 0 0 0 1 0.32
Total 31 46 92 75 41 17 5 6 2 315 | 100
% 9.84 | 14.60 | 29.21 | 23.81 | 13.02 | 540 1.59 1.90 0.63 | 100.00

Source: Field Survey, 2009

4.3 Infor mation regarding Residential L ocation

From the survey it was observed that among all the respondents about 17.46% of the

respondents reside at Uttara which is

Uttara
followed by about 16.83% a Mirpur | swimoh ey

O Dhals I
and 10.48% a Moghbazar. Other | Namng s

Motijheel sy 7

respondents live in various locations | e s 3

Moghbaza o — 33

such as Mohammadpur, Firmgate, Khl'\lgg)slnr _6_53
. Jatrabari o4

Guishan,  Badda, =~ Dhanmondi, | g Se——l9

Dhanmon ey 15

i D 3
Rampura, Azimpur and so on. The Cam;nrpnrg =

. . . Banani gg?2
residential location of the respondents Badda —16
AmpUr —12

is presented on Figure 4.5. _ . . ,
Figure 4.5: Respondents Residential Location

Distance of various facilities ( includes playground, Park, Health Care Centre,
Community Centre, Shopping Centre, Kutcha Bazaar, Grocery Shop, Religious
Centre and School) from the residence was shown in Appendix Il. The table
demonstrates that distance and availability of various facilities vary with locations.
In case of all the locations, aimost half of the facilities were located within 10 min
distance that is walking distance. Moreover, there is lacking of playground and park

facilitiesin most of the areas.
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4.4 | nfor mation regarding Housing

House rent is an influential variable in case of residential location choice that
depends on various issues such as number of bed rooms; state of various facilities

such as parking, escalator; condition of municipal service; security, etc.

The survey results showed that the respondents dwell in one bed room to 5 bed
rooms house. Most of the respondents (40%) live in 3 (three) bedrooms house and
about 34.60% of the respondents live in the 2 (two) bed rooms house. Moreover,
about 43.49% of the residents have to pay Tk. 5000.00 — Tk. 10,000.00 for house
rent purposes which is followed by 24.76% Tk. 15,001 — Tk. 20,000.

Table 4.2: Number of Rooms with Rent/Month

Number of rooms Total
Rent per month 1.00 2.00 3.00 4.00 5.00 Number %
<5000 12 10 0 0 0 22 6.98
5000-10,000 1 82 48 6 0 137 43.49
10,001-15,000 0 15 49 10 4 78 24.76
15,001-20,000 0 2 25 19 6 52 16.51
20,001-25,000 0 0 4 9 10 23 7.30
>25,000 0 0 0 2 1 3 0.95
Total 13 109 126 46 21 315 100.00
% 413 34.60 40.00 14.60 6.67

Source: Field Survey, 2009

Analyzing the overall condition of various facilities it was found that about 80% of
the respondents do not have escalator facility whereas about 54.6% have parking
facility. The overal condition of security, municipa service, planning of
neighborhood and road condition is moderate. Additionally, the respondents
reported that the general state of open space is unsatisfactory. Table 4.3a and Table
4.3billustrate the overall condition of facilities in respect of house rent.



Table 4.3A: State of Various Facilities
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Condition of the Municipal
Escalator Parking Security of the Surroundings | Service
facilit Facility
= e}
& gl .| BB g 5|8
IHEER IR
Rent/month B 8 = 2 S 5]
S| el 8| 2| 8| 5| B|L|E|E| & B 3
<5000 0 30 0 30 6 3 13 6 2 2 8 15 1 4
5000-10,000 6 123 | 44 85 11 | 62 | 45 6 5 2 41 54 25 7
10,001-15,000 | 15 63 | 59 19 15 | 46 14 3 0 | 11| 42 16 9 0
15,001-20,000 | 18 34 | 4 8 9 24 19 0 0 4 19 21 6 2
20,001-25,000 | 14 9 22 1 10 11 2 0 0 6 10 5 2 0
>25,000 3 0 3 0 0 1 2 0 0 0 1 2 0 0
Total 56 250 | 172 | 143 | 51 147 | 95 15 7 25 | 121 | 113 43 13
% 178 | 822 | 546 | 454 | 162 | 46.7 | 302 | 48 | 22 | 79 | 384 | 359 | 137 | 41
Source: Field Survey, 2009
Table 4.3B: State of Various Facilities
Planning of Neighborhood Condition of Roads
Open Space
Rent/month | Very Mode- Very | Satis | Unsatis- | Very Mode- Very
good | Good | rate Poor | poor | factory | factory | good | Good | rate Poor | Poor
<5000 2 4 12 12 0 13 17 2 2 10 14 2
5000-10,000 6 34 44 29 16 30 99 1 30 58 30 10
10,001-15,000 8 23 31 13 3 31 47 7 28 34 9 0
15,001-20,000 6 18 14 12 2 19 33 1 14 19 14 4
20,001-25,000 1 9 7 4 2 17 6 3 13 4 2 1
>25,000 0 0 3 0 0 2 1 0 1 2 0 0
Tota 23 88 111 70 23 112 203 14 88 127 69 17
% 73 | 279 | 362 | 222 ]| 73 35.6 64.4 44 | 279 | 403 | 219 | 54

Source: Field Survey, 2009

4.5 Information regarding Travel

People usually move from one place to
other locations to fulfill their demand.
There are various purposes for which
people move from one place to another
such as work, business’commerce,

Work

Business or

Commerce
Educational
Recreational

Shopping
Social

Other

educational, recreational, shopping, social,
others, etc. In case of travel purpose,

Figure 4.6: Travel Purpose

peoples multiple responses were recorded. The survey showed that about 92.06% of
the respondents travel by bus for work purpose which is followed by 27.94% for

socia purpose and 22.22% for educational purpose.




The study also presented that only 11.75% of the respondents has own car where as
rest of the respondents do not own any car. Therefore, they have to depend on other

Hawe car

result, in most of the cases they also
have to depend on other transport modes
Don't have ==

for their work purposes. For the study, 88%

transport modes. Even the respondents’,

who own car, usualy used the cars for

children's educational purpose. As a

mainly bus users were surveyed _ _
Figure4.7: Car Ownership

emphasizing their frequency of travel by

bus. The survey stated that about half of the respondents use bus service daily and

about 37.78% of the respondents travel by bus service 4 to 6 timesin aweek. Table

4.4 presents frequency of bus travel of the respondents according to monthly

income.

Table 4.4: Frequency of Travel by Bus according to Income (Tk/month)

Freguency of bustravel

Income/month Sometimes | 1to 3timesinaweek | 4to6timesinaweek Dally Total
Below 10,000 0 0 3 28 31
10,000-15,000 2 7 15 22 46
15,001-20,000 0 13 39 40 92
20,001-25,000 0 9 36 30 75
25,001-30,000 0 1 18 22 41
30,001-40,000 0 3 4 10 17
40,001-50,000 0 1 2 2 5
50,001-70,000 0 4 2 0 6
More than 70,000 0 2 0 0 2
Total 2 40 119 154 315
% 0.63 12.70 37.78 48.89 100.00

Source: Field Survey, 2009

Travel time and travel cost are strongly co-related aspects but in case of Dhaka City
where traffic congestion is a very vital issue, traffic time is not linearly related with
traffic cost. The respondents spent Tk. 100.00 — Tk. 3000.00 for travel purpose per
month. Table 4.5 provides information of monthly travel cost in accordance with
travel time.



Table 4.5: Relationship between Cost of Movement and Time Spending
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Monthly Travel Cost (in Tk)
Travel time | Less More than
(minutes) than 200 | 200-400 | 401-600 | 601-800 | 801-1000 | 1000-1500 | 1500 Total
lessthan 15 2 3 0 0 0 0 0 5
15t0 20 2 6 5 0 0 0 0 13
20to 30 0 18 12 3 14 0 3 46
30to 45 4 28 34 10 30 7 1 114
More than 45 0 11 19 20 36 43 8 137
Total 8 66 70 33 76 50 12 315
100.0

% 254 20.95 22.22 10.48 24.13 15.87 3.81 0

Source: Field Survey, 2009

From the survey, it was aso observed that waiting time is very significant with

respect to the travel time. In some cases it was observed that people, who have to

travel for 30 — 45 minutes, have to wait for more than 45 minutes. This is very

bothersome exertion for the traveler. Table 4.6 presents information about waiting

time in respect of travel time.

Table 4.6: Relationship between Waiting Time and Travel Time

Waiting time for bus (minutes)

Travel time | Lessthan More than
(minutes) 5 5t010 | 10to15 | 15t020 20to 30 30 Total

less than 15 5 0 0 2 0 0 7

15to0 20 6 6 0 2 2 0 16
20to 30 7 23 10 1 0 0 41
30t0 45 8 43 49 8 3 3 114
More than 45 5 38 45 25 16 8 137
Total 31 110 104 38 21 11 315

% 9.84 34.92 33.02 12.06 6.67 349 100.00

Source: Field Survey, 2009

Distance of bus stop both from residence and work place is an important aspect for

traveling. If bus stop is not available within atolerable range, it becomes difficult for

the people to use bus service. Through the bus user survey it was observed that in

most of the cases the bus stop both from origin and destination is located within less

than 10 minutes distance and about half of the respondents use rickshaw to go to the

bus stops. Table 4.7 presents the information of bus stop both from the origin and

destination.
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Table 4.7: The Distance and Mode Used to Go to the Bus Stop both From Origin

and Destination
Distance Bus stop from origin Destination from bus stop
Time Required M ode used Time Required Mode used
o g S = o =
é 10 o leS % E‘E i g Lrgv o % >‘-§ 23 é o
8 2| §i5g| 2|5 (85| 2 |S=| 2|®5|E2§553
28 = - [=5 = | = |— E = | SEIT
Lessthan
1/2km 107 | 6 0 0 107 | 7 136 | 9 1 129 16 0
less than 1
km but more
than1/2km | 100 | 24 1 0 27 98 82 21 1 23 81 0
1km 6 38 2 0 7 39 2 9 3 1 13 0
Morethan 1
km 1 16 12 1 2 28 1 23 27 1 49 1
Total 214 | 84 15 1 143 | 172 | 221 | 62 32 154 159 |1
% 67.9 | 26.7 | 476 | 032 | 454 | 546 | 70.2 | 19.7 | 10.2 | 489 | 50.5 | 0.32

Source: Field Survey, 2009




INFLUENTIAL FACTORS OF RESIDENTIAL
LOCATION CHOICE

5.1 Introduction

CHAPTER 5
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The first objective of the study was to identify the factors considered by the bus

users in choosing residential location. In order to identify the influential factors of

residential location choice, an extensive literature was reviewed and also pilot

survey was conducted. Through anayzing the information collected from both

sources, finally twelve factors were selected for carrying out the questionnaire

survey on the bus users. The data collected by the questionnaire survey, firstly was

prioritized using the Priority Index Formulato find out the weightage of each factor.

Also multinomia logistic regression was applied to get an idea about the

contribution of the factors in residential location choice. This chapter described the

sequential steps of identifying the influential factors of residential location choice.

5.2 Priority Index of Influential Factorsregarding Residential L ocation

Choice

In case of preparing the priority index for the independent variables, priority over 10

was considered as no priority and the following scale was considered.

Scale:
P priority | 29 | 39 [ 4" [ 5" 6" | 7" gm gm 10" No priority
1.00 090 | 080 | 070 | 0.60 | 050 | 040 | 030 | 0.20 0.10 0.00

The following formula was used to prepare priority indexes of the variables:

xSt
N

Where,

| = priority index suchthat O< 1 <1
s = scalevalue at ith priority
fi = frequency of theith priority
N = total no. of observations

=2 fi
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In Table 5.1, responses of all respondents were summarized in accordance with

priority. From the table it is observed that most of the respondents give first priority

to house rent which is followed by house characteristics. Additionally, a large

number of respondents confer second priority to house rent that is followed by

public bus service.

Tableb5.1: Priority Index of Frequency of Responses for the Components

Priority Frequency of responsesfor the components

Hcha | Hrent | Dwork | Dcom | Pbus | Croad | Secu | Commu | Plann | Open | Prorel | Soci
1 60 144 | 22 22 13 0 13 0 2 4 33 0
2 49 96 9 42 66 2 9 9 2 1 21 3
3 30 45 8 71 92 3 27 10 2 1 15 5
4 47 10 10 73 49 7 59 12 4 8 25 7
5 48 4 14 36 28 12 63 42 3 11 29 10
6 35 10 20 28 5 34 47 51 6 10 25 36
7 27 3 34 19 18 60 41 32 2 11 30 40
8 16 2 58 15 24 78 21 41 10 11 16 41
9 2 1 91 4 10 70 28 42 14 7 52 34
10 0 0 37 2 8 37 5 41 35 26 26 87
0 1 0 12 3 2 12 2 35 235 | 225 |43 52
Total 315 | 315 | 315 315 315 | 315 315 | 315 315 | 315 | 315 100

Source: Field Survey, 2009

Here:

Hcha = Housing characteristics

Hrent = House Rent

Dwork = Distance of work place

Dcom = Availability and Distance of Community facility
Pbus = Public Bus Service

Croad = Condition of roads

Secu = Security

Commu = Condition of municipal service
Plann = Planning of neighborhood

Open = Open space

Prorel = Proximity of relatives or colleagues
Soci = Social Aspects

Table 5.2 presented the priority index of all independent variables and showed that

the bus users give most significant importance to house rent in choosing residence.

From the table it is observed that people give highest priority to house rent which is

followed by housing characteristics. Subsequently, the respondents give importance

to public bus and then availability and distance of community facility. These four

factors have significant priority level that is more than 0.6.
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Table 5.2: Priority Index of Independent Variables

Variables Priority Index Rankingsin order of
priority
Housing characteristics 0.709 ]
House Rent 0.898 |
Distance of work place 0.364 VIII
Availability and Distance of Community facility 0.687 v
Public Bus Service 0.688 11
Condition of roads 0.283 IX
Security 0.557 VI
Condition of municipal service 0.452 VI
Planning of neighborhood 0.056 XI
Open space 0.051 XII
Proximity of relatives or colleagues 0.590 V
Socia Aspects 0.252 X

Source: Field Survey, 2009

5.3 Importance of Various Factorsin Residential L ocation Choice

Residential location choice was modeled on the basis of different area types (such as
high house rent area, middle rent area and low rent area). This section described the
sequential steps of the development of model for residentia location choice. The
logical interpretation of the models was also described.

5.3.1 Determination of the best-reduced model
Logistic regression is popular for probabilistic analysis and modeling. Logistic
regression technique was used for the study to formulate a probabilistic model of

residential location choice in Dhaka City.

From the data, it was observed that monthly house rent varies with various factors.
However, for the convenience of the study, per month house rent was categorized as
less than Tk. 5000.00 as lowest level, Tk. 5000.00 to Tk. 10,000.00 as intermediate
level and more than Tk. 10,000.00 as highest level. Per month house rent Tk. more
than 10,000.00 was considered as the reference category.

A stepwise analysis technique was employed to obtain the best reduced model. The
likelihood ratio test generally eliminates least significant variables at each step. At
first al variables were incorporated to obtain the -2 log likelihood of the reduced
model.



The likelihood ratio is a function of log likelihood and is used in significance
testing. “Likelihood" is a probability, specifically the probability that the observed
values of the dependent may be predicted from the observed values of the
independents. Like any probability, the likelihood varies from O to 1. The log
likelihood (LL) isits log and varies from O to minus infinity (it is negative because
the log of any number less than 1 is negative). Log likelihood is the basis for tests of
alogistic model. The likelihood-ratio test statistics equals:

-I'log (Lo/L1) = -2[ log (Lo) —log (L1)] =-2 (Lo-L1)

This log transformation of the likelihood functions yields a chi- square statistics.
Thisisthe statistically recommended statistics to use when building a model through
stepwise elimination. The likelihood ratio test can be used to drop one variable from
the model to create a nested reduced model. A non-significant likelihood ratio test
indicates no difference between the full and the reduced models, hence justifying
dropping the given variable so as to have a more parsimonious model that works just
as well. Table 5.3 presents the summary of likelihood statistics of the stepwise

procedure.

From the table below it is observed that in case of model 1, significance level of
planned neighborhood, and open space is not acceptable. Again in the model 2
elimination of planned neighborhood, open space and municipal condition, give the
best result of al. The significance level of al the variables is acceptable and these
variables increase the degree of freedom and the model fits at a good significance
level. Thus model 2 was selected as final model.



Table5.3: Determination of the Best-Reduced M odél
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Initial Models Likelihood Ratio Tests

Model 1 -2 Log Likelihood of
Effect Reduced Model Chi-Square df Sig.
I ntercept 177.069(a) .000 0 .
Hou_charac 233.382 56.313 2 .000
Hou re 190.756 13.687 2 .001
Bus _serv 211.913 34.844 2 .000
Dis work 183.769 6.700 2 .035
Road_con 183.088 6.019 2 .049
Dis commu 182.895 5.826 2 .054
Hou_security 207.684 30.615 2 .000
Relative pro 228.401 51.332 2 .000
Soci_aspe 181.742 4.673 2 .097
Nei_plan 174.456 2.882 2 237
Open_spa 177.069 2.613 2 271
Muni_cond 194.598 17.529 2 .000

Model 2 -2 Log Likelihood of
Effect Reduced Model Chi-Square df Sig.
I ntercept 159.492(q) .000 0 .
Hou_charac 205.647 46.155 2 .000
Hou_re 167.575 8.083 2 .018
Bus serv 200.368 40.876 2 .000
Dis work 165.241 5.750 2 .056
Road con 165.917 6.425 2 .040
Dis_commu 165.967 6.475 2 .039
Hou_security 199.178 39.686 2 .000
Relative pro 211.136 51.644 2 .000
Soci_aspe 165.921 6.430 2 .040

5.3.2 Best Reduced Model
The final model was obtained considering the correlation table and likelihood ratio

test. Finally the following variables were included in the final model:

Table5.4A: Variables of the Best Reduced Model

Variable name | Definition Type of
variable
Hou_charac Housing Characteristics Categorical
Hou_re House Rent Categorica
Bus serv Public Bus service Categorica
Dis work Distance of work place Categorica
Road _con Condition of roads Categorica
Dis commu Availability and distance of different Community facilities | Categorical
Hou security Security Categorical
Relative pro Proximity of relatives or colleagues Categorical
Soci_aspe Social aspects Categorica
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Table 5.4B presents the case processing summary of the fina model. The case
processing summary indicated that there are a significant number of cases with high
rent area. Among the 315 cases, house rent has significant contribution with 93.7%
margina percentages and bus service has significant contribution with 69.8%
margina percentage. Community facility also has significant contribution with
66.0% marginal percentage. Alternatively, most of the other variables do not have
significant contribution. It could also be observed that the problems of missing cases

were not an issue in the model.

Table 5.4B: Case Processing Summary of the Best Reduced Model

Mar ginal
Variables N Per centage
Different types of area Low rent area 112 35.6%
Medium rent area 167 53.0%
High rent area 36 11.4%
Housing characteristics Otherwise 129 41.0%
has significant contribution 186 59.0%
House rent Otherwise 20 6.3%
has significant contribution 295 93.7%
Bus service Otherwise 95 30.2%
has significant contribution 220 69.8%
Distance of work place Otherwise 253 80.3%
has significant contribution 62 19.7%
Road condition Otherwise 305 96.8%
has significant contribution 10 3.2%
Community facility Otherwise 107 34.0%
has significant contribution 208 66.0%
Security Otherwise 207 65.7%
has significant contribution 108 34.3%
Condition of municipal service | Otherwise 285 90.5%
has significant contribution 30 9.5%
Planned neighborhood Otherwise 305 96.8%
has significant contribution 10 3.2%
Open space Otherwise 301 95.6%
has significant contribution 14 4.4%
Proximity of relatives Otherwise 221 70.2%
has significant contribution 94 29.8%
Social aspects Otherwise 301 95.6%
has significant contribution 14 4.4%
valid 315 100.0%
Missing 0
Total 315
Subpopulation 89(a)




Table 5.4C shows model fitting information of the best reduced model and presents
an acceptable Chi-Square statistic at a nearly 100% confidence level. The result
shows that the chi-square value of 253.933 with 18 degrees of freedom is
significantly higher. This means the null hypothesis that all effects of the

independent variables are zero can be rejected.

Table5.4C: Model Fitting Information of the Best Reduced Model

M odel -2 Log Likelihood Chi-Square df Sig.
Intercept Only 413.424
Fina 159.492 253.933 18 .000

Pseudo R-Square statistics of logistic regression analysis is analogous to the OLS
analysis. The value generally varies from O to 1. R* measures in logistic regression
are not goodness-of-fit tests but rather attempt to measure strength of association. It
does not pose the same significance as the OLS models. Thus, social researchers
suggest interpreting the Pseudo R-Square statistics with great caution in logistic

regression analysis.

The Pseudo R-Square measures indicate that the model performs fairly well. The
Nagelkerke R-Square value will be the most relevant value (0.707 in this case). It

corrects the Cox and Snell value so that it can theoretically achieve avalue of 1.

Table 5.4D: Pseudo R-Square of the Best Reduced Model

Cox and Snell .602
Nagelkerke 707
McFadden 483

Table 5.4E presents that -2 Log Likelihood stetistics for the overall model is within
the acceptable limit.



Table5.4E: Likelihood Ratio Tests of the Best Reduced Model

Effect -2 Log Likelihood of Reduced M odel Chi-Square | df Sig.
I ntercept 159.492(a) .000 0 .

Hou charac 205.647 46.155 2 .000
Hou_re 167.575 8.083 2 .018
Bus_serv 200.368 40.876 2 .000
Dis work 165.241 5.750 2 .056
Road con 165.917 6.425 2 .040
Dis_commu 165.967 6.475 2 .039
Hou_security 199.178 39.686 2 .000
Relative pro 211.136 51.644 2 .000
Soci_aspe 165.921 6.430 2 .040

The chi-sguare statistic is the difference in -2 log-likelihoods between the final model and a reduced model.
The reduced model is formed by omitting an effect from the final model.
The null hypothesisisthat all parameters of that effect are 0.

From Table 5.4F it is observed that bus service and house rent are the most

important variables in choosing residential location.

The table also shows that at the low rent area the odds of choosing residential
location without considering bus service and house rent are 0.24 and 0.106 lower
relatively than that of considering bus service and house rent. At the medium rent
area, the odds of choosing residential location considering bus service and house
rent are 0.101 and 0.151 lower than that of considering bus service and house rent.
The odds validates the fact that the low income people give highest preference to

bus service and house rent than other income groups.

Distance of workplace and distance of various community facilities are aso
important variables as can be seen from the table. The odds of choosing residential
location without considering the distance of workplace and various community

facilities are lower for medium income people compared to low income people.

The odds of choosing residential location without significantly considering the road

condition are higher than that for the locations considering the road condition.

The odds of choosing residential location without considering house characteristics,
house security, relative proximity of friends is higher for the people of low rent area

relative to medium and high rent area.
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The model forecast indicated that bus service has a greater influence on residential
location choice for low and medium income group as opposed to high income group.
Another significant finding is that house rent and distance of work place have also
significant influence on residential location choice. This confirmed the generdly
known fact that especially low and medium income group are aware about their
house rent as they have limited income and also they are willing to use bus service
because it is the cheapest transport mode. Conversely, high income people are not
much aware about house rent and at the same time they are not much interested to
use bus service. Such findings could be positively analyzed and further studied to
formulate effective policies to make an effective harmonization among residential
location and transportation.
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Table 5.4F: Best-reduced Model to Forecast the Probability of Residential Location
Choice on the Basis of Different Types of Area

95% Confidence

Odd Interval for
Different types Std. Ratio Exp(B)
of area(a) B Error | Wald | df | Sig. | {Exp(B)} | Lower | Upper
Bound | Bound
Low rent area | Intercept -4.567 | 2413 | 3.583 1| .048
[hou_charac=0] 1.499| 572| 6872| 1| .009 4478 | 1.460 | 13.735
[hou_charac=1] 0(b) . .| 0 . . 1E
[hou_re=0] 2244 | 1.206| 3459 1| .063 106| .010|1.128
[hou_re=1] 0(b) . . 0 . . ..
[bus_serv=0] -3717| .657|32023| 1| .000 .024| 007 |.088
[bus_serv=1] 0(b) . .| O . . r
[dis workplace=0] | -1.367 | .751| 3.316 1| .069 .255 .059 | 1.110
[dis workplace=1] 0(b) . .| 0 . . -
[Road_con=0] 1.966 | 1.394| 1.989| 1| .058 7.142 | 465 | 109.724
[Road_con=1] 0(b) . .1 0 . . aE
[Dis communi=0] | -1.078 | 0.559 | 3.722| 1| .054 0.340 114 | 1.017
[Dis_communi =1] 0(b) . .1 0 . . -
[Hou_security=0] 1.718| 592 | 8422| 1| .004 5573 | 1.747 | 17.780
[Hou_security=1] 0(b) . .| 0 . . -
[Relative pro=0] 1.032| .709| 2115| 1| .146 2.806 | .699 | 11.266
[Relative pro=1] 0(b) . .| 0 . . -
[Soci_aspe=0] 2499 | 1.175| 4523| 1| .033| 12172| 1.216|121.794
[Soci_aspe=1] 0(b) . .| O .
Mediumrent | Intercept 3595| 1.66| 4690| 1| 0.030
area [hou_charac=0] -0919| 052| 3129| 1] 0.077 0.399| 0.144 | 1.104
[hou_charac=1] 0(b) . . 0 . . ..
[hou_re=0] -1.894| 0.70| 7.242| 1] 0.007 0.151| 0.038|0.598
[hou_re=1] 0(b) . . 0 . . .
[bus_serv1=0] -2297| 055|17.758| 1| 0.000 0.101| 0.035 | 0.293
[bus_servl=1] 0(b) . .1 0 . . r
[dis workplace=0] | -1.473| 0.67| 4.789| 1] 0.029 0.229 | 0.061 | 0.858
[dis workplace=1] 0(b) . . 0 . . O
[Road_con=0] 2617| 102| 6566 1|0010| 13.700| 1.850 | 101.440
[Road_con=1] 0(b) . .1 0 . . iE
[Dis communi=0] | -1.420| 0504 | 7.943| 1| 0.005 0.242 | 0.090 | 0.649
[Dis_communi =1] 0(b) . .| 0 . . -
[Hou_security=0] | -0.870| 047 | 3479| 1| 0.062 0.419| 0.168 | 1.045
[Hou_security=1] 0(b) . .| 0 . . e
[Relative pro=0] | -1.737| 055]| 10.024| 1| 0.002 0.176 | 0.060 | 0.516
[Relative pro=1] 0(b) . .| 0 . . -
[Soci_aspe=0] 2179| 0.83| 6.842| 1| 0.009 8.840 | 1.727 | 45.257
[Soci_aspe=1] 0(b) 0

a Thereference category is: High rent area.
b This parameter is set to zero because it is redundant
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CHAPTER 6

RELATIVE IMPORTANCE TO TRANSPORT
RELATED ASPECTS

6.1 Introduction

The bus users conferred weightage to various transport related attributes in different
ways. It was assumed that bus service has significant importance in choosing
residential location. However, it was important to find out the significance of
various transport related attributes in choosing residential location. This chapter
attempted to address comparative importance of the selected attributes such as travel
time, waiting time, distance of workplace, frequency of service, type of service, fare,

comfort and safety.

The study revealed that the relative magnitude of these indicators varies with the bus
users relative importance to the bus service. However, for this study two types of
bus users were studied: a) the respondents who weighted bus service significantly b)
the respondents who weighted bus service insignificantly in choosing residential

location.

6.2 Pair-wise Comparison Matrix and Importance Weight of Transport

related Aspects by the Respondents Weighting Public Bus Significantly

In order to find out the Pair-wise Comparison Matrix and Importance Weight by
Analytical Hierarchy Process (AHP), severa steps were followed that was clearly
described in Chapter 3. At first the pair- wise comparison matrix A was prepared
(Table 6.1) and then dividing each entry of column i of matrix A by the sum of the
entries in column i, a new matrix AW (Table 6.2) was produced. Then dividing the
average of entries in row i of AW by the number of variable, column vector C
(Table 6.2) was found out. To check the consistency in a pair-wise comparison
matrix, some sub-steps were also performed. Multiplying main matrix A with

column vector C, AC= X (was attached in Appendix I1) was found and then diving



the sum of (X/C) by the number of variables, value of Eigen Vector was produced.
Finally the value of Consistency Index (Cl) was found out (was attached in
Appendix II).

The comparison matrix clearly shows that frequency of service is strongly important
than most of other attributes. This criterion is 2.17:1 more important than travel
time, 1.17:1 more important than waiting time, 2.17:1 more important than average
travel distance, etc. In the same way, the pair-wise matrix gives the aggregated
importance of each factor compared to all other factors in an ordinal scale (Table
6.1).

Table 6.1: Pair-wise Comparison Matrix and Importance Weight of Transport
Related Aspects by the Respondents Weighting Public Bus Significantly {Main
Matrix A}

Average

Travel Waiting | travel Frequency | Type of

Time Time distance | of service | Service | Fare Comfort | Safety
Travel
Time 1| 2.16667 | 2.16667 0.46154 | 2.33333 | 0.35336 | 2.83333 | 0.46083
Waiting
time 0.46154 1| 2.16667 0.85714 | 1.83333 | 1.83333 | 1.66667 | 0.54545
Average
travel
distance 0.46154 | 0.46154 1 0.46154 | 1.83333 | 0.33333 | 1.83333 | 0.5
Freguency
of service | 2.16667 | 1.16667 | 2.16667 1 1.5 | 3.16667 31075
Type of
Service 0.429 | 0.54545 | 0.54545 0.66667 1] 0.31579 | 1.66667 | 0.75
Fare 2.83 | 0.54545 3 0.31579 | 3.16667 1| 2.66667 | 1.16667
Comfort 0.35294 0.6 | 0.54545 0.54545 0.6 0.375 1] 0.85714
Safety 2.17 | 1.83333 2 1.33333 | 1.33333 | 0.85714 | 1.16667 | 1
Total 9.87125 | 8.31911 | 13.5909 5.64146 13.6 | 8.23462 | 15.8333 | 6.03009

Source: Field Survey, 2009

Table 6.2 and Figure 6.1 show relative importance of each transport related attribute
by the respondents weighting bus service significantly in choosing residential
location. The figure shows that frequency of bus service is the most important
attribute whereas fare is the second vital point for the respondents and next comes
the matter of safety. Moreover, the importance of travel time has more significance
level than waiting time. Average travel distance, type of service and comfort convey
comparatively less weightage than the other attributes.
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Form the weight of the criteria it can be measured that frequency of service is 1.12
(= .188 /.168) times more important than fare and 1.19 (=.188/.158) times more

important than safety. Correspondingly, fareis 1.12(=.188/.168) times |ess important

than frequency of service, 1.06(.=.168/.158) times more important than safety and so

on. In the same way, ratio scale of each criterion compared to each criterion can be
determined (Table 6.3).

Safety
Comfort
Fare

Type of Senice

Frequency of Senice
Awerage Travel Distance

Waiting Time

Travel Time

0 158
EE— 0,067

e 0 168

A 0 076

I ———— 0,079

e — 0 120
T ——— 0 134

0.188

Figure 6.1: Relative weight of transport related attributes

Table 6.2: Importance Weight (C) of Transport related Attributes { AW}

Average

Travel Waiting | travel Frequency | Type of

Time Time distance | of service | Service | Fare Comfort | Safety C
Travel
Time 0.10130 | 0.26044 | 0.1594 0.08181 | 0.17157 | 0.04291 | 0.17895 | 0.07642 | 0.13410
Waiting
time 0.04676 | 0.12021 | 0.1594 0.15194 | 0.13480 | 0.22264 | 0.10526 | 0.09045 | 0.12894
Average
travel
distance 0.04676 | 0.05548 | 0.07358 0.08181 | 0.13480 | 0.04048 | 0.11579 | 0.08292 | 0.07895
Frequency
of service | 0.21949 | 0.14024 | 0.1594 0.17726 | 0.11029 | 0.38456 | 0.18947 | 0.12438 | 0.18814
Type of
Service 0.04342 | 0.06557 | 0.04013 0.11817 | 0.07353 | 0.03835 | 0.10526 | 0.12438 | 0.07610
Fare 0.28669 | 0.06557 | 0.22074 0.05598 | 0.23284 | 0.12144 | 0.16842 | 0.19347 | 0.16814
Comfort 0.03575 | 0.07212 | 0.04013 0.09669 | 0.04412 | 0.04554 | 0.06316 | 0.14214 | 0.06746
Safety 0.2198 | 0.22038 | 0.14716 0.23634 | 0.09804 | 0.1041 | 0.07368 | 0.16584 | 0.1582
Total 1 1 1 1 1 1 1 1

Source: Field Survey, 2009
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Table 6.3: Ratio Scale of Each Criterion Compared to Other Criterion

Average

Travel | Waiting | travel Frequency | Type of

Time | Time distance | of service | Service Fare Comfort | Safety
Travel
Time 1 1.04 1.70 1/1.40 1.76 1/1.25 2.00 1/1.18
Waiting
time 1/1.04 1 1.63 1/1.46 1.70 1/1.30 1.93 1/1.22
Average
travel
distance 1170 | 1/1.63 1 1/2.38 1.04 1/2.13 1.18 1/2.00
Fregquency
of service 1.40 1.46 2.38 1 247 112 281 1.19
Type of
Service V176 | 1170 1/1.04 1/2.47 1 1221 113 1/2.08
Fare 1.25 1.30 2.13 1/1.12 221 1 251 1.06
Comfort 1/2.00 | 1/1.93 1/1.18 1/2.81 1113 1/2.51 1 1/2.36
Safety 1.18 122 2.00 1/1.19 2.08 1/1.06 2.36 1

Source: Field Survey, 2009

6.3 Pair-wise Comparison Matrix and Importance Weight of Transport

related Aspects by the Respondents Weighting Public Bus I nsignificantly

In order to find out the Pair-wise Comparison Matrix and Importance Weight for the
respondents weighting public bus significantly, several steps were followed. The
steps were described earlier. The steps were presented through several tables such as
Main matrix A (Table 6.4), AW (Table 6.5), AC (was attached in Appendix 11) and
Cl (was attached in Appendix I1).

The comparison matrix clearly shows in ordinal scale that fare is strongly evaluated
by the respondents weighting bus service unimportantly than other aspects. Fare is
1.87:1 more important than waiting time, 2.56:1 more important than frequency of
service, and so on (Table 6.4). In the same way, the pair-wise matrix presents the
aggregated importance of each factor compared to all other factors in an ordinal
scale.
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Table 6.4: Par-wise Comparison Matrix and Importance Weight of Transport
related Aspects by the Respondents Weighting Public Bus Insignificantly {Main
Matrix A}

Average

Travel Waiting travel Frequency | Type of

Time Time distance of service Service | Fare Comfort | Safety
Travel
Time 1 1.87 0.390625 | 1.833333 | 2.16667 | 1.1667 | 1.8333 | 1.16667
Waiting
time 0.53476 1 0.5347594 | 1.333333 | 1.66667 | 0.5348 12 1.33333
Average
travel
distance 2.56 1.87 1 1.833333 15 1.1667 | 1.3333 | 0.83333
Frequency
of service | 0.54545 0.75 0.5454545 1 1.1667 | 0.3906 | 1.8333 | 0.65359
Type of
Service 0.462 0.6 0.6666667 | 0.857118 1 0.346 0.5348 | 0.64103
Fare 0.85714 1.87 0.8571429 2.56 2.89 1 2.89 0.85712
Comfort 0.54545 | 0.833333 0.75 0.545464 187 0.346 1 0.65359
Safety 0.85714 0.75 1.2 153 1.56 1.1667 153 1
Total 7.36149 | 9.543333 | 5.9446484 | 11.49258 | 13.8200 | 6.1175 | 12.155 | 7.13867

Source: Field Survey, 2009

Table 6.5 and Figure 6.2 show relative importance of each transport related attribute
by the respondents weighting bus service unimportantly in choosing residential
location. The figure shows that fare is the most important attribute for the
respondents who did not confer significant importance to bus service in choosing
residential location. Average travel distance is the second vital point for the
respondents and next comes the matter of travel time. Moreover, the importance of
safety has more significance than waiting time. Average travel distance, type of

service and comfort convey comparatively less weight than the other attributes.

Form the weight of the criteria it can be measured that fare is 1.16 (= .176 /.152)
times more important than fare, 1.96 (= .176/.0.090) times than frequency of service
and so on. In the same way, ratio scale of each criterion compared to each criterion
can be determined (Table 6.6)
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Figure 6.2: Relative Weight of Transport Related Attributes

Table 6.5: Importance Weight (C) of Transport related Attributes { AW}
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Average

Travel Waiting | travel Freguency | Type of

Time Time distance | of service | Service | Fare Comfort | Safety ©
Travel
Time 0.13584 | 0.19595 | 0.06571 0.15952 | 0.15678 | 0.1907 | 0.1508 | 0.16343 | 0.15235
Waiting
time 0.07264 | 0.10478 | 0.08996 0.11602 | 0.12059 | 0.0874 | 0.0987 | 0.18678 | 0.10962
Average
travel
distance 0.34776 | 0.19595 | 0.16822 0.15952 | 0.10854 | 0.1907 | 0.1097 | 0.11674 | 0.17464
Frequency
of service 0.0741 | 0.07859 | 0.09176 0.08701 | 0.08442 | 0.0639 | 0.1508 | 0.09156 | 0.09026
Type of
Service 0.063 | 0.06287 | 0.11215 0.07458 | 0.07236 | 0.0566 0.044 | 0.0898 | 0.07188
Fare 0.11644 | 0.19595 | 0.14419 0.22275 | 0.20912 | 0.1635 | 0.2378 | 0.12007 | 0.17622
Comfort 0.0741 | 0.08732 | 0.12616 0.04746 | 0.13531 | 0.0566 | 0.0823 | 0.09156 | 0.08759
Safety 0.11644 | 0.07859 | 0.20186 0.13313 | 0.11288 | 0.1907 | 0.1259 | 0.14008 | 0.13745

Source: Field Survey, 2009

Table 6.6: Ratio Scale of Each Criterion Compared to Other Criterion

Average

Travel | Waiting | travel Frequency | Type of

Time Time distance | of service | Service | Fare Comfort | Safety
Travel Time 1 1.38 1/1.15 1.69 211 11.16 173 111
Waiting time 1/1.38 1 1/1.59 1.22 1.53 1/1.60 1.25 1/1.25
Averagetravel
distance 1.15 1.59 1 1.94 243 1/1.01 1.99 1.28
Frequency of service | 1/1.69 | 1/1.22 | 1/1.94 1 1.25 1/1.96 1.02 1/1.52
Type of Service 1/211 | 1/1.53 | 1/2.43 11.25 1 244 | 1122 | 1/1.90
Fare 1.16 1.60 1.01 1.96 244 1 2.00 1.28
Comfort /173 | 1/1.25 | 1/1.99 1/1.02 1.22 1/2.00 1 1/1.56
Safety 1/1.11 1.25 1/1.28 1.52 1.90 1/1.28 1.56 1

Source: Field Survey, 2009
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6.4 Comparison of Relative Importance of the Respondents Weighting
Public Bus Significantly and Insignificantly

Relative importance of transport related aspects vary with the respondents.
Comparison of relative weightage for the respondents who weight bus service
significantly or not was presented in Figure 6.3. The figure shows that the relative
importance of travel time, waiting time, type of service, fare, comfort and safety do
not show very significant change for both groups of respondents. Additionally, the
respondents weighting public bus significantly give more weight to frequency of
service where as the respondents weighting public bus insignificantly confer more
weights to average travel distance. From this it was observed that the respondents
weighting bus service importantly in choosing residential location, want to live in
place where there is an opportunity to use bus service easily and therefore, they were
not aware about travel distance. But in the other case, the respondents who do not
give significant emphasis on public bus service in choosing residential location are
more aware about their average travel distance. Figure 6.3 presents the comparison

of the overall magnitude for both groups of respondents.
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Figure 6.3: Comparison of Relative Importance



6.5 Consistency Arguments

The study estimated the relative importance of transport related aspects for housing
location preference on the basis of respondents weightage. Moreover, the study
estimated the Consistency Index (Cl) for both groups of respondents and also
determined the Consistency Ratio (CR) by comparing Consistency Index (CI) to the
Random Index (RI). That represented the consistency of the AHP calculation. In
AHP, if CI/RI = < 0.10, the degree of consistency is satisfactory, but if CI/RI > 0.10,
inconsistencies may exist and the AHP may not yield meaningful results. Table 6.7
shows that relative weight for both groups of respondents has expected level of
consistency, asall CRislessor equal to 0.1

Table 6.7: Consistency of Relative Importance of Transport Related Attributes

Group of Respondents (i) Cl CR =CI/RI | Consistency

Weighting public bus significantly 8.894511 | 0.127787 0.090629 Consistent

Weighting public businsignificantly | 8.349295 | 0.049899 0.03539 Consistent

Source: Field Survey, 2009
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CHAPTER 7
PROBLEMSFACED BY THE RESPONDENTS

7.1 Introduction

The third objective of the study was to identify the problems faced by the bus users
for giving or not giving importance to the bus service in choosing residential
location. This chapter aso highlighted some benefits for giving importance to bus
service in residential location choice. At first in order to identify the problems and
benefits, a pilot survey was carried out. Analyzing the data collected from the pilot
survey, finaly ten problems and four benefits were selected for questionnaire
survey. The data was collected from the respondents in rank basis and was
prioritized using the formula of Priority Index to find out the weightage of each
factor. This chapter described the sequential steps of identifying the problems faced
by the respondents for giving or not giving importance to the bus service in choosing

residential location.

In case of preparing the priority index for the problems, the following scale was

considered.

Scale:

¥ priority 2@ 34 g" s gh 7N an g 10" No priority
1.00 090 080 070 060 050 040 030 020 0.10 0.00

In case of preparing the priority index for the benefits, the following scale was
considered.

Scale:
1% priority 2" 3 4 No priority
1.00 0.75 0.50 0.25 0.00

The following formula was used to prepare priority indices of the variables:
_2sh
N

Where,
| = priority index suchthat O<1 <1
s = scalevalue at ith priority
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fi = frequency of theith priority
N = total no. of observations
=2 fi

7.2 Problems Faced by the Bus Users for Giving Importance to the Bus

Servicein Choosing Residential L ocation

The survey result shows that most of the bus users (70%) considered bus service as
an influential factor in choosing residential location. The bus users, who gave
importance to bus service in choosing residential location, face some problems such
as they have to pay high house rent for staying near to bus stop locations, limited
seat, poor road condition, low speed due to traffic jam, etc. Most of the problems
are related to transport aspects. The problems were prioritized using the Priority

Index formula and the detail steps were presented below.

In Table 7.1, responses of all respondents were summarized in accordance with
priority. From the table it is observed that most of the respondents face high house
rent problem which is followed by limited seat.

Table 7.1: Priority Index of Frequency of Responses for the Problems

Priority Frequency of responses
High Limi | Boarding/ Environ Low Poor Access Defin
house | ted Un- ment frequen | Road | ibility Proble | ed

Rent Seat | boarding Low inside | tcy of Condi | tobus m of bus

problem speed | thebus | service | tion stop fare stop

1 92 40 15 22 8 6 25 12 10 0

2 45 75 15 20 10 8 35 12 28 0

3 35 55 9 18 9 19 45 30 32 0

4 23 35 14 66 4 3 60 15 35 20

5 15 10 26 44 12 8 55 50 25 13

6 10 5 24 10 41 50 0 30 45 22

7 0 0 25 10 36 30 0 15 20 22

8 0 0 15 10 10 18 0 8 15 21

9 0 0 10 5 15 22 0 28 10 22
10 0 0 5 2 20 20 0 20 0 30
0 0 0 62 13 55 36 0 0 0 70
Total 220 | 220 220 220 220 220 220 220 220 | 220

Source: Field survey, 2009
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The priority index for al problems was summarized in Table 7.2. The table shows
that most of the respondents have to pay high house rent for giving priority to bus
service. Secondly, they face limited seat problems of bus service which is a very
common problem for all the bus users of Dhaka City because limited number of
services are responsible for failure to meet the demand of large number of people.
The respondents identify poor road condition as the next problem which is followed
by low speed (especially due to traffic jam). Fare problem is another common
phenomenon because most of the people of our country are poor. The bus users also
face accessibility problem from house/ workspace to bus stop. In some cases the
distance is beyond walking distance but the supporting transport modes are not
available or due to some seasonal maintenance or seasonal disaster the roads become
unusable most of the time, so people have to suffer to go to the bus stop from their

origin.

Table 7.2: Priority Indexes of Various Problems

Problems Priority Index | Rankingsin order of priority
High house Rent 0.866 I
Limited Access or Seat 0.839 ]
Boarding/Un-boarding problem 0.410 Vil
L ow speed 0.637 v
Environment inside the bus 0.350 IX
L ow freguency of service 0.382 VIII
Poor Road Condition 0.761 I
Accessibility to bus stop 0.538 VI
Problem of fare 0.624 V
Defined bus stop 0.251 X

Source: Field survey, 2009

7.3 Problems Faced by the Bus Users for Giving No Importance to the
Bus Servicein Choosing Residential L ocation

The bus users, who did not give importance to bus service in choosing residential
location, also face some problems such as low frequency of service, accessibility to
bus stop, fare problem, limited seat problems, etc. The problems were prioritized

using the Priority Index formula and the detail steps were presented below.
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The responses of al the respondents in accordance with priority were summarized in
Table 7.3. The survey result shows that most of the respondents face the problem of

low frequency of service which isfollowed by limited seat.

Table 7.3: Priority Index of Frequency of Responses for the Problems

Priority Freguency of responses
High | Limit | Boar-d Environ- | Low | Poor Access- Defined
house | ed ing/Un- ment freque- | Road Ibility Problem | bus
Rent | Seat | boarding | Low inside ncy of | Condi- | tobus | of fare stop
problem | speed | thebus | service | tion stop
1 0 20 7 1 1 40 2 2 19 3
2 14 15 2 7 1 25 4 10 10 7
3 10 9 3 5 2 10 3 18 23 12
4 15 15 9 18 6 10 2 8 7 5
5 12 15 6 10 6 10 8 8 10 10
6 12 5 0 15 0 0 13 25 10 15
7 11 8 2 22 1 0 20 13 8 10
8 18 8 6 17 4 0 18 7 2 15
9 3 0 15 0 26 0 25 4 3 18
10 0 0 20 0 10 0 0 0 3 0
0 0 0 25 0 38 0 0 0 0 0
Total 95 95 95 95 95 95 95 95 95 95

Source: Field survey, 2009

The priority index for al problems was summarized in Table 7.4. The table shows
that most of the respondents give high priority to low frequency of service. The
respondents who did not chose residential location considering the bus service, most
of them reside at distant places from bus stop location and also sometimes it is
difficult for them to get the bus service. Secondly, they face the most common
problem that is limited seat of bus service. As most of the respondents reside at
distant places from bus stop location, they face accessibility problems from house to
bus stop because without reaching the bus stop it is difficult for them to get bus
service easily. They aso face some other problems such as high house rent, low

speed, bus stop location and so on.




59

Table 7.4: Priority Indexes of Various Problems

Problems Priority Index | Rankingsin order of priority
High House Rent 0.576 V
Limited Access or Seat 0.719 Il
Boarding/Un-boarding problem 0.302 IX
L ow speed 0.540 VI
Environment inside the bus 0.201 X
L ow freguency of service 0.879 I
Poor Road Condition 0.412 VIII
Accessibility to bus stop 0.594 [\
Problem of fare 0.705 Il
Defined bus stop 0.505 VIl

Source: Field survey, 2009

7.4 Comparison

From the survey results, it was observed that the problems faced by bus users for
giving importance to bus service in residential location choice differs from the
respondents giving no importance to bus service. Respondents who have given
importance to bus service, give highest priority to high house rent problem for
staying close to bus stop location or main roads whereas who did not give
importance to bus service, confer highest priority to low frequency of bus service as
they do not avail bus service easily. Both groups have given second priority to
limited seat that is common for most of the bus users. Thirdly, the first group gives
importance to poor road condition whereas the other group gives importance to high
fare. Figure 7.1 shows the comparison of weightage given by the respondents who

has given or not given importance to bus service in choosing residential location.

17 oses
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High house Limited BoardingUn- Low speed  Environment Low Poor Road  Accessibility  Problemof = Defined bus

Rent Access or boarding insidethe bus frequency of Condition to bus stop fare stop
Seat problem service

‘ —&— Priority Index of the Problems for givingimportance to the bus service —#— Priority Index of the Problems for not givingimportance to the bus service ‘

Figure 7.1: Comparison of Priority Index of the Problems for Giving or Not Giving
Importance to Bus Service in Residential Location Choice
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7.5 Benefitsfor Giving Importance to Bus Service in Residential L ocation
Choice

The bus users, who have given importance to bus service in choosing residential
location, also enjoy some benefits such as they can save time and cost because they
get bus service easily and amost frequently. As a result they become able to

maintain their work time.

In Table 7.5, responses of all respondents were summarized in accordance with
priority. From the table it was observed that most of the respondents give first
priority to time save which is followed by cost. This is because, in Dhaka city, the
value of travel time ranges between 60% of hourly income for low income people to
35% of the same for high income people (Alam et al.,1999) which is greatly more
than travel cost . Additionally, alarge number of respondents confer second priority

to time save that is followed by regular service frequency.

Table 7.5: Priority Index of Frequency of Responses for the Benefits

Priority Time Save | Cost Save | Service Frequency | Safety
1 91 79 46 4

2 79 48 56 37
3 32 52 60 76
4 18 41 54 90
No Priority 0 0 4 13
Total 220 220 220 220

Source: Field survey, 2009

The priority index for all benefits was summarized in Table 7.6. The table shows
that most of the respondents give highest priority to time save, secondly to cost save,

thirdly to service frequency and fourthly they give priority to safety.

Table 7.6: Priority Indexes of Various Benefits

Benefits Priority Index Rankingsin order of priority
Time Save 0.776 [

Cost Save 0.688 1

Service Frequency 0.598 Il

Safety 0.419 v

Source: Field survey, 2009
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7.6 Conclusion

The people of Dhaka city have to compete hard to get access both in limited housing
and bus service. However, they have to adjust with various aspects related with their
preferred residential location. The survey result shows that a significant percentage
of bus users chose their residential location considering the bus service and only
30% bus users chose their location not giving importance to bus service. But both of
the cases they have to face some problems. Besides these, the people who chose
residential location considering bus service aso enjoy some benefits such as they
can save their time as well as cost that makes their life easy, comfortable and safe.
However, it can be said that despite some problems the people who choose
residential location considering bus service, become able to maintain time, save cost
and can enjoy safety over than the people who choose residential location not

considering bus service.
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CHAPTER 8
CONCLUSION

In Dhaka City, most of the people (54%) live in rented housing and a large portion
of them live below poverty line. Moreover, bus is the only public transport mode
and a very small portion of people own private car. In that circumstance, a large
number of people have to compete for getting access to both housing and bus
service. Considering the overal situation, this study aims to find out the influence of
bus service on residential location choice that would be useful to make a balance

within these two imperative aspects.

Residentia location choice is a complicated aspect and a large number of factors are
associated with it. To develop a comprehensive understanding about residential
location choice in Dhaka City, it is necessary to investigate peoples’ view about the
attributes related with residential location choice. This assessment may play an
important role in developing housing policy, transport policy and also can help the

developersto choose location for their housing projects.

8.1 Findings

Firstly, the study identified the influential factors of residential location choice
applying priority index formula and multinomial logistic regression analysis. The
study result showed that generally people of Dhaka city gave highest priority to
house rent in choosing residential location. Secondly they considered housing
characteristics, thirdly bus service, fourthly they gave emphasis to distance and

availability of various community facilities and so on.

Moreover, usually the people of low rent area significantly considered rent; bus
service; distance to work place and distance and availability of various community
facilities such as school, kutcha bazaar, etc relative to high rent area. In case of
medium rent area, people usually chose residential location considering house rent;

housing characteristics; bus service; distance to work place; distance and availability
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of various community facilities such as school, kutcha bazaar, etc; security

condition; proximity of relatives/ colleagues compared with high rent area.

An attempt was also made to find out the level of importance of transport related
aspects employing Analytical Hierarchical Process (AHP). The findings reveaed
that the respondents, who chose residentia location giving significant influence to
bus service, gave more emphasis on frequency of service that reduced the waiting
time, service availability on the defined route and so on. The respondents who chose
residential location without giving significant influence on bus service conferred
more weights on fare, average travel distance and travel time. It indicated that this
group of respondents is not concerned about bus service and wants to reside near

work place emphasizing on distance and travel time.

The survey result also showed that the respondents face some problems both for
giving or not giving importance to bus service. But there is variation in the nature of
problems. People, who have given importance to bus service, generally face high
house rent problem for staying close to bus stop location or main roads whereas
people who did not give importance to bus service, face the problem of low
frequency of bus service as they do not avail bus service easily. Besides these, the
people who chose residentia location considering bus service also enjoy some
benefits such as they can save their time as well as cost that makes their life easy,
comfortable and safe.

The consequence of the above discussion leads to the conclusion that bus service has
significant influence in choosing residential location. Specially the low income and
middle income people consider bus service more significantly compared to high

income people.

8.2 Recommendations

On the basis of findings, some strategy could be proposed for improving the

coordination among the residential location and bus service:



It is evident from the study that people give highest priority to house rent in
choosing residential location. So, there should be up-to-date and effective house rent
control approach. At the same time, proper enforcement of the rent control measures

and its proper maintaining should be required.

The study also showed that most of the people of low and medium rent area
significantly consider bus service in residentia location choice. Hence, Low and
medium rent housing locations should be selected considering the bus routes or bus
routes should be revised to cover the existing locations. The time schedule, number
of sitting bus and service quality of bus service should be improved to attract all

income groups.

Distance to workplace and distance and availability of various community facilities
also have significant influence on residential location choice. Community facilities
like shopping facilities, recreational facilities, etc are also very important to increase
the attractiveness of the residential areas to the dwellers. So, housing area should be
planned in such way that people will get easy access to workplace, market, school,
bus stop and other facilities. For example, low income people housing project
should be undertaken in such away that house rent will be lower, bus service will be
available, different community facility will be within their acceptable limits and so
on. Moreover, government can take housing projects or can inspire the developers to
take projects considering the peoples demand specially for low and medium income
people. Additionally, government should take necessary steps to maintain the

housing quality of the private housing area.

8.3 Planning Application

Government of Bangladesh is going to introduce BRT in Dhaka City. However,
before doing this, it is important to know people's view and interest about their
public bus service. This study showed that specially the low and middle income
people and in some cases the high income people are interested to use bus service if
they get their desired types of service. So this study may act as a guideline for the
concerned authority of BRT system.
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Also Government of Bangladesh is going to implement the DAP in Dhaka city. The
DAP dready prepared the landuse map of Dhaka city. Hence, the concerned
authority of transportation can revise or update the transport network to meet the
existing demand or they also can design their network comprising the locations of

future satellite cities.

In case of taking the housing project, it is important for both the government and
private sector to consider peoples demand. This study may act as a guideline for

giving idea about the demand of people of different income groups.

In conclusion, it is suggested to take cautions in applying the results of the model in
practical field. The study was conducted on only the bus users. However, further

systematic analysis may be required to reduce the degree of uncertainty.
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Bangladesh University of Engineering and Technology, Dhaka

Department of Urban and Regional Planning

Resear ch title: ‘ The Influence of Bus Service on the Choice of Residential L ocation.’
(Only for research purpose)

ID NO: Bus Stop: Route : Time: Date:
I nfor mation about respondent:
Name of the respondent: Age
L ocation of residence: Sex:
Occupation: Marital status:
Income: Car Ownership: 1. Yes
Family member: 2. No
Code
Age Sex Marital Occupation Income
status
1.20-30 2.30-40 | 1. Mde | 1. Married 1. Service 1. Below 10,000 | 6.30,001-40,000
3.40-50  4.50-60 | 2. Female | 2. Unmarried | 2. Business 2.10,000-15,000 | 7.40,001-50,000
5. More than 60 3. Divorced 3. Householdswork | 3. 15,001-20,000 | 8.50,001-70,000
4. Widow 4. Teacher/professor | 4.20,001-25,000 | 9. More than 70,000
5. Doctor/Engineer 5. 25,000-30,000
6. Others

Information about residence:

Please answer according to scale provided

Distance Mode
Facility from house of
(Time, min) | travel
Playground
Parks

Health care center

Housing
characteristics

No. of rooms..........

Escalator: 1. Yes 2.No

Parking: 1.Yes 2.No

Type of housing: 1. Owner 2. Tenant
3. Non-rent payer

Community center Houserent/month | 1. Lessthan Tk.5000 4. Tk. 15,001-20,000
Shopping center 2. Tk. 5000-10,000 5. Tk. 20,001- 25,000
Kutcha bazaar 3. Tk. 10,001-15,000 6. Tk. Above 25,000
Grocery shop Security tothe 1. Veysafe 2. Safe 3. Moderate
Religious center surroundings 4. Unsafe 5. Very unsafe
School Condition of 1. Verygood 2.Good 3. Moderate

Municipal Service | 4. Poor 5. Very Poor

Planning of 1.Verygood 2.Good 3. Moderate

neighborhood 4. Poor 5. Very Poor

Open space 1. Satisfactory 2. Unsatisfactory

Condition of roads | 1. Verygood 2.Good 3. Moderate

4. Poor 5. Very Poor

L ocation choicecriteria

What factors did you consider in choosing residential location? (In accordance with

importance)

1. Housing characteristics
2. House Rent

3. Distance of work place
4, Availability and distance of different

community facilities

5. Public Bus service
6. Condition of roads

7. Security
8. Condition of Municipa Service
9. Planning of neighborhood

10. Open space
11. Proximity of relatives or colleagues
12. Social aspects




Information regarding transport:

1) How frequent do you travel by passenger bus service? --------------

1. Daily 3. 1to 3timesin aweek
2. 4to 6 timesin aweek 4. Sometimes
2) What type of bus service do you usually use?
1. Single Decker local bus service 5. Double Decker sitting bus service
2. Double Decker local bus service 6. Sitting mini bus service
3. Loca mini bus service 7. Premium buswith AC

4, Single Decker sitting bus service
3) Purpose of travel:

1. Work 6. Shopping
2. Educational 7. Socia
3. Business or commerce 8. Other
4, Recreationd
4) How much would be average travel time to reach your destination?-----
1. Less than 15 minutes 4.30 to 45 minutes
2. 15to 20 minutes 5. More than 45 minutes

3. 20 to 30 minutes
5) How long have you to wait for the bus?

1. Less than 5 minutes 4. 15to 20 minutes
2. 510 10 minutes 5. 20 to 30 minutes
3. 10 to 15 minutes 6. More than 30 minutes

6) Please mention monthly expense of bus service.
7) Location of work place:
8) Origin and destination distance from bus stop.

Origin Destination

1. Lessthan%2km. 1. Lessthan Y2 km.

2. Lessthan 1km but more than ¥2 km. 2. Less than 1km but more than ¥2 km.

3. 1km 3. 1km.

4, Morethan 1 km. 4, Morethan 1 km.
9) How do you reach the bus stop?

1. Waking 3. Car

2. By rickshaw 4. Minibug/Tempo/Human Hauler
10) How much time does it take to reach the bus stop?

1. Lessthan 10 minutes min 3. 15-20 minutes

2.10-15 minutes 4. More than 20 minutes

Givethe appropriaterating among the attributesto each other between 1-9
For the values the following verbal equivalences are given:

Intensity of | Definition Explanation

importance

1 Equally important | Two decision elements (e.g. indicators) equally influence the

parent decision element.

2-3 Weakly more One decision element is weakly more influentia than others
important/ better

4-5 Strongly more One decision element has significant influence over the others
important/better

6-7 Very strongly more | One decision element has significantly more influence over the
important/better others

8-9 Absolutely more The difference between influences of the two decision elementsis
important/Better extremely significant




Givethe appropriate rating for your desired attributes

o) B8 wab | 8 £
FE|sE BoE|33 852 |2 |8
- i = = o] 8 >8ES g o} 3
Attributes = = S3B|S.| 2R 5 & S
IEQ|L° ~ L
Travel Time 1 X X X X X X X
Waiting Time 1 X X X X X X
Average Travel 1 X X X X X
Distance
Frequency of 1 X X X X
Service
Type of Service 1 X X X
(sitting or local)
Fare Rate 1 X X
Comfort 1 X
Safety 1

11) What problems are you facing in spite of giving importance to bus service in choosing
residential location? (In accordance with importance)

1. HighHouse Rent 6. Low Frequency of Service
2. Limited Seat 7. Poor Road Condition

3. Boarding Un-boarding problem 8. Accessibility to Bus Stop
4. Low speed 9. Problem of fare

5. Environment Inside the Bus 10. Defined Bus Stop

12) What problems are you facing for not giving importance to bus service in choosing
residential location? (In accordance with importance)

1. HighHouse Rent 6. Low Frequency of Service
2. Limited Seat 7. Poor Road Condition

3. Boarding Un-boarding problem 8. Accessihility to Bus Stop
4. Low speed 9. Problem of fare

5. Environment Inside the Bus 10. Defined Bus Stop

13) What benefits are you enjoying for giving importance to bus service in choosing
residential location? (In accordance with importance)

1. Time Save 3. Good Service Freguency

2. Cost Save 4. Safety

Signature of the interviewer
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Table 1: Distance of Various Facilities from the Residence

Facilities Distance in minutes
Residential Within More No
L ocation 10 11-20 | 21-30 | 31-40 | than 40 | facility
Azimpur Playground 11 1 0 0 0 0
Park 0 12 0 0 0 0
Health Care Centre 12 0 0 0 0 0
Community Centre 7 3 2 0 0 0
Shopping Centre 11 1 0 0 0 0
Kutcha Bazaar 12 0 0 0 0 0
Grocery Shop 12 0 0 0 0 0
Religious Centre 12 0 0 0 0 0
School 12 0 0 0 0 0
Total 89 17 2 0 0 0
% 8241 | 1574 | 1.85 0 0 0
Badda Playground 3 1 0 0 0 12
Park 0 1 4 0 0 11
Health Care Centre 6 10 0 0 0 0
Community Centre 5 9 2 0 0 0
Shopping Centre 7 8 1 0 0 0
Kutcha Bazaar 12 4 0 0 0 0
Grocery Shop 16 0 0 0 0 0
Religious Centre 16 0 0 0 0 0
School 11 3 2 0 0 0
Total 76 36 9 0 0 23
% 52.78 | 25.00 | 6.25 0.00 0.00 15.97
Banani Playground 0 0 0 0 0 2
Park 0 2 0 0 0 0
Health Care Centre 2 0 0 0 0 0
Community Centre 2 0 0 0 0 0
Shopping Centre 2 0 0 0 0 0
Kutcha Bazaar 2 0 0 0 0 0
Grocery Shop 2 0 0 0 0 0
Religious Centre 2 0 0 0 0 0
School 2 0 0 0 0 0
Total 14 2 0 0 0 2
% 7778 | 11.11 | 0.00 0.00 0.00 11.11
Cantonment Payground 3 0 0 0 0 0
Park 0 2 0 0 0 1
Health Care Centre 2 1 0 0 0 0
Community Centre 1 2 0 0 0 0
Shopping Centre 0 3 0 0 0 0
Kutcha Bazaar 2 1 0 0 0 0
Grocery Shop 3 0 0 0 0 0
Religious Centre 3 0 0 0 0 0
School 2 1 0 0 0 0
Total 16 10 0 0 0 1
% 59.26 | 37.04 | 0.00 0.00 0.00 3.70
Demra Playground 3 0 0 0 0 0
Park 0 1 1 0 1 0
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Facilities Distance in minutes

Residential Within More No

L ocation 10 11-20 | 21-30 | 31-40 | than 40 | facility
Health Care Centre 2 1 0 0 0 0
Community Centre 1 2 0 0 0 0
Shopping Centre 1 1 0 0 1 0
Kutcha Bazaar 2 1 0 0 0 0
Grocery Shop 3 0 0 0 0 0
Religious Centre 3 0 0 0 0 0
School 3 0 0 0 0 0
Total 18 6 1 0 2 0
% 66.67 | 2222 | 3.70 0.00 41 0.00

Dhanmondi Playground 10 2 0 0 0 3
Park 7 5 2 0 0 1
Health Care Centre 15 0 0 0 0 0
Community Centre 8 7 0 0 0 0
Shopping Centre 10 5 0 0 0 0
Kutcha Bazaar 15 0 0 0 0 0
Grocery Shop 15 0 0 0 0 0
Religious Centre 15 0 0 0 0 0
School 10 4 1 0 0 0
Total 105 23 3 0 0 4
% 7778 | 17.04 | 2.22 0.00 .00 2.96

Firmgate Playground 8 2 1 1 0 9
Park 7 2 2 1 0 9
Health Care Centre 16 5 0 0 0 0
Community Centre 15 6 0 0 0 0
Shopping Centre 14 5 1 0 1 0
Kutcha Bazaar 21 0 0 0 0 0
Grocery Shop 21 0 0 0 0 0
Religious Centre 21 0 0 0 0 0
School 18 3 0 0 0 0
Total 141 23 4 2 1 18
% 74.60 | 1217 | 212 1.06 0.53 9.52

Gulshan Playground 14 2 0 0 0 3
Park 9 7 2 0 0 1
Health Care Centre 9 8 2 0 0 0
Community Centre 12 5 2 0 0 0
Shopping Centre 11 8 0 0 0 0
Kutcha Bazaar 15 4 0 0 0 0
Grocery Shop 17 2 0 0 0 0
Religious Centre 19 0 0 0 0 0
School 17 2 0 0 0 0
Total 123 38 6 0 0 4
% 7193 | 2222 | 351 0.00 .00 2.34

Jatrabari Playground 2 0 2 0 0 0
Park 0 0 2 0 2 0
Health Care Centre 2 0 2 0 0 0
Community Centre 2 2 0 0 0 0
Shopping Centre 2 1 1 0 0 0
Kutcha Bazaar 3 1 0 0 0 0
Grocery Shop 4 0 0 0 0 0
Religious Centre 4 0 0 0 0 0
School 4 0 0 0 0 0




76

Facilities Distance in minutes
Residential Within More No
L ocation 10 11-20 | 21-30 | 31-40 | than 40 | facility
Total 23 4 7 0 2 0
% 63.89 | 11.11 | 1944 | 0.00 5.56 0.00
Khilgaon Playground 2 0 0 0 0 4
Park 0 4 1 0 0 1
Health Care Centre 2 2 2 0 0 0
Community Centre 1 3 2 0 0 0
Shopping Centre 1 4 1 0 0 0
Kutcha Bazaar 5 1 0 0 0 0
Grocery Shop 6 0 0 0 0 0
Religious Centre 6 0 0 0 0 0
School 5 1 0 0 0 0
Total 28 15 6 0 0 5
% 5185 | 27.78 | 11.11 0.00 0.00 9.26
Mirpur Playground 37 2 4 0 2 8
Park 8 14 20 0 6 5
Health Care Centre 23 14 16 0 0 0
Community Centre 22 15 15 0 1 0
Shopping Centre 31 17 3 0 2 0
Kutcha Bazaar 53 0 0 0 0 0
Grocery Shop 53 0 0 0 0 0
Religious Centre 53 0 0 0 0 0
School 43 10 0 0 0 0
Total 323 72 58 0 11 13
% 67.71 | 15.09 | 12.16 | 0.00 2.31 2.73
M oghbazar Payground 5 15 0 1 0 12
Park 4 8 9 1 1 10
Health Care Centre 15 13 5 0 0 0
Community Centre 10 18 3 2 0 0
Shopping Centre 20 13 0 0 0 0
Kutcha Bazaar 31 2 0 0 0 0
Grocery Shop 32 1 0 0 0 0
Religious Centre 33 0 0 0 0 0
School 24 9 0 0 0 0
Total 174 79 17 4 1 22
% 58,59 | 26.60 | 5.72 1.35 0.34 7.41
M ohakhali Playground 5 1 0 0 0 3
Park 1 0 1 0 0 7
Health Care Centre 6 3 0 0 0 0
Community Centre 2 4 3 0 0 0
Shopping Centre 5 4 0 0 0 0
Kutcha Bazaar 8 1 0 0 0 0
Grocery Shop 9 0 0 0 0 0
Religious Centre 9 0 0 0 0 0
School 9 0 0 0 0 0
Total 54 13 4 0 0 10
% 66.67 | 16.05 | 4.94 0.00 0.00 12.35
Mohammadpur | Playground 16 7 0 0 0 2
Park 8 10 2 0 0 5
Health Care Centre 19 4 2 0 0 0
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Facilities Distance in minutes
Residential Within More No
L ocation 10 11-20 | 21-30 | 31-40 | than 40 | facility
Community Centre 10 10 3 0 0 2
Shopping Centre 16 4 5 0 0 0
Kutcha Bazaar 20 5 0 0 0 0
Grocery Shop 25 0 0 0 0 0
Religious Centre 25 0 0 0 0 0
School 14 9 2 0 0 0
Total 153 49 14 0 0 9
% 68 21.78 | 6.22 0 0 4
Motijheel Playground 0 3 2 0 2 0
Park 2 0 4 0 1 0
Health Care Centre 0 4 1 0 2 0
Community Centre 2 5 0 0 0 0
Shopping Centre 2 3 2 0 0 0
Kutcha Bazaar 7 0 0 0 0 0
Grocery Shop 7 0 0 0 0 0
Religious Centre 7 0 0 0 0 0
School 4 1 2 0 0 0
Total 31 16 11 0 5 0
% 49.21 | 2540 | 1746 | 0.00 7.94 0.00
Nar ayanganj Payground 4 0 0 0 0 2
Park 0 0 4 0 0 2
Health Care Centre 0 4 0 0 0 2
Community Centre 0 3 1 0 0 2
Shopping Centre 1 4 1 0 0 0
Kutcha Bazaar 2 3 1 0 0 0
Grocery Shop 6 0 0 0 0 0
Religious Centre 6 0 0 0 0 0
School 6 0 0 0 0 0
Total 25 14 7 0 0 8
% 46.30 | 25.93 | 12.96 | 0.00 0.00 14.81
Old Dhaka Playground 2 3 0 0 0 0
Park 0 0 3 0 0 2
Health Care Centre 0 2 2 1 0 0
Community Centre 0 5 0 0 0 0
Shopping Centre 0 4 1 0 0 0
Kutcha Bazaar 5 0 0 0 0 0
Grocery Shop 5 0 0 0 0 0
Religious Centre 5 0 0 0 0 0
School 3 0 2 0 0 0
Total 20 14 8 1 0 2
% 444 | 3111 | 17.78 | 2.22 0.00 4.44
Rampura Playground 5 6 0 0 0 3
Park 4 1 4 2 0 3
Health Care Centre 8 3 2 0 1 0
Community Centre 8 4 2 0 0 0
Shopping Centre 1 12 1 0 0 0
Kutcha Bazaar 8 6 0 0 0 0
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Facilities Distance in minutes

Residential Within More No

L ocation 10 11-20 | 21-30 | 31-40 | than 40 | facility
Grocery Shop 14 0 0 0 0 0
Religious Centre 14 0 0 0 0 0
School 11 3 0 0 0 0
Total 73 35 9 2 1 6
% 5794 | 2778 | 7.14 1.59 0.79 4,76

Shahbagh Payground 2 0 0 0 0 1
Park 2 0 0 0 0 1
Health Care Centre 3 0 0 0 0 0
Community Centre 1 2 0 0 0 0
Shopping Centre 3 0 0 0 0 0
Kutcha Bazaar 1 2 0 0 0 0
Grocery Shop 3 0 0 0 0 0
Religious Centre 2 1 0 0 0 0
School 2 0 1 0 0 0
Total 19 5 1 0 0 2
% 7037 | 1852 | 3.70 0.00 0.00 741

Tejgaon Playground 3 0 1 0 0 0
Park 3 1 0 0 0 0
Health Care Centre 4 0 0 0 0 0
Community Centre 4 0 0 0 0 0
Shopping Centre 3 0 1 0 0 0
Kutcha Bazaar 4 0 0 0 0 0
Grocery Shop 4 0 0 0 0 0
Religious Centre 4 0 0 0 0 0
School 4 0 0 0 0 0
Total 33 1 2 0 0 0
% 9167 | 278 | 556 | 0.00 0.00 0.00

Uttara Payground 32 13 0 0 0 10
Park 27 10 0 1 2 15
Health Care Centre 24 22 7 0 0 2
Community Centre 17 23 8 2 1 4
Shopping Centre 23 27 3 0 2 0
Kutcha Bazaar 52 3 0 0 0 0
Grocery Shop 55 0 0 0 0 0
Religious Centre 52 0 3 0 0
School 35 18 2 0 0 0
Total 317 116 23 3 5 31
% 64.04 | 2343 | 4.65 0.61 101 6.26

Source: Field survey, 2009



Table 2: Travel Purpose (by bus) of the Respondents

Purpose Number | Percentage
Work 290 92.06
Business or Commerce 31 9.84
Educational 70 22.22
Recreational 19 6.03
Shopping 27 8.57
Social 88 27.94
Other 87 27.62

Source: Field survey, 2009

Table 3: Car ownership according to Monthly Income

Car Ownership
Income (Tk/M onth) Yes No Total
Below 10,000 0 31 31
10,000-15,000 1 45 46
15,001-20,000 7 85 92
20,001-25,000 9 66 75
25,001-30,000 13 28 41
30,001-40,000 2 15 17
40,001-50,000 1 4 5
50,001-70,000 3 3 6
More than 70,000 1 1 2
Total 37 278 315
% 11.75 88.25 100.00

Source: Field survey, 2009

Table 4: Frequency of Bus Travel by the Respondents

Freguency of Travel Number Per centage
Sometimes 2 .6

1to 3timesin aweek 40 12.7

4 to 6 timesin aweek 119 37.8
Daily 154 48.9
Total 315 100.0

Source: Field survey, 2009

Table5: A.C (for the respondents weighting public bus significantly)

79

Original Matrix A*C

AC=X

0.134104 | 0.279358

0.171063

0.086833

0.177569

0.059415

0.191129

0.072889

1.172359

0.061894 | 0.128935

0.171063

0.161262

0.139518

0.308263

0.112429

0.086274

1.169637

0.061894 | 0.059508

0.078952

0.086833

0.139518

0.056048

0.123671

0.079085

0.68551

0.290558 | 0.150424

0.171063

0.188139

0.114151

0.532454

0.202371

0.118627

1.767787

0.057473 | 0.070328

0.043065

0.125426

0.076101

0.053098

0.112429

0.118627

0.656546

0.379513 | 0.070328

0.236856

0.059412

0.240986

0.168143

0.179886

0.184531

1.519656

0.047331 | 0.077361

0.043065

0.102621

0.045661

0.063054

0.067457

0.135574

0.582123

0.291005 | 0.23638

0.157904

0.250852

0.101468

0.144123

0.0787

0.15817

1.418601

Source: Field Survey, 2009
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Table 6: Consistency Index (Cl) (for the respondents weighting public bus

significantly)
C AC=X XIC (X/C)/8
0.134104 | 1.172359 8.742183 1.092773
0.128935 | 1.169637 9.071549 1.133944
0.078952 | 0.68551 8.682617 1.085327
0.188139 | 1.767787 9.396186 1.174523
0.076101 | 0.656546 8.627318 1.078415
0.168143 | 1519656 9.037861 1.129733
0.067457 | 0.582123 8.629519 1.07869
0.15817 | 1.418601 8.968858 1.121107
1 Sum (X/C)= 71.15609 8.894511

Egn= 8.894511

Cl = 0.127787

CR (CI/RI) 0.090629 (OK)

Source: Field Survey, 2009

Table7: A.C (for the respondents weighting public bus insignificantly)

Original Matrix A*C

AC=X

0.15235

0.20498

0.06821907

0.165485

0.155731

0.2056

0.1606

0.16035

1.27329

0.08147

0.109615

0.09339081

0.120352

0.119793

0.0942

0.1051

0.18326

0.907228

0.39001

0.20498

0.17464081

0.165485

0.107814

0.2056

0.1168

0.11454

1.479844

0.0831

0.082211

0.09525862

0.090264

0.083858

0.0688

0.1606

0.08983

0.753944

0.07031

0.065769

0.11642721

0.077367

0.071876

0.061

0.0468

0.08811

0.597676

0.13058

0.20498

0.14969212

0.231077

0.207721

0.1762

0.2531

0.11781

1.471223

0.0831

0.091346

0.13098061

0.049236

0.134408

0.061

0.0876

0.08983

0.727471

0.13058

0.082211

0.20956897

0.138104

0.112126

0.2056

0.134

0.13745

1.149651

Source: Field Survey, 2009

Table 8: Consistency Index

insignificantly)

C AC=X X/C
0.152347 | 1.2732903 8.357842 1.04473
0.109615 | 0.90722795 8.276516 1.034565
0.174641 | 1.47984366 8.473642 1.059205
0.090264 | 0.75394391 8.352619 1.044077
0.071876 | 0.59767608 8.315391 1.039424
0.176218 | 1.47122279 8.348892 1.043611
0.087593 | 0.72747088 8.305102 1.038138
0.137446 | 1.14965119 8.364357 1.045545
1 Sum (X/C)= 66.79436 8.349295

Egn= 8.349295

Cl= 0.049899

CR (CI/RI) = 0.03539 Consistent

Source: Field Survey, 2009

(ClI) (for the respondents weighting public bus
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