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Abstract

I {he conteal of rural areas, accessibility or the quality of access is determined by
the extent to which it connects the focality to basic acecss, market opportunities for
agriculmral products and employment opportunities. Good acccss cun Incrcasc
productivily of a rural area, induce non- agricultural employment also improve socio
econgmic condition by increased income and incrcascd supply of vanous products
and necessitics.

This study has examined the applicability of three acecessibility mcasurement
melhods- Isochrone model, Geographic model and Potential {Gravity) model 1o
determine the accessibility indices lor rural mouzas i respect o their access Lo
service centres. Pourasava, Umon Headquarlers and growth Centres have been
considered as scrvice centies. Geographic Information System (GI13) has been used
as a ool for measuting distance. Transportalion system has been classified as pucea
road and kafehe road, while nctwork disiance has been measured on Lthe basis of

rencralized (mavel lime.

The study findings reveal fhat Potential accessibilily model can hest represent the
Overall Acccsmbility Level (QAL)Y of the mouzas as measured by a questionnaire
survey, and therelore, 15 regarded as the best option to measure the acoessibility the
rural localthies. Tsochrome model could explain only 43.8% of the changes in the
accessibility index values of the mouras, and was rejecied as an oplion for
accessibility measurcment. Polential model was finaily chosen on the basis of Rank
Correlation analysis, as it could explain 86.2% of the vanations of the accessibility

levels compared to 69.4% caplined by Geographic modeal.

The study outcomes sugpest that the accessibility of the rural arcas is affected by
both the availabilily of service centres . and also the availability of pucen roads.
Another interesting [inding of the study is that the arcas with high accessibility
remain distributed along the mayor tmnsportalion network, which might have
sigmilicant implications in rural development and transporation planming strategies
m rospeel of Bangladesh

Thesis Title: Mcasunng Accessibility Index for Rural Areas: An Activily Bascd
Approach,

Supervisor: Professor Dr. Sarwar Jahan, Department of URP, BUET.
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INTRODUCTION



Measucing Accessibilily lndea for Rarad Ao [Aused Approach

1, Introduction

1.1 Background of the Study

Rangladesh’s population is mostly rural with 76.6% {BBS, 2002} of lhe total
population of the country living in rural arcas. Thercfore, the physical and socio
economic development of riral arcas are likely to be the key factor [or the national
ceonomic development. However, this large populailon 1s principally dependent on
agriculture for their livelihood, Agpnculiure seclor employs 69 pereent of the nationa!
labour force and prodeces of the country, directly and indirectly (The World Bank,
1996).

Aler the mmdependence of Bangladesh. agncullural products have grown at a rate of
2.5% per atwum, barcly above the population growilh rale of the country. Three
faciors are said 1o be the mamn reasons [or the growih of agriculture—’ expansion of
acreage, increase of yield and introduction of higher valuc crops {The World Bank,
1996). With limited rcsources and zevere scarcily of land, improvemenl n
agricultore is therefore increasingly being dependenl on aceess (o improved
technology and proper supply of seed and fertilizer. Good access can induce non-
apricultoral cmploymcat 10 the rural avcas and also improve socio cconomic
condilton by mercased ineome and mereased supply of varous prodocts and

nccessiies,

Accessibilily o Lhe rural regions is provided by tural road nebwork, Although the
term accessibility i1s generzlly defincd as “the ability to reach desired poods,
5eTYiCes, activities and destinations” (Vicloria Transpont Policy Institule, 2003), in
the context of rural arcas the quality of access is dotermined by the cxtent 1o which it
comneets Lhe lucality 1o “basic access”, market opportunities for agricultural products
and employment opportanities. Therefore, the role of rural roads i the development
of rural areas can hardly be over emphasized. Studics have proved that the
developinent of trapeport facihiies osters coonomic development by causing a kind
of “network effect” in the adjoining regions by improving their position in respect of
the merarchy of rural road network and thereby increasing accessibility of lhese

places relative to other places and among themselves as well { Peelers ef af, 2000).

Chapdar | 1



Meoasuing Accessibility Indesx i Rural Aeas: An Activiey Busal Approach

Thecries suggest that increased accessibility may replace “fertility as a determinant
ol land rent”™ in an agricultural economy and therefore cause redistribution of
cconomic activities {O°Sullivan, 1996). Cmpirical swdies also proved definile
relationships  between  increased accessibihty and  comsequential - economic

development of the regions.

Since 1979, the basic policy interventions for mral infrastructwe development in
Bangladesh have followed a Growth Centre Approach, which emphasize on the
improvement of large roral markets to foster tural development (Khan, 1987). The
basic approach of rural road network development 1 Bangladesh has also followed
somewhat the same sirategy, and it 15 expected thal improved acccssibility to the
growlh cenites would accclerate socio coonomie development of the rural regions
and theit population. I'he recemt policy imlervenlions also caplicilly slalcs (hat
transporl projects should be designed o maximize the bencitt 1o the poor {GOR,
2004).

The accessibility of various locations is best measured and compared by seme forms
ol Accessibilily Index. There have been substantial studics throngheut the werld o
develop appropriate theories and explore cmpincal implications of various
accesstbility indices which followed three basic methodological approaches namely
mfrastructure based accessibihly meagurcs, activity based accessibility measures and
utility based accessibility measures, Tn Bangladesh, although there have been some
empirical studies on accessibility analysis in the wban context, no significant
research have been conducted on the implications of accessibility index for rural

4rcas.

Under these circumstances, the research is an attempl to develop an appropnale
accessibility index for the rural areas in Bangladesh in respect of their access (o
growth centres, and thercfore, focusing principally on activity based meazurement
methods, [t is expected thal the oulcomes of the rescarch would be a good indicator
of the implicalions of toad nctwork development in rural development, and
therefore, may help the transporl seetor appraisal process by maximizing the benefits

to the mural localitics.

Chupter 1 yl



dleasuring Accessibiliiy Index for Bural Areas: An Activity Based Appeoact

1.2 Rescarch Objectives

The objectives of the proposed research may be outlined as follows-

o Toreview and examine various methods of measuring accessibility index for
ihe rural localitics of case study area m respect of their proximity to service

centres.

» To choose an appropriate methodology to measure accessibility index for

rural areas in the context of Bangladesh.

1.3 Methodology of the Study

The study attempts to measure accessibility index for the rural ancas in respect o
their proximity to the service ceontres. Activity bascd accessibility measurement
measures have been applied in the research, with the aid of Geographic [nformation
System (GIS) and available spreadshest softwares. The methodology of the study

may be discussed in three major steps, initial stage, intermediate stage and final

stage {Figore 1.1)

1.2.1 Initial Stage of Rescarch

1.3.4.1 Literature Search and Review: At the very first stage of the study, extensive
literalure have been consulted in the form of books, journals, previous researches
and intemet sources. This review has helped to develop a clear concept of
accessibility and also of the accessibility measursment measures. The tmnsportation
and rural development studies and strategies of the Govemment of Bangladesh have
also been reviewed o understand the problem and potentials in Bangladesh
perspective. Activity bascd accessibility measurcs have been sclected as the basic

approach of the study.

£.3. 1.2 Setiing of Research Obfectives. Based on the understandings of the Titeratwe

scarch, the objcctives ol the study was determined.

1.3 1.3 Selection of Study Areqa: Mcherpur Sadar Upazila was mitially selected as the

study area for the research. Later after the ficld investigation, the study arca was
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INITIAL STAGE OF
RESEARCH

INTERMEDIATE
STAGE OF RESEARCH

FINAL STAGE OF
BRESEARCH

Lilcrature scarch and Roview

I

Understanding concepls accessibality

il

Familiarity with the methods of
accossibality measurement

!

o’

Determination of objectives

a

Selection of Study area

Iy

Selection of variables

4

Data collection from pnmary and

SCLO Hdﬂl"}-‘ SOIIRCS

! !

GIS operations

Field Survey

i) Collection of digital data 1} Field survey on service
1} Joimng maps aclivilics
iii) Creating topology 1) Questionnaire survey
iii} Data entry and
processing
Il T

Determination of Centralily scores of

Sorvies conlres

-

Measurement of dislance {Cuclidian

and Network)

Initial modet operations

11!

Diagnosis test of estimated model

outputs

Il

Determination of final model to
measure accessibility indices

Figure 1.1: Methodology of the Study
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increased o include two Upazilas; Mcherpur Sadar and Mujibnagar, both in the
Mecherpur Distnet. These two Upacilas are adjacenl, and the retal activities and trips

made to them are overlapped between the two Upazilas,

{.3.1.4 Selection of Variabies: At this slage of investipation, specific eriteria and
variables were selecled to be used in the study. Mouza was sclecled as the
peographic  unit for which accessihility  indices would be measured, and
transportation impedance (distance) was decided o be detennined on Lhe bass of

generalized navel time

1.3.2 Intcrmediate Stape of Research

1.3.2§ Collection of GIS Data and Preparation of Reguired GIS Database: The
study was gmeatly supported by the digilal Geographical Information System ((715)
database collected from Local (Government Engineering Department (L{GED) during
June 2005. The dalabase included data of natural features, administrative boundaries
and headquarters, tmnsport infrastructure and socie economic infeastructurc

including markets.

To use i this sludy, Lhe digilal data of Mcherpur Sadar Upazila and Muojibnagar
Upazila was used. The atinbules of the two maps were adjusted and maiched by
using EDGEMATCH command of the ArcInlo Workslation of ArcGIS 9.0 software.
Later each attribute were joined together using APPEND command. During this
operilion, the topolfogies of the coverages wete rebuilt deleting the pievious
attribules. Therefore new atlribules were added o Lhese coverages as required. The
study wvsed three major output coverapes for analysis; mouza boundary, road

network and service centres. A list of coverages has been shown in Table 1.1,

1.3.2.2 Figld Swrvey: Figld swveys were conducted to aid the shudy at differcnt
levels. At the early stage of the study, a physical survey was conducted at the service
centres which counied the total available activities at the selected service conlre and
also collected data on the average daily transaction of those activitics. Another
survey was conducted n ciglt sample mouzas to measurs Overall Accessibility
Level {OAL) of the mouzas. The survey was conducied following Key Informant

Discussion method.
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Measuring Accesshilily ndex (or Roed] Arcas An Activily Based Appraaci

Table 1.1: GIS Coverages used 1o the Study

Name of the Major Allributes Description
Coverage
MOUTAL Polygon Mouja boundarnics
HOMIL Point Administrative headquarters of
Meherpur Sadar Thana
HOMIT Point Administrative headquarters of
Mujibnagar Thana
ROADE Arc Road network and types of roads
RETAILF Point Selected service centres in the study
area
RIVER Polygon Rivcis in the study arca

1.3.3 I'inal Stage of Research

£.3.3.1 Tuitdal Moadeling: Al this stage of the study, acccssibility indices for the
mouzas were calculated applymg three selecled models, Iscchrone model,
Geographic model and Polential {Gravily) model. The models required two basic
altributes; hicrarchy of scrvice cenlbres was calculated on the basis of ficld survey,
whergas distance was measured with the aid of GIS with NODEDISTANCE
command of ArcGIS 9.0 Workstation module and some AVENUE scnpts of
AvcView 3.2

1.31.3.2 Diagnosis of Estimated Models: The resulls of three models werc then tesled
against another index of Owerall Accessibility Level (OAL) estimated from a key
informant survey at eight mouzas. The outputs ol the three models were compared

with the results of questionnaire survey using correlation analysis.

1.3.3.3 Determination of final Accessibility Measurement Model: Based on the
findings of the corelation analysis, Gravity model was idenhified as ithe most
clfcotive model cxplaining the acccssibility condition of the roral localitics in

respeot (o their accoss Lo the service centrcs,
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1.4 Scope of the Study

This study has examined the applicability of three models, lsochrone model,
(eographic model and Gravity model, o measure the accessibility indices for the
rural areas n respecl o fheir access lo service cenires. Moura was taken as the
geographic unit for which accessibility was measurcd, whilc major market centie al
Umon Panshad headguarer and the designated growth centres were considered as
scrvice ¢enlred, The model oulputs have been compared with the results of a
guestionnaire survey to choose the best approach that can explain the accessibility
level of the tural areas. However, the study has El‘lf.ll'ﬂl}-' locused on the methodology
of measurmy accessibility for the study area; and therefore the interpretation of the
resultant accessibilily levels (e, the cause effect relationslup) was not included

within the scope of the study.

1.5 Limitations of the Study

During the smdy, no empirical evidence was found of measuring levels of
accessibility for rural arcas in the context of Bangladesh. Therefore, the study had to
tely on the basic accessibility measurement models. The appheability of (hese
models in the mral areas is not tesied, so throo models had o be applicd
simulianeously, However, unavailalility of secondary data resincled the use of

wvariables in the models.

However, the major problem was to determine the best applicable one, as three
models esulled in different pattems of accessibility index values, Socio-cconomis
data of the mral localitics (mouzas) could be 4 good indicator of the level of
accessibality of the arcas, 48 logher acccssibilily tends o mprove $0C10-CCONOMIIG
gondition of the region. Rut this could not be done because of unavailability of
secondary data. Under the circumstances, the study had to compare the outputs with
the resulls of a key inforant survey mad:_: on the rurzl elites. In the survey, the
Owerall Accessibility Level (OAL)Y of the rural arcas was calculated based on
selected activities. A measure based on all the activities available and taking sample

respondents [rom all social class could make the resull more comprehensive.
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Finally, in this study, acccssibility of the localitics was measured on the basis of
thefr proximity lo the service centres. The affect of activilies localed otherwise on
ihe level of accessibility could not be counted for. The affect of large semice cenires

oulside the study area also could not be considered.

1.6 Organization of the Study

The thesis comprises of nine chapters, The first chapler provides an introduction to
{he srody with a briefl discussion on the methodology followed. The sccond chapter
discusses on the concepts of accessibility, its impacts on economic developiment and
the accessibility measurement methods. The third chapter provides an outline of the
transporiation and development slrategies of the Govermment of Bangladesh m
respect of tural arcas. The fourth chapter consists of an inlroduction of the study

aTed.

The next chaplers of the thesis discussed on the meihodology of the accessibility
measurement. The [ifth chapler discusses on the basic model structures applicd in
this siudy wilh a discussion on the variables used. The sixlh chapter discusses {he
method of delermining hierarchy of scrvice centres, while the seventh chapler

discusscs the methods used in measuning distance.

The cighth chapter discusses the outputs of the model operation and the dugnos:s
test. Tinally the minth chapter concludes the thesis report with some gencral

comments baged on the sudy finding,
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Measuring Accessindily Index Tor ol Arcas Ao Actiity Hased Approach

1. Concept of Accessibility

Acccssibihity 15 a key element of transport geography as it is a direct cxpression of
mobility either in terms of people, fieight or information (Rodrigue, #d). hough
accessibilily 1s a widely used term in the arena of transport planning, it is an abstract
concept. There have been multi disciplinary and multi dimensional perspectives in
the study of accessibility; rescarchers have defined it in various ways depending on
specific purpose and have developed numerous mathematical formulations (o
measure 1ts value. Therefore, it is impormant 10 understand the concepd and scope of

accessibilily and related analysis in relation to this particular study,

2,1 Delinition of Accessibility

The word “Accessibility™ or “Access” have many meanings and implications in the
ficld of development and planming. Accessibility may be defined as the “measure of
the capacity of a location to be reached by, or to reuch different locations”
{Rodnigue, nd). In a more simple term, accessibility, or simply access, may be
delined as the abilily to reach desired goods, services, activitics and destinations
{together called opportunities) (Yictoria ‘Transport Policy Instilute, 2003). Thus
accessibility is linked with an array of opporiunities, either economie or social,
Hatab (2004, p6} wriles the variability of implications of accessibility in the
tollowing way-"A step ladder provides access to the top shelf of our kitchen. A store
provides access to goods. A library, telephone and the inlemct provide access io
various types of information. A highway or transit improvement can incrcase the

services and jobs accessible from a neighbourhood.”

In the ficld of transport planning. the implications of accessibility may differ
depending on the contest of planning. In an urban context, “access” refers to
connections to the adracent properties. A roadway with “limited access”™ has minimal
conneclions to the adjacent properies, while a local or access road provides more
direct access. But in the rural arcas, quality of access is determined by the cxtent to
which a locality is connected to “basic access™, market opporiunities for agricultural

products and cmployment opporuanitics. A region with  well developed

Chapler 2 9



Mesunpg Acccssibility Index for Raral Asdas' An Actwiy Basced Approach

transperation system is cxpecled o offer high level of accessibility, while less

developed transportation networks would result in lower level of accessibility.

Sometimes, the concept of accessibility 1s well understood with another related
notion “Proximity”. Proximity can be defined as the physical ncarness in space or
time of various actors and clements in a region, combined with multiple
interdependencies  bebtween  these clemenls  (Crovoisier, 1996), A place’s
accessibility, from this perspective would be a function of 115 proximity {measured in
time, dislance or generalized cost for example) to altemative destinations of varying

utility (Alam, 2001).

Therefore, access may be termed as the vltimate goal of most transportation, cxcept
ihe small portion of travel in which movement itsclt is an end in itsell {e.g cruising,
historic train rides, horseback riding ot jogging). The capacity and structure of the

transport infrastructure ars key elements in the delermination of accessibility.

2.2 Characteristics of Accessibility

Accesstbility can be viewed from various perspectives, such as from the perspective
of a particular location, a particular group, or a particular activity. 1t is thercfore
imporlant to specify the perspective beng considered when deseribing or evalvating
accessibility, The necd for accessibility generally rises from the need to reach
resources, jobs, heallh, cducation, employment ete. (Janelle, 2002). Accessibility on
the other hand reflects generalized costs (time, money, discomfort and risk) to reach
these activities (Victoria Transport Policy Institule, 2003} Where the marginal
financial cost of travel is relatively low, travel time tends to be the most dormunant
component of accessibility, Individuals often evaluate accessibility in lerms of
convenience, 1.e. the casc with which they can reach what they want.

(iven enough time and money, ncarly every location on earih is accessible. But the
degree of accessibility varics widely, depending on the location, time and person.
“The relative depree o accessibility affects where one gocs, what one does,

.., and one’s oppartunitics for cducation, employment and recreation.”
{¥ictoria Transport Policy Institute, 2003). Accessibility can atfect type of business,

properly values and economic development thal oceur in an arca.
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However, acvessibility, or more preciscly iransporl accessibility, can be evaluated at
various geographic scales-

» DBuilding or site: Peduestrian mobility

» Biock, neighbourhood, or village: Pedestrian facility and connection between
buildings, transit access, and locai strects.

»  Municipalily or community: Arerials, bridges, iransit services, routes

= Regional: Avterials, lighways, bridges and feiries, and transit scrvice.

= Interregional: Ilighways, intcrregional bus and rail serviee, and air service.

Sometimes accessibalily 15 affecled by the transport options (Figure 2,13 “Iransport
oplions (may be called transportation densily and transportation choice as well) refer
to the quality and quantity of transportalion services available 1o a pamicular type of
user under particular condition (Victoria Transport Policy Institute, 2003) Improved
transporl oplions tend to improve access.
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Figure 2.1: Eflecis of Transport Options on Accessibility
Source: ¥ictoria Transpurl Policy lnstiute (2003)

The roadway nclwork also affects the level of uccessibility. Fipure 2.2 mepresents a
typical patlern of hicrarchical road nerwork, wilth many dead end streets connccled
to a major arlenal or highway, In this type of network, there is no dircet connection
between the minor roads which connects the localities, and most of the (nips are
dirceled Lhrough the arterial. This patiern of layout reduces access as they require
longer trips 1o reach destinations.
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Figure 2.2: Accessibulity in Hierarchical Road Network
Source: Vietoria Transport Folicy Institute (20073)
To sum up, the notion of accessibility consequently relies on, and can be expressed

by two core concepts-

Firsily, Location, where Lhe relativily of places is estimated in rclation to (e

transportation inftastructurcs, since they offer the mean to Support movemenis,

And secondly, Distance, which is derived from the comnectivity between locations.
Connectivity can ouly cxist when there is a pousibility to Iimk two locations through
transport (Redriguc, nd). It cxpresses a [ction of gpace (or detenence) and the
location which has the least friction rclatively 1o others s likely to be (he most
accessible, Commoniy, distance is cxpressed in units such as kilometers or time, but

variables such as cost or energy spent may also be used.

There are, however, two spatial categorics applicable to accessibility problems,
which arc also interdependent. The first type is known as topelogical accessibility
and 15 related to measuring of acccssibility 1 a system of nodes and paths {a
lransportation network). It is ussumed that accessibility is & measurable attribute
significant only to specific elemenls of a transportation system, such as teiminals, or
bus stops ele. Aceessibility is measured only for nodes, while the intervening spaccs

are not considered oulside the distance they represent.
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Figure 2.3: Topological {Lefl) and Contiguous Accessibitity (Right}
Source: Rodrigue ()
The second type is known as contiguous accessibility, and involves measuring
accessibility over a surface. Under such conditions, accessibility is a measuralble
atiribute of every location, as space is considersd 1n a contiguous manner. Spaces m
this casc are not considercd as isomeiric, implying an vnequal effect on the friction

of space.

In this particular study, concentrations have boen made basically on lopalogical

accessibility, the mchon of space between localitics have been overooked.

2.3 Accessibility and Economiec Development

Ti has been argued over ihe years that a rcliable and efficienl transportation
infrastructiure is one of the key factors thal play prvotal role in the ceonomic
development of the regions {(Ozhay e ¢/, 2003). This is principally due to the fact
that a well- developed tansportation nstwork provides adequale access to the
regions, wlich 1 lum 15 a nccessary condifion for the cificienl operation of

production, tetail, labour and land markets.

Benister and Berechman (2000) provided a general famework that describes the
relalionship belween the lransporlalion syslem and cconomic growlh (Figure 2.4)
The figure show that improved accessibility changes the travel pattern of the
regions, which in the long run changes land use pattern and also fosters economic

development.
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Figure 2.4. Relationship between Aceessibilily and Economic Development
Souree, Benister and Bercchman (2000)

A review of the literature on the relationship between (ransporiation infrastructure
{or accessibiity as ils rcsullant} show that researchers have reached to somewhai
similar conclusion irrespeclive of their methodological approaches or types of data

employed.

Forkenbrock and Fosler (1990) have studied the economic benefits of corddor
highway investment. An inpul- output model was applied to evaluaie four allernative
roules in a comndor connecting two large metropolitan areas in the Umted States

The study concluded that highway inveslments promote local economic

development by lowenny (ransporiation cost relative to other Incations,

Aschauver (1991} has analyzed the relalionslip between transportation infrastructurc
spending and sconomic growth and labour productivity using a production function

based growlh model. The study used anial changes in the cutput per cmiployes i
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the 48 continental US streets as the dependent variable, The study’s prineipal {inding
was Lhat that the cfleet of tolal transportation expendilure on the growth rate of the

ratic of private capital to labour 15 high.

Boamet (1996) has tested the way highway investments redisiribuie the economic
activities by dividing the economic impacls of the transportation infraslrecture into
dircet and indirect ellcels. The impacts on locabions near highways were considured
as direct effect, whilc impacts on locations diglant from highways were taken to be
indirect cifeet. The study used data like county employment, using capital stock in
lhe county and other countics as independent vanables and the county’s oulput as
the dependent variable, The conclusion of the study was that the direct and indirect

effects of transporlation development were of cqual and opposing magmiude,

Clay et al. (1988) in their research have found that tmsportation developpment is
ceniral to economic development, based on the fact that large spending on highways

has been accompanied by rapid employment growth in metropolitan arcas,

A quasi- cxperimental analysis was made by Isserman e @l (1988) to investigate the
cffect of highways on smaller communities and rural arcas in the US. They
¢xamined income growth tates during a period of 25 years for 231 small rural cities,
some with highway access, and som¢ without 1t was found that the cities located

near highways had lastcr economic growth.

2.4 Measures of Accessibility

Fven though lhe concept of accessibility 15 widely accepted and practced, there is
no universal method for measuring accessibility, as the defimtion and scopes of
accessibility vanies significantly based on the specific research geals In some
researches, concenlrations are made on physical accessibility, which measures
peoples’ ability to reach transport facilities or other opportumilics, while other
researches focus on sociad accessibibly which measures peoples™ utilily as a

resultant {rom their access to various destinations or opportunities.
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Z2.4.1 Types of Accessibilicy hMeasurements

In general, various methods of accessibility measurements can be divided in to the

following three groups (Iliber and Arendt, 2004) -

Infrastruciure Based dccessibility Mewsures: These methods are principally founded
on the performance of the transpor system (8.2, travel speed}, and are principally in

the urban contexil, where aleeady developed road nctwork cxasls,

Activity Based Arcessibillly Measures! These methods measures accessibility hased
on the distnbution of activities in space and time. Activity based accessibiliby

measures may further be subdivided into following major miyvthological approaches

»  Contour! lsochrone measures
¢ (icographical measures
« Totenhal acccssilily measurcs

s Space UMe measures

Utlity Based Accessibility Measures: These \ypes of measures are founded on the
benefits people denive from access to he spatially distributed activitics. Utility based
measures are baged on random ulhty theory (RAM) which assumes thal people

select an altemative with the highest utility (Dong et al, 2004).

The basic purpose of this research is to measure accessibility index for the rural
localities, It is accepted that rural roads are the means to provide accessibility to the
setllemenis and as 1be rural arcas do oot have developed road nclwork and adequalc
allernatives (o tmavel, inlrastructure bascd accessibilily measurcs are ool applicable
#s the methodological approach for this particular mescarch, Agamn, utlity bascd
accessibility measures work on two interconnected but opposing components
consisting of observable attributes & characteristics of decision makers and
ungbservable disturbances, and therefore the notion of utility is not known with
cerfainty to the analyst {Dong ef o/, 2004). Under the circumstances, this research
foves on activily based accessibilily measures as the methodelogical approach w

achicve its objeciives.
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2.4.2 Activity Based Accessibility Measurements

As stated earlier, the basic approach of activity based accessiility micasures s the
distribution of activities aver space and the abilily of peopls 1o reach those activilics.

Various activity based measwres have Leen discussed below-

2.4 2.1 Contour! Isochrone ineasures

This type of acceasibility measures is also called “cumulative opportunity™ measures
{Dong et of, 2004). They count the number of opportunities that can be reached
withm a given travel lime, distance, or generalized cost. The basic equation of

Isochrone measures can be shown as follows-

Acer= 2 Wa, (2.1)
4

Where a represents the opporlunities in zone j

W equals 1 1 ¢y =i, and & otherwise

Cif is a measure ol impedance botween zone [ and j
* . " - - - o
Ci is the pre determined range within which the aclivily opporlunitics
arc counted

An cxample of an Isochrone measure is the “total number of schools within 30
minules of ravel”. In some roscarches, (s measure has boen named as “Conlamer
Index™ (as in Alam, 2001). Tn this particular method count of facilities {measere of
service provaded) by any geopraphie unit- wand, monza, planning district, Upazila
etc. would be equally valid. The main strength of this measure 15 that it s casy to
compule and understand. However, this measure of accessibility is highly se3nsitive
to the size of the range (30 minutes in the above example) and the representation of

opporunities (number of schools), both of which are quite difficuit to detenmine.

2.4.2.2 Geagraphic Measnres

Geographic measure is another rather simple but practical approach of accessibility
measure which assumes that the accessibility of a location is the surmmation of all

distances Dbetween another locations pondered by the number of locations (
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Rodrigue, #el). The lower its value, the moie the location is accessible. The hasic

fornulation of Geographic measore of aceessibility may be given by the equation-

Acci= D dyl N (2.2
I

Where d,) represents the distance or oppormnity cosl belween origin i and
destination |

N represenis 1otal number of opportunities available

Sometimes, this method is delfined as a measure of rave! cost, as they are adopted
from locational optimization models. It 1y therefore a simple measure of the tolal or
average distance between cach ongin (localities) and all destinations {opporiunities

ot achivities).

2.4.2.3 Potential accessibility measures

Polentially activity measures (commenly known as “Gravily measures” or simply
“Potential measurcs™) This concept 15 of fundamental impotiance o modem
scientific peography because it makes explicit and opcrational the idea of relative as
oppesed to absolute location (Maynes and TFotheringham, 1988). Volential
accessibilily works on two major componients: a transport component, essentially the
distance, travel time or opportunity cost between zoncs, and a land use component
determined by the activity opportunities per zone, In this method facilities are
weighted by their size and adjusted for the “friction of distance™ for cach location,
the computed aceessibility scorc characlerizes the polential supply of scrvices by
every tacility in a repion. The standard equation for the Gravity model, as modified
from the Reilly’s Law ol Relail Gravitation ([{aynes and Fotheringham, 1988) may

be represented as-

Acey= kPFT fﬂ’f (2.3)
Where Pyand P represents population of zones 1 and j
dyy represenls dislance between locations
Fii represents distance decay parameler
k represents scale parameter based on cmpirical formulations
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However, various tesearches have also used simpler forms of polential accessibiliny
madels. (Ses Froast and Spence, 1995, Suxia and Scong, 2000; Alam, 2001; Ililber
and Arendt, 2004; Rodrigue, »d) Hilber and Arendt (2004) used in their study the

following accessibility model-

Ace= D D xF(C,) (2.4)

Where D), is the numnber of activity points in zone )

C,i¢ he gencralized travel cost between zonc I and zone j, and

I(Cj) is the impedance funciion where F(Cyp) = ¢

Hete the parameter /7 determines the weighting of activity opportuaities. The higher
ihe valucs of f#, the mare heavily the nearby activity opportunities are weighied.

However, the value of B has been approximated ai 0.5 al regronal level.

Other rescarchers {Suxia and Seong, 2000 and Alam, 2001} used a raiher straight
model in mcasuring accessibility. The models used in their studies may be

represented as follows-

Acci= 3 M [d (2.5)
!

Where M represents the number of {acilitics or their size (weight)
di; reprusenls the distance bebween bwo localions
a represenls the distance decay factor.

Thare have long becn debales and researches to delermine an acccptable and
universal value of the distance decay. However, the Newtonian analogy 18 the most
accepled one where the square of distance 15 uscd as the impedance and the value of

distance decay paranieter is approximaled as 2 (Haynes and Fotheringhan, 1988).

2.4.2.4 Space Time Measures

This approach represenls the polential of activiies m which individuals can

patticipate given (predelined) time constraints. This measure lakes into account time
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budget to determine the area thal could be assessed from a starting poinl within a
given duration of tme and speed through a space time pnism (Janelle, 2002). This
method is eriginated [tom the concepts of Higersirand's Time Geography which
models the movement of individuals over space and time (Ilariharan and Homsby,
2000}, Geospatial lifelines (Mark et af., 1999) also use this approach o model
movements as a time-stamped record of the locations that an individual has eccupied
over a period of time, and set all possible locations (hat an object could feasibly pass
through or visit while moving between bvo points or locations (For more detail see
Miller, 1991; Forer, 1998). This approach requires analysis ol individoal cases of
travel Lo detennine the area of access, which make the approach more complex.
Morcover, in the context of tural areas, where the level of accessibility 1s primarily
defined by merc access to the basic fawmlitics, his type of measurement melhods
proves to be impractical. Therclore, this method of accessibihily measurcment is not

cousidered within the scope of this study.

2.5 Conclusion

The measwre of accessibilily may include various other considerations depending on
particular simations such as aviomobile cwnership (as demonstated by Pacione,
1989), networks of interacting scrvices and agglomeration economics (While, 1979)
or Lhe issuc of multipuipose travel {Arentze ef of, J904). llowever, for the purposc
of the analysis used in this sludy, these complicating factors have been ignoned and a
simple distance metric hag been used Tiven though this is not wilhoul its limitations,
it is an acceptable and well cstablished method of caleulaling accessibility of the

lacalities.
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3. Strategies for Rural Development in Bangladesh

An adequate and efficient system of miral road network is one of the prercquisites
for the success of inteprated maral development. It is not only required 1o meet the
demands of sectoral development but it iself s a powerful force generating
econgmic development (Khan, 1987). For land locked rural areas, rural roads are
important means of (ransportaiion and can pley dominmaml role W provide
accessibihity. Rural mads also play vilal role in intepraling the remote villages to
each other and wilh the test of the country, Therefore, the development of wural
roads has always been in focus in vanous rural development smategies and policy

papers camed out in Bangladesh,

3.1 Policies in the Early Years

Development of rural transport as a key component of integrated rural development
has been emphasized at the policy level since the early years. The Waorld Bank
{1976) statcd that * improvemoent in transport is cxpocted to case the problems of
rural life, increase apricultural production and provide befler social services to the
rural areas”, emphasizing the role of feeder roads in rural development. The first
master plan on maral road network development was prepared by the Planning
Commission in 1979, The master plan was preparcd following the “Growih Cenlre
Approach” for rural road development for the penod 1980-2000. It was envisaged
that comslruciion of all the rural roads in future will [it mio the frunework indicated
in the master plan. The big village markets and (hats and bazaars) and the lowest

level administrative vnit (Upazila) was considercd as growil centre in this context.

3.2 Strategy for Rural Development Projects (1984)

In 1584, Dangladesh Planning Commission provided a framework for the
Cdevelopment of miml mnfrastuelure m the policy titled “Stralegy for Rural
Development Prajects”™. [n the paper they identified the major shortcomings of the
former roral development projects, while the major conclusion was that the carlicr
maojects had failed to achieve their targets in alleviating poverty among the rural

poer in Bangladesh because of excessive emphasis on agricultural development. The
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policy paper identihed that the strategic goal for rural development should be
“...amproving the quality of life for the rural people through sustained employment
and higher incomes” {Bangladesh Planning Commission, 1984). It also emphasized
un three recommended components of mral developmeni projucts; development of
physical infrasirueture including roads, storage and markets; expansion of rigalion
and production and employment programs for the rural poor. [lowever, the GOB’s
stratcgy for rural development was based on the decentralization policy of 1982 in

which Upazilas were transferred the responsihilities to most rural roads and markcts,

3.3 Growth Centre and Rural Development

In 1984 the GOB adopred a policy of idunlifying selected imporiant markets as
Growthi Centres o be focal points for rural development where investments in rural
economic and social infrastructure should be concentrated, as a part of the Strategy
for Ruml Development Projects. In fact this was the practical implemeniation of the
masler plan policy formulated in 1979, Initially 1408 growth conircs were identified
(consisting m mural local assembly and secondary markets) by the Planmng
Commission with participation by the local authorities based on a sct of puidelines
that mcluded the revenue potential, trading volume, arca/population served, and a
minimom distance between neighbering growih centres (LGED, 19953, The basic
characteristics that were considercd (o select markets as growth centres arc shown in
Table 3.1,

In 1994, an additional 700 markets were selected by the Planning Commission,
which reflected population growth and regional growth, making the total number of
growlh centres abeut 2100, With the new interventions, cach Upazila had at least
three growlh cenlres, and there was about ene growth conire for cvery two Union

P*arishads.
3.4 Bangladesh Transport Sector Study (1994)

Bangladesh Transport Sector Study was undertaken by the Government of

HBangladesh and was implemented by the World Bank wath a primary goal to
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Table 3.1 Selection Criteria for the Growth Centres

Selection criteria Growth centre
Assembly market Secondary market
Function/ activity e Some  wholesale  with | Whole sale and retail
relail » Links smaller markets

« Farmers sell their | wilh inlemnal markets
products  to internal |« Fanmer sellers, intemal
traders as waell fraders, whole sellers,

brokors, COMIMISS10T

agents and Ciovt. agents

aperate
Catchment radius Jto8km w0 kn
Visitors 2000 to 10000 10000 to 30000
Penodicily 1 To 2 days a week 1 To 2 days a week

Sowrce: LGED {1993)

entance ihe capability of the Government in the planning and policy making in the
transportation sector, The objectives of the study were to analyze the transportation
syslem of Bangladesh wiath cmphasis on individual {ransport modes and key

transportalion issucs {The World Bank, 19%4).

I respect of rural transport, the study cxamined the situation of wraditional iransport
moades of the rural coonomy, and links of mural areas to the markets and the 1est of
the coonomy. The study Jocusss on intermal aceess 1ssues, and reform measures to
alleviate the ural tramsport burden. They defined the problem of rural transportation
beyond “mobility™ to encompass the broader concept of “accessibiliby™ 1o educe ar
obviate the need to travel, geverally by location of facilitics and delivery of services
and goads closer to niral commumilics. Moreover, the study also emphasized (hat the
transport planning should be “area based” rather than “project based™. In doing so,
the study recommended various transportation and alse non- transport interventions
for development of rural transport infrastiucture and also accessibility of the miral

localities.
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3.5 Bangladesh Rural Infrastructure Strategy Study (1996)

This siudy was donc by the World Bank in association with the Local Government
Enginccring Department and BRural Infrastmictire Development Wing of the
Planning Comumssion, GOB fo cvaluate the lormer projects of the physical
infrastructure development and to develop a set of recommendations for the {uturc
rural infrastrucmre based on lesions fiom the past expedence (lhe World Dank,

1996).

The main recommendation of the study was to continue the growth centre approach
and no major changes were required, Only some readjustments were sugpesied
which could be justified in the light of the experiences acquired by the different rural

dovelopment projects.

The study identified the investments in promoting better roads as good investments
which help agricultural production. Although Bangladesh in endowcd with very
laree roral road notwork, it is the “condition™ and not the “size” of the network that
i5 the relevant variable in cxplaining productivity differentials. Thus, projects aimed
at unproving the toad condibions of the existing poor feeder and mural roads are
gxpected to mcrease substantially meome and productivity of an arca and shovld be
the basis lor furiber projecl development. Similarly, improving the growth centre
network was also encouraged as it was Tound lo be associaled with mercases in
agricultural income and productivily, as well as rencnale nom- agriculiural

employment opporlunitiss.
However, the magor straleyie recomnendaions and concepts of the study may be
summarizced as follows-

Accessibiliny Planning- responding 1o such questions as who needs access to what,
for what rcason or purpese, by what means of transport, with what relative priority

and wilh what prospective relum or cllcet.

Infrasiructre Development- based on the results of accessibility planning and

taking into account such issues as appropriate desipn and echnology.
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Complementary Interventions- including a potentially wide range of transport and
non- transport activitics maximizing the responsc to infrastructore development and

minintizing transport burdens among the target groups.

Rural Transport Moritoring- with sustained access, mobihily and muimouzation of

ihe travel and transport burden as the key issue in the new recommended approach

3.6 National Land Transport Policy (2004}

Recognizing good infrastrocture as a precondition of development, the Govenunent
of Bangladesh has prepared a Land Transport Peolicy in 2004 to ensure proper
physical and institutional infrastructure lransport m order lo achieve nabional
development. The Land Transport Policy has been prepared for a long term vision of
at least 30 years to make the role of transport in economic activities more sigm hicant
and underpin  continued ceonomic and social development (Ministry of

Communications, 2004},

The policy concluded with recommendations for paved connections between all the
goonomiv growlh cenires and the country’s road network will be provided.
Sugzgestions aie alse made for the extension of the program of small bndge and

culvert construction on the rural road nebsork.

The policy document slates thal concurrent with the development of the road

network, it will be necessary to foster a higher level of rural mobility and access to

basic transpor facilities A high diversity of vehicles and technologies will be
encouraged through removing mappropnale reeulaliond. Transport and tural
development policies has recommended 1o be mote closely linked so as to improve
ceonomic conditions through improved local markets, labour based contracting on

roads, ransport lare facibtics, and access Lo credit.

3.7 Poverly Reduction Strategy Paper (PIRSP) - Draft

The recently undergoing Poverly Reducthiom Strateme Plan also mecopmzes (hal
infrastruclure facilities provide impelus o the “growih-poverty nexus” (hrough theeo
ways. First, 1t concludes that, physical infrastructure service directly affeet the socio-

economic condition of the people and enhance capabilitics ol the poor. Sceond,
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infrastructore  services help the poor in availing themselves of economic
opportunities of pgrowth, e. g. tlhiongh bebler access to markets and scrvices;
increased mier- secloral and inter regional labour migration; and investment 1 morne
profilable cconomic aclivities. Third, infrastructure helps in the realizations of the
benefils of policy reforms through providing the socio- cconomic and spatial
integration of (he cconomy requited. However, the pohicy has recommended the
exploration of various options for {inancing road maintcnance and operations to

cosute cliiciency gains (Bangladesh Planning Commisston, 2005).

The PRSP has concluded Lhat the rural road network of Bangladesh has reached a
level where it would be more appropuiate to invest in quality improvement rather
than nciwork capangion. Therefore, the policy has emphasized on the guality
construction and maintaining and wpgrding of the exishing network, and
underaking selective cxpansion Lo ensure balanced rural- wrban linkages. Therefore,
the policy papcr has put added cmphasis on the developing growih centres and
developing rural roads which connect villages wilh growlh cenires and Reeder roads

(o ensure balanced and sustained mral development.

3.8 Conelusion

It is evident from the previous studics that the major strategy for Tural development
in Bangladesh has been focused on the development of road network and providing
conncetivily Lo the growth centres so as to ensure economic development of the rural
arcas. Recent studies have emphasized the necessity of improvement of present road
netwark of the rural areas with justified expansion to provide access lo e rural
people and at the same time increase mobility. Therefore, a proper investigation into
the actual levels of accessibility of the rural localities is essential from the pﬂiicy
perspeetives, as it would be helplul i identilying the priority regions for
transporlation development and development of economic conditions of the rural

arcas.
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4, Study Area

4.1 Introduction

The study area for the research includes Meherpur Sudar Uparila and Mujibnagar
Upazila of Meherpur District. Meherpur Thana was one of the oldest (hanas of
former Kushtia District and was named as Meherpur Sadar "l hana (Lfpazila) when
Meherpur was upgraded as District Later in 1999, a new Upazila named Mujibnagar
was crcated dividing the Meherpur Sadar ‘Thana into two parts, The administration
of the Upazila starled from 8 Aprl 2000'. The two Upazilas constitute the majority
of the tolal population of Meherpur Distoet, and depend on one another for

economic and market activities,
4.2 Location and Area

The study arca is located between 23°36° and 23759 norih fatitude and §8°397 und
88753 East longitude (BBS, 1994}, The two Upazilas are bounded o the North by
Gangm Thana of Mcherpur District and India, to the East by Alamdimga and
Damurhuda Upazila of Chuadanga District, to the South by Damurhuda Upazila of
Chuadangs Disteict and India and o the West by India (Map 4.1).

The study arca has an arca of 374.1 squarc km. including 5.31 square km. of river
area, There are 1 Pourasava, 9 Unions {5 i Mcherpur Sadar Upazila and 4 in
Mujibnayar Upazila) and 166 Mouzas/ Mahallas (136 in Meherpur Sadar Upazila
and 30 in Mujibnagar Upazila) in the study area (BBS, 2003}

4.3 Demographic Characteristics

According o the Bangladesh Population Census 2001, there are a total of 71420
houschelds in the sdy area (Table 4.1) with average household size of 4.49. The
-total population of the sudy arca was 320900 in 2001 compared 1o 262779 m 1991,
which has grown at a rate of 2.02% over the last ten years (Figure 4 1). 98.53% ol
the population live mn rural areas (BBS, 1994) with average density of 857.8 person

Y Intgrvicw with TNO, Mujibnagar Upazila
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: Study Area
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per square km, The male- female ratio of the study arca 15 105.6 and average literacy

At is 38.95%%.

400000
c 300000 - - - -
2 320900
.‘_.:'I‘* 200000 4 ——— %= ... 2E82Fr8. .
& 215229
oo100000 4 - — -

0 T
1981 1991 2001
Year
Figure 4.1: Population Growth of the Study Area

4,4 Employment and Economic Activities

Majority of ihe population of the study area depend on wpmnculture for their

livelihood. According to Census data of 1991, as much ag 71.71% of the dwelling

nouseholds of the swdy arca depend on agniculture as their main source of income,

including 36.64% on cultivation/ sharc cropping, 0.91% on livestock, forestry and

fishery, 0.15% on piscicu

major sources of housshol

lture and 34.01% on agdculiural labour. Tlowever, other

d income are busincss, cnployment and non- agriculiural

labour (Figure 4.2).
Unemployed
Employment  and Clhars
4% B

Eusingess
13%

Meh-ag
Lakour
2%

Agriculfurg
I3

Figure 4.2: Major Sources of Houschold Income in the Study Area
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4.5 Transporiation

VWilh ihe abscnce of any major river, the transporation system of the study arca
depends solely on road transporl. Being the District Headquaner, Meherpur is wefl
connecled by the Nalional Highway., Mujibnagar has also well connected by the
remonal highway, Even though all the Umon Headquarlers ate aceessible Lhrough
metalled {(puccy) road, the distanl il localitics ame sill devond of proper

comneciivity by oad. The lofal length of the road network mm the study area 1s 671.74

kin. including 195.72 km of pucea road and 476.02 km of katchiz voad (Table 4.1).

Table 4.1. Meberpur Sadar and Muiibnagar Upazila at a Glance

Mceherpur Sadar Upazila Mujibnagar Upazila

Area (km” 261.42 112.68
Population 230880 90G20

Malc 119140 45680

Female 119140 44340
Geograpcal Unils

Union 3

Fourasava 1 a

Mouza/ Ward/ Mahallah | 136 30

Village 103 31
bducation

Litcrary Rate 38.50 39.43

College Govt. 2, Won- Crove. 3 Govt. 0, Won- GovE 2

Secondary School Govl. 2, Bon- Gowt, 32 Govt. 0, Nou- Govt. 10

Primary School/ Crovt. 60, Non- Govt. 41 Govt. 23, Non- Govt. @
Madrasa
Foad

dMetalled 151 44.72

Non- Milalled 383 93.02
Economic Inlrastruciure

Growih Cenire P 3

Hal/ Bucaar M Nat availahle

Source: BBS (2003)

Office of the Upazila Engineer, Meherpur Sadar Upazila
Office of the THNO, Mupibnagar Upazita
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4.6 Market and Retail Facilities

As the economy of the two Upazilas are principally based on agriculiure, markets
and retail centres play a crucial role. Thers is a total of § prowth centres in the study
area, along with other hat-bazaars. Besides, Mcherpur Sadar Pourasava and Uinion

Headquarters also have developed retail centres,

4.7 Conclusion

The study area is bounded almeost an its three sides by India, which is cxpecicd 10
minimize the cxternal eficels on the retail centres created by the people coming fiom
outside. Pourasava, Union Headguariers and Growth Centres make the total number
of relail centres to be studied 9 which is & considerable and al the same time
manageahle number (o be used in this study. The transporlation sysiem of the study
arca is bascd solely on rvad transport, which is expected to reduce deviations from
the study results and make the lindings more comprehensive. The economy of the
study area is clearly dominated by agncullure, making il more appropriate as a case
study for the particular research. Finally, the study area seems to represent a typical
picture of ihe rural Bangladesh that could make the swdy findings morc acceplable

and comprehensive in its implications.
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5. Study Design

5.1 Selection of Yariables

Measurement of accessibility level of rural localities requires three lypes of
attributes lo be considered as variables to be uscd in lhe measurement methods;
firstly, Lhe ccomomic atributes o activities fur which accessibility would be
measurcd; sccondly the peographic level at which accessibility would be
delermined; and finally the distamce, cither petwork or Euelidian, which would

assess (he proximity of localities to the selecicd activities.

5.1.1 Economic Attributes

The stratcey for rural development in Bangladesh follows “Growth Centre”
approach, which emphasizes thal rural markets would be the focal point of cconomic
development. Therefore, the basic principle in selecting economic atuributes for the
smdy lies in the “Growlh Point” approach which has originated from the
agglomeration tendencics of lhe early locational lheorics. Hewever, the modem
developments of the theory stems from Francois Pemox’s concepls of “polc de
development” and “polc de croissance™ Perrox, ad). ‘lhe theory 13 denved
inductively from observations of the actual process of economic development, which
envisaged that “devclopment does not appear everywhere and all at once it appears
in points or development poles with variable intensities”('errox, ad as tn Jahan,
1978, pL7). Although it 15 Jifficult to give a precise definition of “growth point”,
theorists have provided guidclines within which lhe Lheoreucal and cmpirical
specifications of the concept may be determined. A basic nolion behind the growth
point concept i8 that economic activity tends to agplomerate around certam [ocal
points. The polarization flow (commodilics, faclers, services, trallic,
communications etc.) will gravitate within a sub-region towards the control cenlre

{or dominani pole) (Richardson, 1969)

The “growih point™ approach may be considered as the spatial dimension of the
“growth pole” concepl. While the growth point concept involves economic space

defined in terms of forces of attraction and epulsion between onc centie and various
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olhers, the growth point concept basically refers to centres ol activitics, [unctionally
hinked with other large and smaller centres (Jahan, 1978). Richardson {1969, as n
Jahan, 1978, pl6) says “the underlying idea behind growth points is simply that
there is some kind of order and regulantics in space shaped by human, particularly
economic acliviics. W¢ can conceive of the struchure of human settlements as a
syslem of modes and functional linkages. Those nodes are organized inlo 4
hierarchical framework where noedes in each rank of the hierarchy perform a

particular set of functions.”

Therefore, the growih peint concept has been considered to have direct relevance to
the geographical pattem of development (sce mere delails in Hirchman, 1958,
Chnstaller, 1966, Myrdal, 1967 and Firedman, 1972)

In Bangladesh Rural aAssembly Markets and Rural Sceondory Markets aic
considered as Growih Cenircs as potential and strategic centres of rural
development. The hasic characlenstics and types of activities of these growth

centres, as identified by LGED, are outlined in Table 5.1.

Hor the purpose of (his study, iwo lypes of service centres have been identified as
potential growth points and cousidered as econvmie allribute o be used in
determining accessibility level of the rural lovalities; they arc- 1) Retail Centres at
Pourasava and Upazila Headguarters, and i} Desigmated growih contres by the
LGED. Acccssibility of various rural areas has been identified on the basls of thew

accessibility 0 various activitics prevailing in these economic centres.

5.1.2 Geographic Unit of Accessibility Measnrement

To oblain an effective measurement of accessibility index, it 1s o utmosl wnporiance
imporlani 0 delermine & proper geographic extent for which accessibility would be
measured. For the purpose of this study, the following consideralions were made to
wdentily the appropriate geographic and spatial leve! at which rural localities would

be divided to measure their respective accessibility level-

i) The area should be clearly identifiable

Chapier 5 33



Meaqumng Ageesslility [ndex for Roral Arcas, An Acceswibadity Basel Approach

1) Should be sufficiently small so that conlinuous variables (population}
might be considered as discrete varables

i} Should be Small cnough so that the wvariability of the level of
iransporation infiastructure could be esstly dentificd )

v} Maximum of them do not include service cenlres (sclected) within their

geopraphic boundary.

In this econtcxt, the “smaller geographic areas”, as identified by the census of
Bangladesh (BBS, 1994} may be evalualed to select the appropriate geographic unit

{or the rescarch.

Uiion- Unions are the smallest administrative unit {Local Govemment umit) of rural

area which 15 compriscd of mouzas and villapes.

Mouzie: Mouzas are revenue village with a jurisdiction list number and delmed arca,

That may be populated or depopulaied.

Village- Villages arc the smallest geographic areas in rural area. A village may be
the same as the nouza or rather there may be more than one village ina
mouza. A village, unlike mouza, reprosents the settlements of rural ares
rather than ils geographic extent {Asiatic Sociely of Bangladesh 2004}

Therefore, villages arc always populated.

Ward: Wards are the smallest local administrtive and local Governmenl unil 1n

urban arcas.

The total number of these geographic unils as well as their population structure as in

1991 has been shown in Table 5.1.

Table 5.1: Smaller Geoygraphic Areas in the Study Area

Geographic unit Total no. in study area Average Population in
11
Union 9 26230
Ward 9 2908
Mouza o0 2623
Villages 134 2018

Soyrce: BBE (19594)
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With this characteristics in view, mouzas have been selected as the geographic unit
for which accessility index would be measored. Mouzas are lbe smallest
identiliable geographic unit with considerably small population size, and as thers are
a total of 90 mowzas in the study area, most of themn do nol conlain any service
centres. Being small in peographic extent, the vanability of ransport infrastructure
available can easily be differentinled. However, in the digital maep, 88 mouzas could
be identitied (Meherpur Pourasava was considersd as one mouza). Therefore, the

measurements have been done aceordingly.

5.1.3 Traasportation Infrastructurc

Bangladesh has a very large rural road network, which has incrcased at a
considerable tate over lhe past twenry years. The tolal length of rural reads in
Bangladcsh was 13605 km. mn 1993 (The World Bank, 1996), and has been
increased now to 170109 Km (RHD, 2005). In 1993, the total length of rural roads
jn Bangladesh per 100km® of land area was found to be 70.2 km, which is very high
compared to other developing countrics, but the overall road conditien was [ouni to

be poor. Only 5.3% of the total LGED mainlained lower level rural roads were

' found to be in pood condition, while the condition of 16.8% was poor (The World

Bank, 1996). 1 he various types ol rural roads in Bangladesh have been histed in the

following table.
Tahble 5.2: Types of Rural Roads in Bangladesh
Type of Road Surface Type Maintenance Authority
Metalled Not metalled
(Puced) (Katcha)
Mational Road ~ Roads and Highways Dept.
Regional Road i o
Zila Road N Do
Upazila Road i N Local Govl. Eny. Diept,
Union Road < N Do
Village Road Type A A < Do
Viliage Road Type B A J l Do

Source: LGED (2005}
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Dnflerent iypes or road, however, (s expected to have different level of tmpacts on
the trvel patiemn, and lherctore, their impact on the rural economic development
showld be different. The classification of road infrastruclure as used in this sludy is
based on the Ondings of the Bangladesh Rural Infrastmcture Strateyry Study which
states that “It is the condition and not the size of the nelwork hat 18 the relevant
vaable in cxplaining productivity” (The World Bank, 1996, p33). The staicment
has been made on the basis of the results of a macro- ceconomic analysis on the
relationship between agricullural productivity and rural infrastruchare, where it was
found that (he total mad lenglh of various bypes (Major highways, feeder roads and
rural roads} per square km. 1g not correlated with agricultaral productivity. [t 1s
argued that although tlus classification of roadway system has significant impacts n
longer distance movements and therefore long tenm regional development, in casc of
lhe accessibility of the rural localities to the service cenlres, this variability of
roadway bypes can hardly make any significant difference, except the quality of their
surface. A metalled {puecca) road should make people more accessible to the service
facilitics because of incieased travel speed and less travel Gme than a katehy road,
Therefore, although the study considers all types of rural roads for determining
distance Dbetween rtural lgcalities and the serviec centres, the roads have been

classified into only two types, 1) SPueca road, and n) Katcha road.

The second question that comes in this respeet 15 thal of their comparative impact on
the network, ie., how thoy should be weighted (0 be ranked, However, it is quite
logical to assess their relative significance on the basis of "generalized travel time"”,
which may be delermined trom the design speed of these bwo types of reads, Tl
may resull in a more comprchensive measore of network distance as the wse of
absolule lravel lme may often be proven unrealisnc because of vanability 1n

convergence and divergence among places over time (Janelle, #d).

In this study, average soced on melalled (pueca) and Non- melalled (fadciia) rouds
arc assumed o be reprosented by the average speed of molorived and non-
motarized vehicles, Kadivali (2003} specifies the standand specd lmiiks applicabls
for Indian roads; which says that the average speed of a car is 50 to 80 kin. per hour,

while thal ol a cycle/rickshaw i3 8 to 15 km. per hour. If we consider the upper
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limiats of the speed, a molotized vehicle con un (S5 =) 5.33 tmes Luster than a
non- motorized one. Therefore, the “generalized travel time™ for kateha road (where
it is assumed that people would travel usually bry non-motorized vehicles) should he
5 times greater than a puece road. This proposition may alse be sopported by
previous studics. Highways depariment, Thailand (1979) weighled network impact
of highways and rural &atcha roads as 5:1, which was later used by Khan (1987) in
his research. Therefore, m (s study, the generalized lravel time on pucca Toads arc

considered as 1, while (hat of kareha roads as 5.

5.2 Determination of Accessibility Measurement Models

This study follows activiry based appreach to measure accessibility of the rural areas
which pnmunly [ocuscs on the people’s ability to take parl in varlous ietail
activities. Among the methods of activity hased accessibility measurement, Space
Timc Mcasures have not been considered because of its non- relevance 1o Lhe
particular problems of the study, and also hecanse of s complexity and
unavailability of required data. Thercfore, the accessibility indices have heen
measured by three other recogmized meihods of aclivily Dbascd accessibility
measurement, Isochrone {Contouwr) Approach, Geographic Approach and Potential

{Gravily) Approach.

5.2.1 Isochrone Mothod

As discussed earlier in Chapter 2, Isochrone or Contour measures count the number
of opportunitics thal can be rcached within & given travel time, distance, or
generatized cost. For the purpose of the study, the basic Isochrone model has been
used, as shown in EBquation 2.1, The basic equallon conlams two allnbules; g pre
determined dislance that would be considered as the accessible range for the people
to reach certain activity, and a measure of opporiunilics at any vonc. To detcrmine
the range of accessible distance, (his study has considered the catchment radius of
the scrvice centres of rural Bangladesh. As discussed in chapter 3, rural assembly
markels and sccondary markets have been sclected as growth centres by the
Government of Bangladesh. As this study principally deals with basic access of the

rutal localilivs, access (o rural assembly madkets {or the activitics at that level) seem
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o be the most imporiant to assess their level of accessibility, However, sccondary
markets also offer certain services that the rural localitics may requure to aceess off
and on. Theeefore, tor the purpose of the sudy, the range of accessible distancye has
been taken to be 8 km, which 1z the maximum radivs that a nnat assembly market
can serve, and also the minimum service radius for a secondary market. The level of
oppottunity offcred by service centres have been delermined by the respective
centrality scores of the cenires, caleulaled based on the hietarchical classification of
aclivities available al those (See Chapter 6). Therefore, the specilic mode] used can

be explained as-

Ace,= YW D, (5.1)
£

Where W; represents the opportumibies in voe |
D, equals | it Cyy =¥ km (8000 m), and { otherwise

C 15 the measure of Euclidian distance bebween zone 1 and |

5.2.2 Geographic Method

Geographic method of accessibilily measurenent has also been widely used in
measuriug accesmbility of tegions for its simplicity. In this study the basic model
{Equation 2.2) has been used 1o measure geopraphic accessibility of rural localitics.

Metwork distance based on gencralized travel time has been used in the model.

5.2,3 Potcential {Gravity) Method

The Polential measurcment approach, most commonly known as Gravity measures,
iz probably the mostly practiced method of accessiblily measurement throughout
the world. Even theugh there have been considerable researches on the scopes and
limilations, ihe acceptably of the method lo measurc basic level of accessibility can

hardiy be disregarded.

The basic Potenlial model [or spatial interaction has been discussed m Chapter 2
{Equalion 2.3). llowever, to determine the mdex for accessibility of the localities,

the “scale factor” k seems to be the most appropriale.
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K=T¢3 3 ¥'wrdf (5.2)
LI

Where V represents the original propulsiveness variable
w represcits the destination attraction variable

And A, o and 7 are the parameters to be estimated

However, in respect of the study, the concemn over ongin propulsivencss has not
heen considered, and therefore, the value of ¥V may be taken as 1. The destination
attractiveness has been calculated on the basis of hierarchy of activity cenlres, which
has alrcady been discussed above, while the network distance bebween locations
based on pencralized travel time has been considered as distance factor betwesn
points. The valus of the parameters may vary from 0.5 lo 2 m pracuice. However, for
simplification, they might be assumed as | (Haynes and Felheningham,1983). The
distance decay parameter £ is also a crugial aspect to be considered to apply gravily
mode), a5 this affect a lot the quality and acceptability of cutcome. In ilis study, the
parameter has been assumed (o be 2, the Newtonian analopy of square of distance, to
be the disiance faclor which is the comunon practice in polential accessibility
measures {See Haynes and Fotheringham,]98%; Froasl and Spence, 1995; Suxia and

Seong, 2000; Alam, 2001; Hilber and Arendt, 2004; Rodriguc, sed).

However, with lhese simplifications, the resultant Potential model should ook
gomewhal lke the one used by Suxia and Scong (2000) and Alam (2001), which has
been shown in Equation 2.5, And thercfore, the potential model used in this study to
measure aceessibility index is as follows-

Acc,= 2 .M,/ d; (5.3}
g

Where M represents ihe centrality score {rclalive weigh bascd on the
availability of activilics} of Ibe service centres
dj represents the nelwork distance between hwo locations
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5.3 Measurcment of Variables

5.3.1 Determining Hierarchy of Service Centres

Hicrarchy of sclected service centres (economic attributes) arc determined based
principally on “centtal place” concept. Various activities al the service centres were
ranked aller their tevel of availability. Thercafter, the centrality score (rclative
smportance) of the service cenires were determined on fhe basis of all the activilics

they oller.

5.3.2 Measurement of Distance

The sclected melhods of accessibilily measurement require two types of distance
measurement; Euclidian distance and network distance. ArcView 3.2 sollware was
used wilh recessary cuslomization by AVIENUE scripls to measure Euclidian
distance between various pairs of rural localities and service centres; while for

determining network distance, ArcGIS 9.0 soltware was used.

5.4 Diagnosis of the Esiimated Modcl

Ome of the mostly uscd and accepted methods of testing aceessibility or proximity
measures is the use of spatial correlation. Spatial corelation measures the degree to
which objccts or aclivitics are similar to other objecls or activities located ncarby
{DDing and Fotheringham, 1992}, Therefore, this measure has the advanlape of
dealing with Iwo quite distinel ypes of information; location and their respective
attribules.  If objects which are similar in location also seem lo be similar in
aftributes, then [he pattem as a whole is said to show positive auto correlation. There
have been considerable researches employing diagnosis lesis based on spatial
autocorrclation techniques to solve acccssibility problems(sce Anselin and Ilorax
1995, Haider and Miller 2000) The application of autocorrclation techmigues
depends on two basic assumptions; firstly the sample values should be drawn from a
nomally distributed population, and secondly the attnbule valves should have a
random arrangement {Ding and Fothcringham 1992). In the conlexi of rural areas,
the proposition of “normal distribution of atiribuics™ might not be justified as the

availability of transporiation network may affect subslantially some of the mouzas m
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improving their level of accessiblity, while some other nearby mouzas the things
may be different because of absence of proper network connectivily, which is
unlikely to the urban context for which autocorrelation techniques have been
apphed. Therefore, the uwse of spatial autocorrelation technique (o diagnose the

altcrnative findings may be nusleading,

Under these circumstances, an altemative technique has been applied in this study to
st (he results of the three accessibility measurement methods; the theoretical results

have been evaluated om the basis of pecoples’ responses.
54,1 Overall Aceessibility Level (OAL)

The basic mecthod applied in this study to test model ouiputs has been adopted from
Sarkar and Mashini (nd) who wsed a weighled index te measure the Overall
Accessibility Level (OAL) of the rural area or the section ol the population of the
area. They developed a composite index of various activily requitcments to quantify

the ability of prevailing transport system 10 overcome the distance.

¥
OAL= 3 WV, (5.4)
=l
Where N represenis the number of basis activilies
W represents imporlance {weight) associaled with the accessibihity to
the i th activity

V represenis the level of accessibility to the 1 1h activity.

The methodology followed o measure QAL of the vegions, however, was quile
differcni Itom the original approach followed by Sarkar and Mashini (nd). While
their index was completely based on peoples’ respense, this study used the measuted

hierarchy of rclail activitics as the value of W,
5.4.2 Survey Methody

The OAL of the mouzas were colleeted for 8 sample mouzas at the northem part of

the study arua. The cight sclected mouzas showed large dilferences m Lthe index

Clapter 5 41



Mcasuning Accessiblity Index for Bural Arcas: An Accessalulaly Baned Appooach

valucs ag measurcd by varions models, and therefore, they were selected as polential

ones 1o be tesied fo compare and evaluate the three mode] estimations.

The survey was conducted on the basis of key informant discussion. Queshions were
asked to determine the level of accessibility 1o 6 selecicd activitics of 6 different
levels of hierarchy. Onc sot of data was collecled fiom each of the selected mouzas,
whilc the discussion was carricd out as far as possible at the centroid of the mowzas.

Therefors, 8 sets of data were collected in total for the sludy purposc.

The group discussion was conducled preferably with the nual elites (key personnel)
as they are expected to bave proper understandings about the levels of accessibility
at the respective mouzas. This methodologieal approach has possibilities of biased
results Lo some extent as it does not include the perspectives of all social classes. ‘J'o
minimize the problem, the samples were selecled to include a wide range of
professionals to encompass their ideas aboul the level of acecssibility for the
mouzas. In each of the sample mouzas, § persons were discussed to identify their
level of accessibility to the selected activitics. The shares of various professionals

among these 40 respondents of the survey have been shown in Figurs 5.1,

LIF member
Doctor  SEMIGe 8%  FostMaster
Buslnessman 5% vk . 3% Shopkooger
10% S
LB Chaiman \Q\\ I -ﬂ- 15%
1% . — o
= ‘;"‘ e o /////;?}7% // /
— F o st (_.j-”
= T L
Tcach‘ﬁ%
240, Farmar
27%

Figure 5.1: Professions of the Respondents of the Key Informant Survey

5.4.3 Analysis of Results

The survey results were compared with the cutpuls of the three models to select the
best one that represent the overall accessibihty level of the localities. The

companson was made by Comclation analysis. The coefficient of correlation (IR )

Chapter 5 42



Meauning Accesalnlity Index for Raral Arcas An Acceswlality Dascd Approach

between the lwo scis of variables represent the ealenl or degrec of ielationship
between them; while the Coefficient of delermination (R?) represent Lhe portion of
changes in one variable that can be explained by the change in other (For detail see
Sufian, 1998; Gupla and Gupta, 2002}, Two types of correlation analysis were made
to taste the model resulls, Simple corrglation and Rank correlation, which tested the

accessibility index valucs and accessibility levels respectively.
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6. Hierarchy of Scrvice Centres

In this study, Central Place concept has been emphasized in Lhe determination of the
hierarchy of scrvice cenires. A service centre 1 ceniral place can be defined as a
permancnt settement where exchange of goods and services takes place for
population beyond its own, and therefore, which commands it commands its region

as well as the immediately contiguous areas encitcling 1t (Bhuiyan, 1997},

Thie Central Place theory articulates that the significance of a service centre is linked
rmuch to its centrality. Lhe centrality of serviee centres is the product of Lhe quality
and quantity of central functions performed by any setilement, whereas the centzal
functions may be defined as thosc functions which by their nature arc available in
few settlements (or service centres in this case) but are availed by a number of other
setlements as well {(Jahan, 1978; Khan, 1987 and Bhuiyan, 1997). The gualily ol a
cenrral function is normally affected by (1) the numbcer of different rypes of function
offcred, and (ii) the level at which they are olfcred. Therclore, the relative
mmportance of varous functions at the service cenires vanes depending on the cxlent
of availability. A service cenire offering a number of functions at a parteular level
will be more sigmhicant than a centre offering less nomber of funclions at the same
level. But when the lwo service cenlres have identical number of functions, the level
of {unctional hicrarchy becomes more important, making it a decisive part of the

whole question of hierarchy.

6.1 Identification of Service Cenires

Service contres, according to its functional definition, may melude a wide range
from rural markets o Jarge ciics. However, for the purpose of this study, market
centres at Union level have been considercd as service centres. Meherpur Pourasaya,
majot market places at Union Parishad headquariers of the two scleeled Upazilas,
and market places al the designaied Growlh Centres bave been 1ecopnized as places
of potential athiaction, and thereby, central places, o calculate accessibility of mural
settfiements. The list of sclected sorvice cenlmes have been shown in Table 6.1 and in

dMap 6.1.
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‘Table 6.1; Selceteld Service Centres it lhe Smdy Area

Meherpur Sadar | Mujibnagar Upazila
Upazila
Pourasava Meherpur Pourasava
Union Parishad Atnjhupi, Pirgypur, Monakhah, Dariaput,
Headquarters Kutubpur, Buripota, Bagoan, Mohajonpur,

Amdaha

Kedargang {Mujibnagar)

Growith Centres

Baradi, Sholmari

Dariapur, Anandabash

6.2 Ranking of Service Centres on the Basis of Functional Hierarchy

Central Place studies in the western world have tended to use single mdicators of
functionality for the identification of hicrarchy or for the formulation of regional
development policies, such as telephone density, range of retail shopping or hus
service frequencics (Jahan, 1978). But when applied 1o Bangladesh, such approach
is likely to give mislcading picture of centrality and therefore of the hicrarchy of the
service conlres. 1t Das, therefore, been considered ncecssary te delermine the
centrality of the service coenires under concern by luking into account all ihe contral

functions that they perform.

Dunng ficld survey, a total of 61 fenctions were wentified (listed in Table 6.2,
which have later boen scaled and ranked to calculate the relutive weighs of the

service centres in the study arca.

6.2.1 Determining Hierarchy of Functions

The firsl slep o decide on the [unclional hierarchy of the service centres was 10
determing an appropriale hietarchy of the functions. In Lhis study, the hierarchy of
activities (or Tunctions) has been determined on the basis of (he availability of
various functions at the sclecied service centres in the study aiea The basic
approach followed has boen adopted from Bahauddin (198%) with neccssary
modifications to fit the particular purpose of the study. The operational steps
followed to determine the hicrarchy of functions 1s deseribed below, and the resulis

have been shown in Appendix B.
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Listingr: All the selected ) functional activities woere hsted against the service
centres according to their availability o a parbicular scrvice centre, and total

available number was calculated for each [uncilion.

Scaling: Function that 18 the least available among all the service centres was given
a vahue of 100 representing its least availabalily and herefore grealest significance;
while lhe function that is the most available have been given a value of 1. The other

functions were scaled at the inverse proportionate ratio of their availability,

For example, there is oniy one PPourasava in the sludy arca, and therctore, it has been
given a vatue of 100, while the mostly available function, tca stall {143 nos) was
given a value of 1. Correspondingly nice mill (25 nog) has oblained a score of 83 5

while grocery shop (75 nos) has been scored as 49 15,

Raniing: At (e nexl stage, the functional activities have been ranked by their
corresponding Z-scores. The basic 1dea was to scale the availability of the functions
on the basis of average number of vanous lunctions available among all the scrvice
cenires. The Z- score reproscnts the deviation of the tolal score of a cerlain [unction
{on the basis of their scarcity) from the average. In the study area, the average
number of functional activities available among all scrvice centres is 86.52 with a
standard deviation of 16,57 (Appendix B). Thercfore, for cxample, lhe Z- Score of

grocery shop was caleulated as follows-
Z (Grocery Shopy ={X - X )& = (83.5— 86.52)/16.57 = -0.18224

Likewise, the Z- scores for other functions have also been caleulaled. The Z- valuecs
scored by vanous [unctwons range from 0.813 to — 5.16, with the more scarce

{unclions baving a lendency to scove higher and vice versa.

Then the functional activities were grouped based on their resultant Z- scores and
were given weirhts, Functions scoring lower were given lower weights becausc of
their higher degree of availability and theweby relatively lower signilicance. The

funciional hierarchy of activities and their comesponding weights ate lisicd in Table
6.2
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Hierarchy

Name of Fonciions

- Scorce

Weight

1

Grocery Shop, IHardware Store, Retail
Cloth  Store/  Readymade  Garments,
Stationary Shep, l'ea Stall

-1.25 <2

Rarber, Medicine Store

-1.25 =2Z=-0.75

Fertilizer Distribution Clentre, Mobile Call
Cenire/ Phone Boolh, Rickshaw Cycle
Repairing, Shoe Store, Tailor, Wholesale

-0.75 22025

Administrative O[Gee, Blacksmith,
Cobbler, Elecuic  Shop,  Electronic
Servicing Coentre, Fruit Shep, Fumitwme,
carpenter,  Jewellary  Store, Machinery
Storg, Primary School, Privale Mcedical
Practitioner, Restaurant, Rice Mill, Saw
Mill, Seed Distribuation Centre, Swootmeat,
Utensils Store, Welder

025 2Z< 025

Bank, Book Shop, Bnck Field, College,
Courier Service, Cloth Tronmg Shop,
Dccoralor,  Fantily  Planning  Cenlre/
Charitable  Dispensary, Godown, Hat/
Bazaar, Health Complexf Hoapital, Librany/
Club, Motor Cycle ERepairing, Oil Shop,
Thoto Studia'Lab, Pholostat, Post QOfTice,
Residential Hotel, Samitary Sore,
Secondary School, Show Room! Sales
Centre, Union Parishad

025 =2<0.75

Animal Husbandry Centre, Cinema Hall,
Flower Shop, Insurance, Police Camp,
Pourasava, Sports Store

L =075
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6.2.2 Centrality Score of Service Cenlres

Bascd on the assigned weizghts of the functional activitics, the contrality scorcs of
vanous scrvice conlres have been delermined. The cenirality scores have beon
calculalcd by (he summabon ol available functons multiplicd by  their
corresponding weights, according to the {ollowmg equation, snd lisicd 1o Appendix
C, and plailed on Map 6.2,

Centrality Score = Z N =W (6.1}

i

Where M
And W

represents total number of function j available

represenls functional hicrarchy of j

The scores of the service cenires have been hisied i Table 6.3, along with average
daily transaction of the sorvice centres, The daka an daily fransactions were collected

by field survey. Data were collected on average daily sales on tbypical weekdays.

Table 6.3: Centrality Scores of Service Centres

MName of Service Centre Centrality Average  Daily  Traosaction
S¢ore {Thousand Taka)
Meherpur Pourasava 1460 1470 58
Amphum 273 904
Prcojpur 136 19
Kutubpur 46 11,24
Buripota ¥ i2.35
Amdaha 188 221
Monakhali 12 1.1
Dariapuor 27 (h48
Bapoan 3 i.l
Kedargan (Mujibnagar) 286 1042
Baradi Growth Centre 271 754
Shoimari Growth Centre 138 58.1
Dariapur Growth Centre 192 113,85
Anandabash Growth Centre 115 3748
Mohajoopur Growlh Centre 285 137.7

Source: Field Survey (2005)
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_Map 6.1: Selected Service Gentres and Their ﬁenqalm Scores.
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It can be scen from analysis that that there 18 slrong posilive correlation exists
between the caleulaled centralily scores of the Union Panishad FHeadquarters and
their respective average daily (mnsacions. The cosificient of comelation { 1 )
between these two variables (for the Union Parishad headquariers) 15 0.9004 and the
coefficient of determination { R* ) is 0.8018, which represents that the coentrahiy
scores can well explun the relative significance of the Union headquarers in the

local context,

120 -

5 ) o . |
109 ¥=0.2062x- 10524
Bl - -— -- - - - - RY*=0g108

Anyg Dality Sales (Thousand

a0 ¥ a0 1600 150 200 250 30} K1

Cemrality Score of Unicn Headgquarters

Figure 6.1: Correlation berween Centrality Scores of the Union Headguarters and
their Respective Average Daily Transactions

160
1404 - - _ y=02389x+4 7139
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1004- - - - -

a0 - -
G0 - - -

40 0 o m g e e o o
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Ay Daily Sales (Thousand
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Q af 160 1480 200 250 300
Gamrality Score of Growth Centres

Figure 6.2: Correlation berween Centrality Scores of the Growth Centres and their
EBespective Average Daily Transactions

However, the derived centrality score cannol explain the relative significance of
Growth Centres in the study arca with R” valuc of §.5318. This may be because Hat/

Bazaar was considersd as onc unit of functional activily during the field survey,
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rather than considering their component activities. Still there arc positive correlation
{R = 0.7293) between Cenbality Scorcs of Growth Centres and their average daily

transaction, and therefore the use of the caleulatcd centrality scorcs reniains

justined.
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7. Measurement of Distance

Measurement of accessibility in the three adopted models involves mwo types of
distance measurcment;, Fuclidian distance and nelwork distance. In (his study the
dislance has been measured with the aid of AVENUE senipts of ArcView 3.2 and
Arcintfo Workstation of ArcGl1S 9.0, The service centres werc considered as point
features and the accessibility of mouzas were measured from their calculated

centroids.

7.1 NODEDISTANCE Cemmand

NODEDISTANCE is 2 command of Arclnfo Workstation of ArcGIS 9.0, which
compuies the dislances between all pairs of specificd nerwvork clements {nodcs, slops
of centers) in lhe notwork coverage, This command 15 uselul 10 consimct QD
{origin-destination) matrices which are needed m many transportalion-planming

models and applicabions

NODLEDISTANCE works with the corrently selected set of NODES, STOPS or
CENTEERS. CENTERS speciiies (hal distanccs will be computed [rom or o the
cenicrs specincd by the CENTERS command. STOES specilics that distances will
be computed from or lo the stops specified by the STOPS command, WNOIXES

specifies that distances will be compuied from or to all nodes in the sclected sct.

The use of NOLEDRISTANCE command involves in specifying <CENTERS |
STOPS | NODES> keywords to speaily the ongin or destination network elements
from or to which distances will be computed. The cotpul are stored inan INFO dala
file (Qut Distance File) erealed by NODEDISTANCE which holds the distance
measurements. The command also has an option of <CUTOQFF_DISTANCE:=

keyword to specify the maximum distance which nodes can be apart for the distance
between the nodes to be caleulated and recorded in out info file. The maximum

dislance 15 given I coverage unils,

NODEDISTANCE employs three compuational methods used for caleulating
distance lor all pairs of specified nelwork elements. Any combination of these

keywords may be specified.
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NETWORK - keywonl o specify that the shortest palh distance will be computed
for all pairs of specified network elements. This is (he default, and measures the

“mimimun cost path” between any two points or a set of points.

EUCLIDEAN - keyword to specify that Buclidean distance will be computed for all

pairs of specified network elemenis.

MANHATTAN - keyword to specify thal Maohattan distance will be compuled for

all pairs of specified network clemenis.
However, a typical out distance file may have the following components-

Column Item name  Width Ontput Type N.DEC
1 <cover=IDA 4 3 B -
5 <gover>-IDB 4 3 B -
9 <gover>#A 4 5 B -
13 <covcr>#B 4 3 B -

17 NETWORK 4 12 I 3
21 EUCLIDEAN 4 12 F 3
25 MANHATTAN 4 12 F 3

The out_distance_file will have N x M records, where N is the number of selected
nodes, stops or cenlers that distanves will be caleulated from and M is the numher of

selected nodes, slops or centers that distances will be caleulated to.
7.2 Initial GIS Operations

7.2.1 Determining Centroids of Mouzas

The [irst task in detcrmining the distances were to determine the origin points of Lhe
poicntial irips, from which distance would be measured. In this study all the
attributes of the mouza have been considered to be concentrated at their centroids.
The centronds of the mouzas were deermuncd and calculated by a scopl
(CENTRD AVE) writlen in Avenue, scripting language of ArcView GIS 3.2, and
from ihatl a shape file of point fcaturcs was created and added to ArcView GIS 3.2
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project lile (CENMI.SHF} [Appendix D). A tolal of 8% centroids were added for the

88 mouzas as found on the map (Map 7.1).

7.2.2 Determining Location of Service Centres

The point coverage of scrvice centres of the study area (RETAILF) has been used as
the locations of service centres. No additional GIS operation hag been done at this
stage. The coverage contains ihe point atiribucs of Gfieen service centres, which has

been considered as destimation points of the distance measurcment methods,

7.2.3 Determining the Road Nebvork

Belote measuring the distance, the [inal step was to develop a linear nelwork
between the origin and destination points {i.e., the centroids of mouzas and the
service cetilres). The road nelwork of the smdy arca was atready available, even
though Lhe original topology was lost becanse of the APPEND operation {Sce
section 1.3.2.1) done earlier. However, the task of prepanng a complete network was

done in the following consequential sieps-

Firstly, thc mouza centroids and service centres {pomt feamrc) were added to the
original network manually in the ArcEdit environment of ArcGIS 9.0. The new

network was saved in the workspace as ROADNET coverage.

The second step comprised of cdiling of the newly built network coverage
{ROADNET}. The activities included successive opuration of CLEAN and BUILD
command, with necessary edits in the Arcs of the network by means of ADD,
DELETE, MOVE, UNSPLIT commands. Aller the final operation of CLEAN and
BUILD, a new topology was created for the nclwork coverage which was later uscd

in determining distance.

The third and final siep was to add impedance values of the road network to the
altnbute table of the ROADNET in ArcPlot environment o Arct3IS9 0, The Pucea
roads were appointed a value of 1 and kafche roads were given 5, which represented
their respective generalized travel time. The new elemenis of the network {manual ly

added) were considered as ketcha roads,
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7.3 Measuring Euclidian Distance

The NODEDISTANCE commund could also be used to measure the Euclidian
distance between the attributes. But due to lack of metadata of collected spatial dala
of the study area the NODEINSTANCE command could not be used successfully o

detennine Euclidian distance.

LEuchdian distance was calculated through developing scripts in AVENUL in
ArcView GIS 3 2 {(EUCLDIST.AVE). The output of (he process, distance between
mouza centroids and service centres, was stored 1w the Point Attribute Table (PAT}
of shape file of service conires (RETAILF). The measurcment unit for Euclidian

distance was meter [Appendix D).

7.4 Mcasuring Network Distance

The network distances between the mouza centroids and the service cenlres were
measured usutg NODEDISTANCE command. ‘The coverage of service centres
{RCTAILF) was specified as CENTRES, and (hat of mouza ceniroids
{CENMJL.SIIP) was specified as STOPS. Thea NETCOVER command was used o
specily the coverage ROADNET and the commands, ‘CENTRES’ and ‘STOPS®
were used to indicale centres and stops of the Coverage ROADNET. The resullant
network distances was on the basis of gencralized travel time, The caleulated
Euclidian dislance and network distance has been shown in Appendix E and

Appendix T,
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8. Accessibility Modeling an Analysis of Findings

Based on the selecled criteria, centrality scores of the service centres and calgolated
dislances between the mouzas and various service conlres, accessibilily mdices [or
all the mouzas of (he study arca have been calculated. The estimated model outpuls

have been analyzed and tested for selecting the best aption
8.1 Measuring Acecssibility 1ndices

3.1.1 Initial Model Application

The distance data {both Euclidian and network) were imported to spread shest
software (Microsofl Excel 2003) from its DBIF format. The accessibility indices for
48 (erghty eight) movzas were calculated in Microsoft lxcel 2003 applying the throo
specified model equations [Fgquation 5.1 for Tsochrone method, Bquation 2.2 for
Geographic method and Fquation 5.3 for Potential (Gravity) method]. The index

values for three models have been histed in Appendix G.
3.1.2 Standardizing Index Yalues

Because of he differcnces in measurcmend techmigues, the index valucs as found
fromm three allernative models were different. In the lsochrone model, the results
represenicd cumulative value of cental scores of all service centres with specified
distance around every mouza, and iherefore, the resullant index values were hiph,
and higher values represented higher level of accessibihity. On the other hand, the
Geopraphic model calculates index values eatirely on the basis of peneralized travel
time from each movza to all the secvice centees; the values wete therelore lower, and
because of its metbodelogical approach, lower valucs represenicd higher level of
accessibility and visc versa. Finally mn the Potential (Gravity) model, the index
values were even lower than Geographic approach becavse of the distance decay

factor, while the highcr valocs represcniled higher accessibilily for the mouzas,

To compare and hence test the index measurcs as obtained from dilferent modeis,
standardization was made o the index outputs. For each set of index valucs, the

whole series was divided into a range of O to 100, considering the hirhost
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accessibility value to be 100, and ihe lowest as O; while the other index values were
stapdardized accordingly, The standardized index valucs for three measurement

meihods are listed in Appendix .
8.1.3 Specifying Level of Accessibility

As the standardized output showed similar range of values (0 to 100} for cach
models, the next task was to classify these values into various levels of accessibility.
Tor this, the range was equally divided mlo five classes to defline five different levels
of accessibility for the inouzas. The delined acccssibality levels and their

comresponding share for different model outputs have been shown in Table 8.1

Table 8.1: Levels of Accessibility for Vanous Estimated Models

Values Lovel of No of Mouzas
Accessibility Isochrone Geographic Potential
Modcl Model Model
80-100 Highly G 19 2
Accessible
60-79.55 Moderaicly 28 40 2
High
Accessible
40-59.99 Accessible 3 20 11
20-39.99 Less 29 g il
Accessible
0-19.99 Least 19 1 42
Accessible

8.2 Analysis of Findings

8.2.1 Tsochrone Model

The results of Isochrone model represent concentric distribution of accessibility
index values in the study area (Map 8.1). The methodological approach for this
model snggests Lhat the mouzas with high concentration of service centres in or near
them should show hirher index values. In the study area, the cenlral part shows the

higher concentration of service cenires, bolh in number and by size (See Map 4.1
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Therefore, the central part of the study area shows higher levels of accessibility
according to this model. Index valucs lollow a decreasing trend radially away trom
the centre; this may be because ol the methodalogical approach of the model, as the
mouzas at the periphery has linnied option of service centres to be accessed. The
pattern of distribution of mouzas with various accessibility levels does not show any

significant relationship with the pattern of rmadway network of the study area.

8.2.2 Geographic Model

The index values measured by Geographic model have been highly affected by the
pallern of toad network in the study arca (Map 8.2). The highly acccssible arcas are
concentrated at the centre of the study arca and thereafier distributed along the major
roads. The level of accessibility of the mouzas seems to have been dirccied by the
concentration or availability of roads. The mouzas with more concentration of roads
{especially pueca road) penerally shows higher level of accessibility, wluic hosc
with less density of toads have lower accessibility level The methodelogical
approach docs not suggest that the accessibility should be affected by the size of the
service centres. But still, mouzas near to large service centres have higher ndex
values. This may be because ol the fact that the large service cenlres have improved

conneelivity and developed road network around them.

8.2.3 Poteatial Model

Results from Polential model also seem {o represent similar patiern of disteibution of
accessibilily index valucs, with the highest values concentrted at the centres of the
study area which have the highest density of pucca road, and other mouzas with
higher accessibility values are disiributed along the major road network (Map 8.3}
Mclhodologically, the index values depend both on the size of the service conlnes
and distance. As all the sclected service centres are localed along the majar transport

links, the mndex values have also been distnbulcd accordingly. The distribution also
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Map 8.1: Accessihility Index of Monzas [Isochrone Model)
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Map 8.3: Accessibility Index of Monzas (Potential Model)
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seems to have been affecied by the availability of pucca roads. as the mouzas with
no of less density of pucea roads show lower level of accessibility [Howewver, the
index values show a deercasing tendency with distance because of the distance
decay faclor, and therefore, he level of accessibility decreases sigmilicantly with
small decrease in distance. This, however, makes the major differcnce in the output

of this method with that of Geographic model.

8.3 Diagnosis of Estimated Model Qutputs

As the outputs of three applied madels showed differcnt pattems of aceessibility
index values both in lerms of distibution and level of aceessibility, it was u crucial
problem to delermine which of the models produced the most appropriate mcasures
of accessibility. In this study a composite weighied index has been used as the test

model (Fquation 5.4).

8.3.1 Measuring Overall Accessibility Level

Data on the levels of accessibilily in respect of 6 selected activities at 8 sample
mouzas were collecied by a key informant discussion survey and were combined
into a composile index to delermine Lhe Overall Accessibility Tevels (QAL) of the
mouzas. The reselts were standardized 1o determine the hierarchy of accessibility
levels. The index values of the mouzas were classified into fve equal class inlervals
showing different levels of acecssibility over a range of 21 (o0 105 (minimurm and
maximum). The results have becn shown 1 Table 8.2, The results show that all the

surveyed mouzas have relatively lower levels of accessibility,

8.3.2 Comparisen of Model Outputs

Finally, the result of (he survey was compared with the three model owlpuls to assess
their validity in the coniext of rural arcas of Bangladesh. Coefficicnt of comrelation
was measured between cach of the selecied mode] gutputs and the QAL as measured
from the key informant discussion survey {ficld survey) for the selected mouzag, The

results of correlation analysis have been shown in Table 2.3,
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Table 8.2: Overall Accessibility Level {OAL) of the Mouzas

Namie of Mouza Agcessibility Level
m
=
o
ey g
= w | B & | ¥ L
= 'E T _ | B IG5
e = E il = E - o
2 | | |Z |5 |E |z 2
w [ e [ -]
E S |d | § |28 |E =
mlelg |8 |E - T
a A = = £ =
= & |8 |= |8 |3 |2 =
@ . L | = E T | S E
¥ E = o [T
E 5 E =2 |m | E (& = |3 A
s1E it |2 |2 |Elsx%|2 g
[ = B | o i o
Ujjalpur
4 4 3 4 3 2 63 5119 | 3{Accessible)
Sholmari
4 k] k) 3 4 | 57 £2.86 | 3{Accessible)
Rudranagar 1 {Lraat
1 I 2 1 s 1 29 G52 Accoanible)
Terogharia 4 {Less
3 2 3 3 3 1 At 33,32 Accessilble)
Monoharpur
3 2 2 ) 3 2 i) 4167 3 {Accessible)
Kutubpur 2 [Liess
2 2 1 2 4 2 44 33353 Accessible)
Subidpnr
3 3 X 4 3 3 G s5L19 I {Acoeszbe)
Fulbaria 2 (Lcas
2 2 1 3 2 3 45 3333 Aecoasiblo)

The table shows (hal all three model outputs represent positive correlation with the
Gield survey results. While the Geographic mode! and Potential model showed to
have high positive comelation will the survey results (0.871 and 0,806 nespectively),
the resulls of Isaochrone model could not cxplain the variation in accessibility index
values much elficiently. In case of Geographic niodel and Polential model, 75.9%
and 64.9% of the changes in the accessibilily level ol the mouzas could be cxplained

by the changes in the index values, while the Isochrone mode! could explain only
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43.8% of the variations. Therelore, the validity of Isochrone model was discarded at

this stage ol diagnosis.

Although Geographic model and Potential model show similar valucs of R°, the
level of accessibility for the mouzas represented by ihe two models are quile
different. While Geographic model shows higher levels of accessibility for the
mouzas, for Potential model, the accessibility levels are quitc low. Therefore, the
two model oulpuls were further diagnosed apainst the ficld survey results using
Rank Correlation analysis. The methedological approach of Rank Correlation
suggests that the results which show muoch similanty i their values would show
higher degree of correlation (Gupla and Gupta, 2000). The results of correlation
analysis reveal that Polential model has very high degree of positive correlation with
the OAL measured from the field survey, and can explain 86.2% of the vanation in

the level of acuessibility of the mouzas, The Geographic model proved to be guile

Table 8.3: Conelation Analysis between Accessibility Index Values

Wane of | Tsuchrone Model | Geographic Potential Model OAL  {From  feld
bMouza Model SUrvey)

g | £ e | E g | £ 3 £

H £ 2 £ = = 3 £

= T I £ 3 ™ £ 5

= Z = 508 p 3 & = g %

o - - w 1 wd o | i £ -
Ujjalpur Gl 16 41 T5.88 4| 29355 2 5119 3
Sholmari 49 L 7456 4 28.57 2 42 86 3
Rudranagar 837 1| 2366 2 o8 1 952 1
Terogharla 4.7 1| 7829 41 3214 2 RERCE] 2
Moooharpur | G010 4 [ 7282 41 352 2 41.67 3
Kautsbpur 44 1| a4l 1 1243 ] 3353 2
Subidpur 76,52 41 Te32 4 ( 2944 2 51 1% K]
TFuolbaria 448 1] a7 4| 1991 ] 33,33 2
Ri{R} 0,662 0371 506
R 0.438 0.759 0.649
Runk R 0,81 (.83 04924
Rank R (776 0.694 0862
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less clfective in ihis respect, which have an R® value of 0.694 The visual
interpretation also suppests that (he distnbubion of accessibility levels for the
sclecled mouzas is more sitmilar 10 the tesulls of the Polential model rather than that
of Geographic model. Therefore, we may conclude that Potential model is the best
method 0 measure the accessibility indiccs ot the rural areas in respect to their

proximity o the scrvice centres,
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9. Conclusion

‘I'his study bas examined the applicability of three accessibility measurcment
methods- Isochrone model, Geographic model and Potential (Gravity) model, to
determine the accessibility indices for rural mouzas in respect to their access to
service centres. The study findings reveal that Potential accessibility model can best
represent the Overall Accessibility Level (DAL} of the mouzas, and therefore, i

regarded as the best option to measure the accessibility level of the rural localities.

The findings of the study suggest that lhe accessibility of the rural areas is affected
by both the availability of scrvice centres and also the availability of pucea toads;
and moving away from any of these two variables reduces the level of accessibility

signilicantly.

Anolher inleresting finding ol the study is that ile arcas with high accessibilily are
distributed along the major ransporlation network. This proposilion is demonstrated
by hoth Geographic model and Potential model. While the location and distribution
of monzas with high accessibilily level has been guided by road network in the study
area, 1lus has principally been direcled by the availability or proximity of pucca

mads. The impacts of kateha roads on the leve! of accessibility seem to be neghgent.

The study and its findings may have signilicant implications in rural development
strategies in respect of Bangladesh. The model output represents a pesitive impact of
transportation investment on accessibility of regions. The findings also suggest that
the importance of surface quality of roadway nctwork as the results show hat preca
roads alfect the Ievel of accessibility much more than katcla roads. As it has been
acecpled that improvement in (he level of accessibility have positive impacts on
economic devclopment (Chapter 2), the study findings also lead to the conclusion
lhat imptovement in transportation infrastucture may result in economic

development of the rural arcas (by means of improving their OAL}.

Therefore the study might have strong polentials in respect of rural (ransport
infrastructure development as a whole, Following the methodology, the lcast

accessible rural arcas may be identified, and this may help in dotermining prionty
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regions for forther development interventions. The methodology may also be used 1n
evaluating future transportation infrastructure investmenls by assessing Lheir
possible impact on the level of accessibility in the rural areas, and also may be used

in evilualing the allernative oplions for transpor sector development,
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Questionnaire Survey on Functional Activities at Service
Centres

Appendix A

Thesis Title: Measuring Accessibility Index for Rural Areas: An Activity

Based Approach

Raktim Milra

Department of URF, BUET

This survey is being carnad out as a parl of the above mentioned research of Master of
Urban and Regional Planning {MURP) programme of Bangladesh University of Engincenng
and Technalogy, Dhaka-1000, Bangladesh. The dala would be used only far research

purpase and would be kept secrel.

Matme of the Interviewer:

Date of Inlerview:

1. Name of the Grawlh Centre:
2. Location:
3. Informalion on Retail Activities;

Serial Na

5L Mo. Type of Activity

Average Daily Transaction

Signature of the Interviewer
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Appendix D

AVYENUE Scripts Used in the Study

Seript no 1

Description: This scripl was used 1o determine the centroids of the mouzas. A shape [ile of

point feamres was created and added (0 AreView GIS 3.2 project file
File Name: CENTRDLAVE
Soeurce Code:

theview = av.GethcbiveDoco

‘must be glebal to work in Cale oxp below

_theProjecticn = theViaew.GebProjection

project_flag = _theProjsction. IsNull. Mot 'true if projected
theTheme = theView. GetActiveThemss. Get (0}

"Check 4f point or polygon thems
if ({{theTheme.GetSrcNlame.GetSubName = "poinc'} or
[theTheme . 3etSrcHame . GetSuklame = "polygon']) .Hoc) then
MsgBox . Info{"Active theme must be polygon or point theme®, ")
return nil
end

'get Lhe bhome Cable and currenk edikt stakte

theFTab = theTheme.GeLFTah
theliclds = theFTab. GetFields
cdit _state = theFTab.IsEditable

'make sure table is editanle and that fields can be added

1f (theFtab.CanEdit) cthen

thefTal_SetEditable{true;}

if {(theflab.lanAddFields} .Hacy then

MegBox.Info("Can't add fields te the tahle."+NL+*Check write permissieon.”,
"“an't add X,¥ cosrdinates")

return nil

end

else

MegBox.Infa{"Can't modify the feature table.®+KL)
"Cheok write permission.","Can'k add X.¥Y coordinacos®)

return nil
end

"Check 1f fields named “"X-coord" and Y-coowd" oxist
¥_exiskts = (cherTak. FindField("X-coordé"} = NIL] .Motb
¥ exists = {cheFtab.FindField("Y-coord")l = NIL] .NoL

if (x exists or y_exiskts} then

if (MsgBox, YesNo{"Overwrite aexisbing ficldss®,
vi-ooord, Y-coord fields alresady exist", false)) than

Appondix Dy g5



;[ ok bo overwrite,

if {x_exists] then

theFTab.RemoveFields ([ theFTab

end
if (y_exiscs} then

theFTab. RemoveFields { { LhoFT

end
else
recurn nil
end 'if {(MsgBox...)
end  rif
x =

¥
theFTab. AddFields{{x.¥}}

delete
lag yoguired by this script

Measuling Acceasilility Index For Bural Areas: An Aclivily Based Approuch

Ehe fields as bthey may not be defined
feg., creabed fLrom another script).

CFindrieid|"¥-coord™] §)

A FindField ("¥-coord"} })

Field.Make ["X-coord®,#FIELD_DECIMAL, 15,5}
Figld Make ("¥Y-coord", #FIELD DECIMAL,1H,4)

"Gel point coordinates or polygon cenkroid coordinates

il
1f (project flagl then

'Projection defined
theFTab.Calculate [ [Shape] .
theFTab.Calculake (™ [Ghape]
else
'No projection defined
thePTab.Calculate (" [Ehape]
theFTab . Calculate (" [Shape]
end 'if
else ‘polygon case

if {projevt_flag) chen
theFTab.Calculate (" [Shape]
xnl J'.'.:l

LheFTab.Calculate (" [Shapel
T,y

else

theFTab.Caloulate (™ [Shape]

thoeFTab.Calculace (" [Shape)
end " if

end

JGerkr,
LGty

_ReturnCencer .GeLhi",
JReturnCenber  Gely™,

(theThome. GetSrclame. GetSubName = "poelint") then

ReturnProjeceed [_theProjection}  Gobx™,

.Rerurnbrojected(_theProjectionl .GelY", ¥y!

4]
¥l

.ReturnCenter.ReturnProjecled{_thefrojection) .Get

.EeturnCenter.Returnfrojected(_theProjection) .Get

xy
¥l

'"REeturn egditing state to pre-script running state
thePTak. SetEditable(edit sktake)

Newshpname

if (newshphame = hil) then

exit
end

x*v = theFTab.findfield{"X-
theFTab. findfield{"y-

v

filedialog. put{'distance.shp".asfilenams, "*.shp", " DiglLangec'}

Coord® )
caord®)

idv = thePTab.findfisld{vid"}
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Script nn 2

Description: This script was used to calculate Fuclidian distance between service centres and
the ceniroids of the motzas. The output of the process, distance between mouza centrowds and

service contres, was stored in the Point Attribute Table (PAT) of shape fik of service centers.
File Namc: EUUCLDIST.AYE

Sonuree Code:

"Caiculates distances from points in one theme to pelnts in ancther

theThemsLigt = av.Gethctiveboc.GetThemes. Clone
thePrj = av.Getictiveloc.GetProjecticn

r Uge these lines to hard-ecode the input paramcters...
‘cheFromPFtalk =

av.GetProject. FindDog ("Viewl") . FindTheiwe (" FromTheqe" ) . GETFTahb
‘theFromIDField = cheFromFtab.FindField (“Enab"}

‘theToTheme « av.GetProject.Pindboc{"Viewl") . FindThewme (" U'sTheme®)
'theToFLah = ctheToTheme . GetFTab

' TIse thege lines to prowopt the user for input parameters. . .
theFromThems = (MsgBox.List (theThemelist,"to calculate the distance
FROM." ,"DPlcase select a theme... "V}

if (theFromThems = nil} then exit end
thaFrowFtah = theFrowmThems CebFTab
theThemelist . Remowvedhy {CheFromThems)
theToThome = (MsgBox.List (theThemsbist,"to calculale the distance
TO.","Please seleck a thems,.."))
if {cheToThem= = nil} then exit end
theToFtalh = theToTheme.Z:tFTab
thePromIDFaeld = Mngox,ListAsStrlngitheFrmmFtab.CetFields,"containing the
poinlt 1dentitier.”,"Please select & field..."]

if [(theFromiDField = nil) then

anik
end

theFroemShapeFicld = theFromFTab.FindPield{"Shapc")
theToShapeField = theToFtab.FindField("Shape"!}
theToFtab . SetEdicable (true)

for earh f an cheFromFhab. GetSelection

theFromilValue = theFromrLab.ReturnValuebtring{cheFromlbrield, £}
theNewFicldiame = "Distfo"+theFromiDvalue

' I{ & distance field doesn't exiskt, add it...
if {cheToFbab.FindFicld (theNewFieldMame) = nil] thon

' Choose the field size gomnensurakbe with the view's projectblon.
if (thePrj.IsNull) then

Appendix O HBE
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theDistancobield = field.make (thellewrileldName, #[icld decimal. . 4)

elae
theDistanceField = field.maketLthewPieldNamc,#field_decimal,ﬂ,zl

end

theToFtab.addfields [{theDistancerield}}
' If a distance field docs exist, clear ic...
clze
theToFtab.Calculake ("0", theToFtak . FindField (theNewrisldname) )
theDistancefisld = theToFTah.FindField{theNewFisldilamsa]

end

* Get the point location you are measuring TROM.
» If the view is projectoed, get the the point leration in projected wunikbs.
therfromshape = theFromEPTab. ReturnValue (theFromShapeFicld, t)

if {thePrj.IsNull.Not) then
theFromshape = theFromShape.ReturnProjected (thePr])

end

for each t in theTobtab
' Get the point locatlon you are measuring TO.
' @et it in projected units, if the wview is projected.
theToshape = theTarTak. EeturnvValue {cheToFran. Findrield (*Shape") ., bt}
1f (thePrj.7sNull .Hot] then
theTosShape = theToShape . ReturnProjected (khePrj)
end

' Caloulate the distance between the two poeints.

v add the value to the owtput {TO} branch table.

theDistance = theFrowShape.Distance {theTosShape)

theToFtab. SecValue (theDistanceField, t, theiskbance)
end

end
cheToFbah SetBditable(faloel

av.ShowMsg{"DiLstance calculacion complebe™)

Appenihix D L)
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Appendix E
Table: Fuclidian Distance Bebw een Service Centres and Mouza Centroids (Meter)

[NAME Purojpur [Amjhup [Meharpur  {Buripota| Amdaha |Kutubpur |Shotmar]  dEaradi Monakhall [Bagoan (Mujibnagar |Dariapur|Darlapur [(Ananda |[Mohalan
ur up Sadar ur ur UFP GC GC g up Ur GG bash GC|pur GT
CISTTGA 1 20000.0( 14000 0D 12000,0( 12000 0 14000 0 BHZHE 29655.4( 20000 0 22000 0| 27080 O 24000,0( 12004 0| 1800 0| 27000 O] 240000
DISTTO2 | 19000.0( 130000 GTo6 4 240117 120000 4414.5 €13 1| 200000 200000 ZG0G0 0 a0t a] 150000 1ECH G 25000 0] 230004
DISTTOY | 18000.0f 120000 oTE2 & 10000.0 12000 0 33 4 35315 1BO00L( 20000 0] 25000 0 220004 16000 ) 15000.0) 25000.0) 220000
OISTEOd | 20H90.04 140000 00 0 12000 O 14009 0 5445 0 3e00.4] 200000 220000 270000 23000 0§ t7000.0] 18000.0] 2700 af 240000
DISTTQS | 180006 0] 13000.0 10000 0] 11000 0 13HA0 4 4405 B 209877 13 0| 2100RQE 260000 22000 ¢l 1ER0O.0| 17000.0| 26000 O 230000
DISTTOE | 17000 0f 114HLD Q335,7| 10000 0( 12000 04 IBES 4 43323 170004 00060 250009 22004.0[ 18004 0 16000 0| 25000 ¢ 210000
DISTTGY | 160000 $1000.0 110060 0 130000 13000 0 £915 8 89851 15000, 21000 0| 25000 {4 230000 17000 0] 17000 0| 26000 0] 210000
DISTTOA | 1700000 150000 9834 2| 11000 0] 120000 43330 E240 7 170000  20000.0[ 25040 D 22000 0| 16000.0( 6000 Q| 23000 0 220040 0
DISTTOE | 170000 10000 BOSZ 41| 8026 9] 10000 25267 2485 2] 16000 0| 18000.0( 230000 20000 00] 14000 ¢ 140000 23000 0| 2100040
DISTTOMG | 180000 130000 2E83 2} TL22 7| 110000 39870 2101.4) 200000 19000 4] 23000.0 20000 0 14000.0] 14000.0| 23000 Q) 22000 0
DISTTOIL | 450000 93231 93835 11000 Q| 12000 Q &558.7 Ba424 6] 14000 Q[ 150000 240000 21en0.0] 18000.0] 180000 24000 Q) 2R000.0
CISTTOM2 | 16000 0] 87504 gan4.0| 4983 5 110000 35494 G054 0| 150000 1B0O0 (| 24000 0 24000 0 15000 0 15000 0] 24000.40( 20000.0
DISTTCAS| 140000 B4FL 3 Qz%2 4 120000} 14000 O 84251 QE02 a0 130000 19000 O 23000 O oot 0| 1s000.0[ TEHH O] 24000 0] 15000 O
DESTTOA4 ] 150000 84634 TO23.E| TES Y 96G0.4 131849 47231 18000  18000.0| 22000.0 18000 4 13000.0| 130000} 23000.00 19000 4
DIATTOLE | 130000 74978 66951 27vg16] 80650 3354 2 75238 130000  170Q0Q 0 210000 15000 0 13000 0f 13000.04 22000.0| 15000.0
DISTTQI6 | 1300040 593594 BrEa T B427 0| B434Y a0y 6 4953 4] 16000 0 169400 27000.0 12000.0] 12000 o] 12000.0( 21900 0 1BOO0 &
DISTTQY7 | 1a0ch 0| B8G62.7 ApES ) 47700 TG4 5 1593 3 74860 150000  1S00C 4 290000 16000 0 100000 11000 Of 200040.9| 1EOO0.0
OISTTO18 | 17000 D) 11004 O 6259.4] B4800) 54133 236814 3573 5| 180000  ATODD B 22000.40 18000.0( 120000 13000 0] 22000 0| 20000 O
CISTTON9| {20000 &0E3.5 4462 3| 55058 GBAZ4 ROG 16 72302 12000 D) 15000 0| 18400 4 16000 0| 11000 0| 10000 20000 G 16000 0
CISTTO20 | 160000 85128 5590 1| 4864 5 EQ1SG 2901.0 51139 1700000 15000.0( 200000 AT000 Q) Q00 Q] 14R00 0] 20000.0f 19000 O
QISTTC21 | 120000 @323 2 6434 9 B3FTL O] BISE 4 4435 4 BRIF 2 120000 160070 0] 24000 0 18000 0 13000.6) 12000 & 21000.0] 17006.0
DISTTO2Z [ 11000  S717.F FAZE4[ 10000 0 O03IZE g4404] 1100000 109000 160000 200000 13000.0f 13000.0] 13000 G| 21000.0( 16000 ¢
DISTTOZ3 | 1100840 4E53 2 20998 51554 49553 4128.3 eea 4] 120000 13GE0p 170000 15000 0] 9n17.5| BAFIE( 130000 140000
DISTTOR24 | 140C00j TREEQ 456 3| 47EE F| GTB4.S 15245 B2ET.2| 1500 15000 51 1500.9 16000.0( 100000 10000 0| 20000.0) 17000
[OISTT025 | 15000 0] 25135 4624 21 29310 B5324 ABEE 4 FoR0 S| 7000l 4000 O 130034 150000 &783.1) 9285 1| 1BLHO| 1TOHO
DHSTToE6 | 110000 D2E34 &703.6( 83634 TEE4 D AEB0.5 95007 11000 0] 5000 0| 2OGOE O 17000 af 120000| 12000.0| 20000 0F 16000 Q
DISTTQET | 10000.0) 44938 S12as| BOO2 2] TOOOD Szz4 4]  100000| 11000 0] 140000 19000 G {5000.0] 11000 8] {1000 0§ 19000 0§ 15000 O
DISTTRRA | 1200000 70337 2345 1| EM58] 47988 41287 81853 140000 120000 170000 14000.0] 793z 1| &144.1] 17000.0( 150000
DISTTO2G | 88621 39¥ES BOs3 2| W00 0| BOS4 77625 watdoo] B2FRF[  1BGG0 ) 190000 17000 B 12000.01 12000.0( 19000 o 14000 ¢
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Appendix F
Table: Network Distance Between Service Centres and Mouza Centroids {CGeneralized travel time)
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Appendix G
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toanurg Aceessibiliy Index for Rural Arcas: An Actialy Dased Approach

Appendix H
Questionnaire Survey of Local Key Personnel

Thesis Titie; Measuring Accessibility Index for Rural Areas: An Activity
Based Approach

By
Raktim Mitra
Departmen!. of Urban and Regional Planning, BUET

This survay is beng camicd ow as a part of Lhe above menticned resgarch of Masler of Urban and
Reglonal Planning {MURP), Bangladesh Universily of Enginesring and Technoledy, Dhaka-1000. The
data would be used only for research purpose and would be kept a5 socrel.

Mame of the interviewsr: Serial No.:
Date of interview:
1. Localion of interview:

a. Mouza:

b. Union.

2. Mame of tha intary ewess:

Name Profession

3. Please rank lhe following aclwiies in respect Lo the selected criteria,

Name of the activity Agsess your positian (a5 3
general inhabitant of the Mouja)
in raspect of thess activiies™

Grocery Shaop

Medicine Store

Fertilizer Dhstibution Centre
Rice Ml
Hall Bazar

Cinema Hall

» 5§ = Highly satisfactary, 4 = Satisfactory, 3 = Undecided, 2 = Not much satistactory, 1
= Mot satisfactory at all.

Signalure of the Surveyor
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Name

1 | Ujjalpur

2 | Sholmari

3 | Rudranagar
4 | Terogharia
5 | Monaoharpur
6 | Kutubpur

7 | Subidpur

8 | Fulbarla

Apanoe
J0 2EN

Mouza no

Tabte: Overall Accessibility Level (OAL) from Questionnaire Survey
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