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Abstract

In lhe contcxl of rural areas, ac~essibility or lhe quality of access is dctermined by

the extent to wbicb it connects the locality 10 basic access, Illlirkel opporlunilie, for

agricultural product3 and employment opportunities. Good access Can in~r~a,c

produclivIly of a rural area, induce non- agricultural employment also improve socio

economic condition by increased income and increased supply of vmioll' prodllcl"

and n~essities.

This 3tlldy ha, examined the applicability of three accessibility measurement

methods. hochrone mmlel, Geographic model and Potential (Gravity) model to

determine the accessibility indices for rural mo"za, III rc,ped 10 lheir acce;s lo

scrvicc centres, Pourasava, Union Hem1'luarter.; and b'TOwth Centres have been

considcrcl1 as servICc cenlres, Geographic lnformalion System (GJil) has been used

as a 1001for measuring di,lan~~, Transporlalion system ba3 been cia"it'ed as pI/cell

mad and katcha road; while network dislanee has been measured on Lhe ba,is of

gcnemli~~d lravd lime.

The study findings reveal that Potcntial accessibilily model Can besl represenl the

Overall Accessibilily Le,el (OAL) of the mou~as as measured by a questionnaire

survcy, and lherefore, i, regarded as the best option to measure the accessibility lhc

rnrallocillitles. loochrone model could explain only 43,8% of the change, ill the

accessibility index ,alues of the mouzas, and was rejected as an oplion for

accessibility measuremenl. Polential model was finally chosen on the basis oj'Rank

Correlation analysis, as it could explain 86.2% of lhe v"ri"li(}n, of the accessibility

level, compored to 69.4% e"plmn~d by Geographic model.

The 'ludy outcomes suggest that the accessibility of lh~ rural "rca, is affected by

both the aval1abilily of ,ervice centres .and aha the availabilily of P"ccu ro"d,.

Another interc,ling Jindmg of tbe sludy is that the areas with high accc>Olbihly

remain distl'ibuted along the major lr4n'porlalion network, which might have

si,,'Ililieanl implicalion3 in rural developmellt and transportation planning strategie3

in re'peel of Bangladesh

Thesis Title: Measuring Acce"ibil;ty lndex for Rurat Areas: An AClivlty B",cd

Approach.

ilupervisor: Profcs,or Dr. Sarwar Jahau, Department ofURP, BUET.
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I. Introduction

1.1 Background of the Study

Bangladesh's population is mostly rural wilh 76.6% (BBS, 2002) of Lhe total

population of the country living in rural areas. Therefore, lhe physicul und socio

economic development of rural areas arc likely to be the key factor [or lhc nalion"l

economIc dcvelopmenl. Howcver, this lurgc populu!ion i, plinclpally dependent on

agriculture tor their livelihooll, AgricuUure sector employs 69 pLTI:cnlo[ lhe national

labour force and produces of the country, directly and indirectly (The World Hank,

1996).

After the independence of Bungladesh. a,,'licllllural producls ha~e g",,,,n "t a rate of

2.5% per annum, barely above lhe population growth ra!e of thc country. Thrcc

factors are said to be the main reason, for the ,,'Towthof agriculture~ expansion of

acreage, increase of yield and introduction of higher value crops {The World Bank,

1996),With limited rcsourees and severe seawi!y of land, improvemcnl m

agriculture is therefore incrcasingly being dcpl"Tldcn! On a~ce" [0 improvcd

technology and proper supply of seed and feltilizer. Good access can inducc non-

agricultural cmploymen! to lhe rural areaS and abo Improve 'OCIO ccononllC

condition by mcrca,ed mcOme and increa,ed ,upply of v",;ous product, and

necessIties,

Accessibili!y to the ruml regions i3 provided by rural road netwOlk. Although the

tenn accessibility is generally defined as "the ability to reach dcsired good"

services, activities and destinations" (Victoria Transport Policy lnstitll!c, 2003), in

the context of rural areas the quality ofaeccss is dctennined by the cxtent to which It

connect:; lhe lucality to "ba,ic access", market opportunities for agricultural products

and employment opportunities_ TI'erefQl'c, thc role of I'Uralroad; m !hc dcwlopmen\

of rural areas can hal'dly bc o\'cr cmphaslzed, Studics have proved lhat thc

dcvclopmcnt of transport f"eilihe" fosler, ecOnOmIcde\'dopm~nt by c"u,ing a kind

of "network effect" in the adjoining regions by improving thci!' position in respect of

the hierarchy of rural road network and thereby increasing accessibility of lhesc

places relativc to other places and among themsclve, as well ( Peelers el at, 2000).

Ch,p'''' I
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11,eories sugge,t that increased accessibility may replace "fertility as a detemlinant

of land rene in an agricultural economy and thcrdorc cause rcdistnbution of

economic activitics (O'Sullivan, 1996), Empirical srudies also proved definite

relationships between increa",d acce"ibility and con,equenlial economIc

dcvelopment of the regions.

Since 1979, thc basic policy intcrventions for rural infrastructme development in

Bangladesh havc followed a Growth Centre Approach, which emphasi7.e on the

improvcment of large rural mal'kets to foster mral development (Khan, 1997). The

basic approach of rural road nelwork development in Banglacle,h has abo follo,",ed

somewhat the same strategy, and it i, expeclecl that improved accessibility to thc

growth centres would accderatc ,ocio cconomic dcvelopment of the rural regions

and their population. lhe recent policy ;ntmvenlioll:; also explicitly S!<lte, that

transport projects should be de,igned lo maximue the b~ndit to th~ po"r (GOB,

2004).

The accessibility of various locations is best mea5ul'ed and compared by some fonns

of Accessibility Index. There ha,e bccn substantial studies throughout the world to

develop appropriale lheories and explore empineal implications of various

acecsslbility indices which followed three basic olethodological approache., namely

infm,lmclurc bm,cd accc",lbihty measures, aetivlt:y based aeecssibil ity measure" and

utility based ac~essibility measures, In Ilangladesh, although there have been some

empirical 5ludies on acce,,,ibility analysis in the mban context, no significant

research have been conducted on the implications of accessibility index for ruml

areas.

Under these circumstallces, the research is an atlempt 10 develop an appropnate

accessibility index fol' the rural al'ea5 ill Banglade,h in respect of their access to

growth centres, and th~refore, focusing principally on activity ba,ed measurement

methods, It is expected thaI the outc"mcs of the research would be a good mdicstoO'

of the implications of road network development in mral development, and

lherefore, JrnIYhelp the tmn,port sector appraisal process by maximizing the benet,ts

to the rural localities,

Ch.p"" I 2



M=uring Acoc5Ilibili'y Indox lor Ruml Areas: All Acti,i'y ~""cd AWrooch

1.2 Research Objectives

The objectives of the proposed research may be outlined as fol1ows-

• To review and examine various methods of measuring accessibility index for

the ruralloeahtics of ease study area in respect of their proximity to service

centres.

• To choose an appropriate methodology to measure accessibility index for

ruml areas in the context of Bangladesh.

1.3 Methodology of the Study

The study attempts to measure accessibility index for the rural area, in respect to

their proximity to the service centres. Activity based accessibility measurement

mea"ures have hen applied in the research, with the aid of Geographic lnfonnation

Sy,tern (GlS) and available spreadsheet "oflware". The methodology of the >tudy

may be discussed in three major sreps; initial stage, intermediate stage and tina]

stage (Figure 1.1)

1.3.1 Initial Stage of Research

1.3. f. f Literature Search alld Review: At the very first stage Ill' the study, extensive

literatnre ha,e been consulted in the forn, of boob, journals, previous researches

and intemet source,. "l1,is review has helped to develop a clear concept of

accessibility and also of the acceSSIbilItymeasurement measures. The lran"portation

and rural devcloplll~nt studies and strategies of the Govemment of Bangladesh have

aho becn revIewed to understand the problem and potential, in Bangladesh

pel'spective. Activity based aeee:;sibility measures have been selected as the ba,lC

approach of the study.

f. 3.1.2 Selling of Research Objectives. Based on the nnderstandings of the literatUle

search. the objective> of th~ ,tndy was detern,ined.

1.3.1.3 Selectioll oISludy Area: Meherpur Sadar Upa~ila wao initially ,elected a, the

study area for the reseal'ch. Later after the tield inve:;tigation. the study area was

Ch'p'or I 3
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INITIAL STAG~:OF
RESEARCH

Literature search and Review

UnderSlanding concepts aeeessibllily

Familiarity with the methods of
accessIbility measurement

Determination of objectives

Selection of Study area

u

INT~:RMt:J)IAT"
STAGE OF RESEARCH

FINAL STAGE OF
RESEARCH

Selection of variables

Data colleclion from primary and
secondary sources

GIS operations Field Survey
i) Collection of digital data i) Field ,urvey on service
Ii) l"imng map' aclivities
iii) Creating topology ill Queslionnaire ,ur,ey

iii) Data entry and

II
proeessmg

rktertnination of Centrality scores of
servIce centres

II
Measurement of distance (Euclidian

and Network)

Initial model operations

1)iagno,i, tcst "f eslimatcd model
outputs

Determination of final model to
measure accessibility indices

Figure 1.1: Methodology ortlle Study
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increased to include two Upazilas; Meherpur Sadar and Mujlbnagar, both in lhe

Meherpur District. Thcse two Upazilas arc adjacenl, and the relail activilies and tTip'

made to them are overlapped betwcen the two Upazilas,

1,3.1.4 Selection of Variables: Al thi, stage of investigation, specific criteria and

variables were selcdcd to bc uscd in lhe study. Mouza was sclecled as lhe

geographic unit for which accessIbIlity indices would be mcasured, and

transportation impedance (distanec) was dCCldcdto bc dctennined on the ba~i, of

generalized navel time

1.3.21ntermcdiatc Stage of Research

1.3.2 I Collectinn of GIS Data and Preparation of Required GfS Database' The

study was greatly supported by the digital Geographical Information Sy,tem (GIS)

databa>e collected from Local Government Engineering Department (LGED) dnring

June 2005. The dataha,e included data of namral featnres, adm inistrative bonndaries

and headquarters, transpOlt intiastructure and socio economic infrastructure

including markels.

To usc m thi~ sludy, thc digItal data of Mchcrpur Sadar Upaziia and Mujibnagar

Upazila was uscd, The allribule, of the two map" were adJu,ted and matched by

using EDGEMA TCH command of the ArcInfo Workstation of ArcGIS 9,0 software.

Later each attribute were joined together u,ing APPEND command. During this

opera lion, the lOpoJogie, of the covemges were rebuilt deleling the plevious

attributes, Thercfor~ new attribu1Csw~rc addcd lO thc,~ eovcmg~s "" required. The

study u,ed three major output coverage, for analysis; mouza boundary, road

network and service centre". A list of coverages has bcen shown in Table 1.1.

1,3.2.2 Field SUn'ey: Field surveys were conducted to aid the study at different

levels. At the early slage of tile study, a physical survey was conducted at th~ service

eentles which counted the total availabl~ aetivitics at thc scl~tcd servi~e eCDtreaud

also collected data on the average daily transaction of thosc aCl1vities. Anolher

,urvey w"s eQuducled in cighl sample mouzas IQ me.15ure Ovemll AcceS5ibility

Level (OAL) of the mOUZas,Thc survcy was conducted following Key Inform"nl

Discussion method.

Ch,plcr I 5
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Table 1,1: GIS Coverages used m the Study

Name of the Major Attributes DescrIption
Coverage

MOUJAI Polygon Mouja boundaries

HQMll Point Administrative headquarters of
Meherpur Sadar Thana

I-lQMJ Point Administrative headquarters of
Mujibnagar Thana

ROADI' Arc Road network and types of roads

RETAILF Point Selected sel'Vieecentres in the study
area

RIVER Polygon Rivers in the study area

1.3.3 Final Stage of Research

],3.3.1 Initial Modeling: At this sl"ge of the study, acccssibility mdlccs for the

mouz"s were calculated applying three "elected models; l",chronc model,

Gcogrnphie model and Potcnti"l (Gravlly) model. The models required two basic

attributes; hierarchy of service centres was calculated on the basis of field survey,

whereas distance was measured with the aid of GIS with NO/)~.DISTANCE

command of ArcGIS 9.0 Workstation module and some AVENUE "cripls of

AreView 3.2.

1,3,3.2 Diagnosis oj EBlimaled Models: Thc rcsults ofthrce models werc thClltcsted

against another index of Overall Accessibility Level (OAL) estimated from a key

infonnant smvey at eight mouzas. The output, of the three models were compared

with the results of que"tionllaire survey u,ing correlation analysis.

],3.3.3 Determinatioll of filial Aecessibilily Measurement Model: Based on the

findings of the correlation analysis, Gravity model was identified as the mo.,t

effective model explaining the accessibility condition of the rural localities in

respect to thcir acccsS to the ".;rvice centrcs,

6



1.4 Scope ofthe Study

This study has examined the applicability of three models, lsoehrone model,

Geographic model and Gravity model, to measure the accessibility indices fol' thc

rural areas 111resp~ct to th~ir acc~" to sen'ic~ centre,. Moun was taken as th~

gcographie unit for which accessibility was mcasul'cd, whilc majOl'm~rket centre at

Union Panshad headqu~r1er and the d~sign~ted growth eentr~8 wer~ C()mid~red a,

service centres, The model outpull; have been compared with the re,ult, of a

questionnaire survey to choose the best approach that can explain the accessibility

level of the rurnl areaS.However, the study has enhrely foeu"ed on the muthodology

of measuring accessibility for the study area; and therefore the interpretation of the

resultant accessibility levels (i,e., the cause erred reiation,lllp) was not included

within the scope of the study.

1.5 Limitations of the Study

During the study, no empirical evidence was found of measuring levels of

accessibility for ruml al'eas in thc context of Bangladesh. Thel'efore, the study had to

rely on the ba~ic accessibility measurement m(,dei;. The apphcahility of the,e

models in the rural area, ;, nol te,ted, 00 three model, had to be applied

,imlLilaneou,ly, However, unavailability of secondary data re"trid~d lhe u,e of

variable, in the models.

However, the major problem was to determine the best applicable Olle, a, three

modcls resulted in dIfferent pallem~ of acceSSIbilityindex values, SoclO-cconomic

data of the rural localitics (mouzas) could bc a good indicator of the level of

accessibIlity of thc arcas, as higher accessibIlity tends to improve soclO-economic

condition of the region. Bnt this could not be done because of unavailability of

secondary data, Under the circum,tances, the study had to compare the output, with

the results of a key informant snrvcy madc on the rural clites. In the survey, thc

Overall Acccssibility Lcvcl (OAL) of the rural areas was calculated bascd on

selected activities. A mea.,ure based on all the activities available and taking sample

respondcnt, from "11soci"l cia," could make the rcsuHmore comprehensive.

Cilap'er I 7



Finally, in this study, accessibility of the localities was measured on the basis of

lheir proximity to the service centres, The affect of acliville, located olhel"\,,rise on

the levcl of accessibility could not bc counted for. The aftcet of large sel"\'iee ccntres

oulside the study area also could not be considered.

1.6 Organizatioll of the Study

The the"is comprises of nine chapters. The first chapter provj(les an introduction to

thc study with a brief discussion on the methodology followed. Tlw sccond chapter

discusses 011the conccpts of accessibllily, its impacts on eCl>nomic dcvelopment and

the accessibility meaSllrcment methods. The third chapter provides an outline of the

transportation and development strategies of the Government of Bangladesh in

respect of rural areas. The fourth chaptcr consist, of an introduction of the "tudy

are".

The next chapters of the thesi, discussed all the melhodology of the aeee"'lbility

mellSllrcmcnt. The fifth chapler discusse5 on the basic model stnJcluru~ applied in

this 5tudy willl a discussion on the variables used. The sixlh chapter di"cu;se~ the

method of determining hierarchy of sCD,iee centres, while thc seventh ch"pler

discu"sc~ the methods used in measuring distance.

Thc eighth chapter discusscs the outputs of the modcl operation and the ,hagnosls

tcsL Finally the ninth chapter conclude, thc thesis report with ""mC gcncral

comments bascd on the study finding,

Ch.p"" I 8



Chapter 2

CONCEPT OFACCESSIBIliTY

•



2. Concept of Accessibility

Acccssibllily i, a key clcmcnl "f transport geography a, it is a direct cxpr~""Ol1of

mobilily eilher in terms of p~op[e, freighl or informalion (Rodrigue, ",t)- rhough

accessibility i, a widely used term in the arena of transport planning, it is an ab,lract

concept. TIlere have been multi disciplinary and multi dimensional perspectives in

the study of accessibility;- rescarchers have detined it in various ways depending on

specilic purpose and have devclop~d numerous mathematical formulations I"

me""ur~ its value_Therefore, il is impOl't,mtto Und~'llilandthe concept and ,cope of

accessibility and related anal)'"i" in relation to this parlicular study.

2.1 Definition of Accessibility

The word "Acces:;ibility" Or"Acce,," have many meanings and implicati"n, ill lhe

tield of development and planTIll1g_Accessibility may he defined as the "measure of

the capacity of a location to bc r~ached by, or to rcach different location,"

(Rodrigue, nd). In a mOre simple term, acees,ibilily, Qr simply ace~ss, may be

dcfin~d a, the abilily to reach desired goods, "ervices, activitlcs and de,tinalions

(together called opportnnities) (Victoria 'l'ransport Policy InstillLte, 2003), ThllS

accessibIlity is linked with an array of opporluUlties, either eCOnOmIcor social.

Habib (2004, p6) writes the variabilily of implications of aeeesoibility in the

following way-'"A :;tep ladder provides access 10 lhe top shelf of our kilchen_A store

provides access to goods, A library, telephone and the inlcm~( provide acee,s 10

various typco of informal ion, A highway or transit improvement ean increase the

scrvices and jobs acccs~ible from a neighbourhood."

ln the tield of transport planning. lhe implications of acce3Sibility may differ

depending on lhc conlest of planning. In an urban context, "acces:;" refers to

conneclions to the adjacent properties. A roadway with "limited acce,," has minimal

eonneclions to the adjac~nl properties, while a local or access road pmvides more

direct acce:;s, BlLlin the rural areas, quality of access is detcnnined by the cxtenl 10

which a locality i" connecled to "baSICaccess", market opportlLnilie, fol' agricultural

products and employment opportunities. A reglon with well developed
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tran'portation system is expected to oITer high level of accessibility, while less

developed transportation nelworks would result in lower level ofaeeesslbihly,

Sometimes, the eoneepl of aece"ibilily is well underotood with another related

nolion "Proximity". Proximity can be detined as the physical nearn~ss in 'pace or

time of various actors and clements in a region, ~ombined with multiple

interdependencies between these clements (Cre"oisier, 1996), A place'.,

accessibilily, from this pempective would bc a tilnclion of II, proximity (measured in

time, distancc or generaliz~J cost for example) to alternative de.,tinatiotls of varymg

utilily (Alam, 2001).

Therefore, acce,s may be lerrne(1as the ultimate goal of most tran:;portation, except

lhe small portion of travel in which movement itself is an end in il,elf (e.g cruising,

hisloric train rides, horoeback riding or jogging). The capacity and ,tructure of the

transport infrastructure are key elements in the delcrminalion of a~ccssibiJity,

2,2 Cbaracteristics of Accessibility

Accessibility can be viewed tram variou, perspectives, such a~ from the perspcctive
of a particular location, a particular group, or a particular activity. It is therefore
important to specifY tllCperspective being eonsi<1eredwhen describing or evaluating
acccssibility, The need for accessibility gene'ally l'ises from the need to reach
resources, job:;, hca1th, cducahon, employment etc. (Janelle, 2002). Aeccsslbihly On
thc oth~r hand reflects generali7.edeO.,t:;(time, moncy, discomfort and risk) to reach
these activities (Victoria Traosport Policy In,titute, 2003). Where the margLnal
financial cost of travel is relatively low, travel time teuds to be thc mOSIdommant
component of acccssibihty, Individuals ofteu evaluate accessibIlity 1ll lerm, of
cO'lVenience,i,e, tile case willi which they can reach what they want.

Given en()ugh time and money, nearly every location On earlh is accessible. But the
degree of accessibility varics WIdely, depending on the location, timc and person.
"TIIC relative degree of accessibility affecls where onc goes, what onc doe"

,.... ,.., and one's opporhmilies for education, employment and recreation."
(Victoria Transport Pohcy l",tillLte, 2003). Accessibility can affect type of b"'lllcss,
properly values and economic development lha! oee"r in an area.
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However, acee,sibility, or more precisely lransporl acceo.,ibility, can be evaluated at

various geographic seales-

• Building or site: Pcdc,lrian mobility

• Block, neighbourhood, or village: Pede,trian facility and conneCllon bet w~cn

bUIldings, transit access, and local ,(reel,.

• Mumeipalily or community: Arterials, bridges, tnn,it ,ervices, routes

• Regional: Arterials, highways, bridges and felTies, and transit sen'icc.

• Interregional: Highways, interregional bus alld rail service, and air service,

Sometimes accessibility 1" affected by the transport options (Figure 2,1) 'Jransport

oplions (may be called transportalion den,ity and tran'portation choice ao well) refer

to the quality alld quantity oftransportatlOn s~r,ice, available to a particular typ~ of

u.,er under particular conditioll (Victoria Transport Policy In,(i(utc, 2003) Improved

tran:;port optIons telld to improve access.

Figure 2.1: Erreds of Transport Options on Accessibilily
Source: Victoria Transpurt Policy lostltute (2003)

The roadway ndwork also affects the level of accessibility. Figure 2.2 rcpr~s~nls a

typical pattern of hicrarehical road network, with mallY dead end street, connecled

to a major aderial or highway. In this typc of network, there is no direct connection

between the minor roads which connects the localities, and most of the lrips are

directed through the arterial. This paHem of layout reduce:; access as (hey require

longer trips 10 reach destinations.
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}'igure 2.2: Accessibllity in Hierarchical Road Network
Suurce, Victoria Trilllsport Polley In,[;(u!. (200])

To Sum up, the notion of accessibility consequently relics on, and can be expressed
by two core c(}ncepts_

Firsl1y, Location, where lhe relativity of places ;s estimated in relation to the

transporl<llion infrastructures, ,ince they offer the mean to support movemenls,

And secondly, Distance, which i., derived from the connectivity between locations,

C0il11cctivity Can only exist when [here is a po"ibility to link m'o locations through

transport (Rodrigue, nt!). It expresses a friction of space (or deten-ence) llnd the

location which has the least friction relatively to others is likely to be the most

accessible. Commonly, distance is expressed in units such a, kilometers or time, but

variables such as cost or energy 'pent may aho be used.

There are, however, two spatial categories applicable to accessibility problems,

which arc aho interdependent. The first type is known as topological aecessibility

and i, related [0 measuring of aeee>sibility m a 5Y,tem of nodes and paths (a

transportation network). It is ,,,,umed that accessibility is a measurabl~ attribUle

significant only to .'peeific elements of a transportation system, such as tel minaI>, or

bug stops utu. Accessibility is measured only for nodes, ••••.hile the intervening ,paces

are not considered out,ide the di.,tanee they represent.

Chap"r l
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l'iglll'e 2.3: Topological (Left) and Contiguous Accessihility (Right)

Source: Rodrigue (nrf)

The second type is kno"n as contiguous afC".~ibility,and involves measuring

accessibility over a surface. Under such conditions, accessibility is a measurable

attribute of every location, as space is considered in a contiguous manner. Spaces in

this case arc not considered as isometric, implying all unequal effect on the friction

of space.

In (his particular study, concentratIOn, h"vc been made ba:;ICally on lOpologlcal

accessibility, the fricllOn "f space belween !oC<11illCShave been overlooked.

2.3 Accessibility and Economic Development

II has been argued over (he years lhat a reliable and efficient transportation

infrastructure is one of the key factors (ha! play pIvotal wk m llw ~~onomi~

development of the regions (Ozbayel Ill .• 2003). 11,is is principally due to the fact

that a well- developed transportation nelwork provides adequale access to the

region" which in lum is a neecs~ary conditIon for thc crticicnl opcralion of

production, retail, labour and land markels.

llenister and Berechman (2000) provided a general framework thaI describe.' the

rclalioru;hip bClween lhe tran,porlalion system and economic growth (Flgurc 2.4).

The figure show thaI improved accessibility changes the travel pattern of the

regions, which in the long lUn changes land use pattern and also fosters economic

development

13



In•••• ,,,'",, In",,,,,,,"

Tt •• ,1 r.ff,~,'
N,,,,,,'"A"",;b,',~

'nm." ",",r••,,,,,,I T,"~"" <M~
Tan;, V""'"

Ao1"''l' ',ouoJ'"<moJ",,, ••• "o,b""',,

'''""'''' AlI",~~.
Ext<m~,""

T,~""",
""-r.",,"'~;"

""."" Pn"" ""
Un' ",",

~••Io"",~;,,"',,,~', e""R,d",,,,,
',ou~ .".0"",;,.",,,,

Chan •• ,

Figure 2.4: Relationship bctwecn Accessibilily und Economic Development
Source,Flen;,;terandBcro"hman(2000)

A review of the literature on the relationship between (mn'portation infrastructure

(or accessibility as its resultant) show thal researcher, have reached to somcwhal

,imilar conclusion irrcspcclive of their methodological approaches or types of dat"

employed.

Forkenbrock and Foster (1990) ha,e studied the economic benefits of corridor

highway invcslmcnl. An input- output model was applied to evaluate foul' a!tcmali,'c

routes in a corridor connecting rom large metropolitan areas in (he Umted Slates

The study coneluded thaI highway investments promole local economlC

dcvelopmcnt by lowcnng tmnsportation cost relative to other locations,

Aschauer (1991) has analyzed thc relationship between transportation infrastructure

spcnding anu economic growtlJ and labour productivity using a production function

based growlh moueL The .,ludy uscd annual changcs in the outpul pCI'cmployee in
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the 48 continental US streets as the dependent variable. The study's pnnclpal1inding

was that that thc effect 01 total transportation expl"tldilUre on the growth rate of lhe

ratio of private capital to labour if>high.

Boamet (1996) has te,lt:d thc way highway investments redistribute the economic

activihes by dividing the economic impacts of the transportalion infrastructurc into

direct and indirect effects. Thc impacts 011locahons ncar highways were con,id~1:ed

as direct effecl, while impacts all locations distant from highways were taken to be

indirecl eftcet. The study med data like county employment, nsing capital stock in

the county and other eounlies as independent vanables and the county's onlput a~

lhe dependel1t variahle. The conclusion of the stndy waS lhat the direct and indirecl

effects of transportation development were of equal and opposing magnitude.

Clay el al. (1988) in their research have found that transportation development is

central to economic devc1opment, based on the fact that large spendmg on highways

has been accompanied by rapi(l employment growth in metropohtan areas.

A quasi- experimental analysis was made by lsserman el al (1988) to investigate tbe

effect of highways on smaller communities and rural areas in the US. They

examined income growth rates during a period of 25 years for 231 small rural cities,

,orne with highway access, and some without It was found that the cities located

near high"ays had faster economic glowth.

2.4 Measures of Accc~sibility

Even though the concept of accessibility IS widely accepted and pracllced, there is

no universal method for measuring accessibility, as the defimtion and scopes of

accessibility varies significantly based on the ,pcelfie research goals In som~

researches, concentrations are made 011 physical accessibility, which measure,

peoples' ability to reach lramport facilities or other opportunities, whIle other

researches focus on social accessibility which measures peoples' utility as a

resultant trom their access to various destinations or 0PPOltunities.
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M,os",,"g Acc"""biliLy Index for Ru,,1 Arc,,, An Ac""lly lJ,,,d Appro"h

2,4.1 Typ~s of Accessibility l\Icasur~mcnts

In gcncral, various mcthods of acccssibility measurements can bc divldcd in to thc

following three groups (IIilber and Arcndt, 2004)-

Infrustruc/ure Bused Accessibility Measures: These methods al'cprincipally foundcd

on the perfonnance of the transpon system (e.g. travel speed), and al'e pl'incipallyin

[he urban context, where alreally llevelopB<!roall network eXIsts,

Activity Hamd Accessihility Mea,mres: These methods measures accessihility baRed

on the distrihution of activities in space and time. Activity based accessibility

measures may further be subdivided il1tofollowingmajor mythological approaches

• Contourllsochrone measures

• Oeogwphicalmeasures

• Potential accessibilitymea,ures

• Space timemeasures

UtJilty Based Accessibility Measures __These lypes of measure, are foumled on the

bmdils p~ople d~..-i,cfrom ac~e" to the spatiallydistributed activitics. Utility b",ed

measures are based On random uhIity !h~ory (RAM) Whl~ha"uUl~S th"! p~ople

select an alternative with the highestutility (Dong et aI., 2004).

The basic purpose of this research is to measure accessibility index for the mral

localities, It is accepted iliat mral roads arc the means to provide accessihility to the

selUemcutsaud as the rural areaSdo nol have d~vclopedroad ndwork and "d~q"alc

aHerualive, [()lravel, lllfrastruciure bascd "ccc;sibilily measure, ar~ not applicahk

a, the llldh(}dologl~al approach for lhi, par[i~ular re>c",eh, Again, utilily b",cd

accessibility measures work on two intereonnected hut opposmg components

consisting of observable attribute, & characteristics of deci,ion makers and

unob,ervable distnrbances, and therefore the notion of utility is not known with

certainty to the analyst (Dong eI al.. 2004). Under the circumstances, this re,earch

focus on "ctivity ba"'" "c~e,"ibility Ul~a"UroSa, the mdhodological approa~h to

achieve its objectives.

CIl'pter l
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2.4.2 Activity Based Accessibility Measurements

As stated earlier, the basic approach of activity based accessibIlity measure, is the

distribution of aclivities over space and the ability of peopk to reach tho,~ acli" itie,.

Various activity based measures have been discu55ed helow-

2.4 2.J Conrour/fsochmne measures

This type of accessibility measures is also called "cumulative opportunity" measme,

(Dong el "I" 2004). TIley count the number of oppoltunities that can be reached

within a given travel time, dislanee, or generalized cost. ]1'e basic equation of

lsoehrone measures can be shown as fQllows-

(2,1)

Where aJ

Wj

represents the opportunities in zone j

equal> 1 if ~;j~ij*, and 0 otherwise

is a mea,ure of impedance between zone j and j

is lhe pre determined range wilhm which the activity opportunities

arc counted

An example of an Isoehrone measure is the '"totaI number of scbools within 3(J

minules of travel". In ,Orne re,~arehc" thIs measure has been named as "Container

Index" (as in Alam, 2001), In this particular method count of facilities (mea,ure of

service proVIded) by any geographic unit- ward, muu;;a, planmllg dislrict, Upazila

etc. would be equally valid, TI,e main strength of lhi, measure i, thaI it i, eaay 10

compute and understand. However, this measure of accessibility is highly sc3nsitivc

to the sill' of the range (30 minules in (he above example) and the repre,entation of

opporllillities (number of schools), both of which are quite difficult to detennine.

2.4.2,2 Geographic M"aSllres

Geographic measure is another rather simple but practical approach of accessibility

measure which assumes that the accessibility of a location is the summation of all

distances between another location, pondered by the numha of location, (
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Rodrigue, mI). The lower its value, the mOle the location is acce3>ible. The basic

fonnulallon of Geographic measure of accessibility may be given by the equation-

(2.2)

Where d'J rcpre,ents the distance or "pportunity cost bclw~en origin and

destinationJ

N represents total number of opportunitie., available

Sometimes, this method i, dcJlned as a measure of [rave! cosl, as they are adopted

from loeational optimization models. It i~ therefore a simple measure of the lotal Or

average distance between each ongin (localities) and all destillatioru; (opportunitres

or activities).

2.4.2.3 Po/ential accessinilily measure'S

Potentially activity measures (commonly known as "Gravity measures" or simply

"P"tential measurcs") This concept is "f fundamental importancc to mod~m

scientilic gcography because it makes explicit and opcrationalthc idea of relative as

opposed to ab~()lute location (I'laynes and fotheringham, 1988). Potential

acccssibility "orb on two major components: a transport componeut, e%entially the

distance, traveltime or opportunity cost between zones, and a land use component

determined by thc activity oppmtunities per zone. In this method facilities are

weighted by their .<izeand adjust~d for the .'friction of distance" for each location,

the computed accessibility SCOrCcharacterizes the potential supply of ,~rvicc, by

every facility in a region. The standard equation for the Gravity model, as modified

from the Reilly's Law of Retail Gravitation (Haynes and fothcrmgham, 1988) may

be represented as-

Where P, and Pj

d,.

P
k

CI"p,,",2

(2.3)

represent5 population of zoncs i and j

represents distance between locations

represents distance decay parameter

n:presents s,ale parametcr based on empirical fomlUlations
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However, various researches have also used simpler fomlS of potcntial accessibility

models. (See Froast and Spcnce, 1995; Suxia and Scong, 2000; Alam, 200 I; Ililber

and Arendt, 2004; Rodriguc, nd:) Hilber and Arendt (2004) u,cd in their study tbe

following accessibility model-

Aee,~ LD, xF{C~),
(2.4)

Where DJ is the number of activity pnints in zone j

C,jis the generalized travel cost between LOneI and zone j, and

F(Cij) is the impedance fundion where F(C,) = e _p,e.

Here the parameter P determines the welghtmg of activity opportunities. 'O,C higher
the values of p, the more heavily the nearby activity opp",tunities are weightcd.

However, the valu~ ofB has been approximated at 0.5 at regional level.

Other researchers (Suxia and Seong, 2000 and Alam, 2001) used a rather straight

model in measlirillg accessibility. The models used in their studl~S may be

represented as follow,-

Acc;=LMJ/d,1,
(2.5)

Where M

a

represents the number of facilities or their size (weight)

"'prcsents the distance between two localion,

"'pre,ents the distance decay factor.

There have long been debates and researches to d~terminc an acccptable and

universal valne of the distance decay. However, the Newtonian analogy is the most

accepted one where the square of distance i, used as the impedance and the value of

dIstance decay parameter is approxirua!cd as 2 (I-Jaynesand Fotheringham, J988),

2.4,2.4 Space lime Measures

This approach represents the potentia! of activities in which mdividuals can

participate given (predefmed) time constraints. TillSmeasurc takes into account time
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budget to determine the area that could be a3Sessed from a ,tarlmg point 'Withina

given duration of tim~ and speed through a space tim~ pri:;m (Janelle, 2002). -n,is

method is originated from the concept, of Hiigerstmnd':; Time Geography wl1icl1

model" the movement of individuals over space and time (lIarihamn and Horru;by,

2000). Gco:;patiaI lifelines (Mark el al., 1999) also use thi. appwach tu model

movements as a time-"tamped record of the locations lhat an individual has occupied

over a period of time, and >etall possible 10catio]lSUmlan object could feasibly pass

through or visit whIle moving between two points Or locations (Fot' more detail ,ee

Miller, 1991; Forer, 1998). This approach requires analysis of mdividual ca"es of

tmvd to detcnnine the area of access, which make the approach more compkK.

Moreover, in the context of rumI areas, when:: the level of accessibility ISprimarily

defined by mere access to the ha.,ic facilitres, this type of measurement methoJs

proves to be impractical. Tlmrefore, U1ismethod of acces31blhty measurement is not

considered WIthin the scopc of this study.

2.5 Conclnsion

The measure of accessibIlity may inc1ndevarious other considerations Jepending on

parlieulat' situations such as automobl1e ownership (as demonslmtc<l by Pacione,

1989), newmrks ofinteraetlllg services and agglomeration economic, (While, 1979)

or the issue of multipurpose travel (Arenlze el "I, 1994). However, for the purpose

of the analysis used in thi~ "tudy, the,e complicating factors have been ignored and a

simple distance mdrie has been used Even though this is not without ns limitations,

it ;s an acceptable and wcll established method of calculating accessibility of the

localitie.'.
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STRATEGIES FOR RURAL DEVElOPMENT IN
BANGLADESH
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3. Strategies for Rural Development in Bangladesh

An adequate and efficient system of lllral road network is one of the prerequisites

for the sneeess of integrated lllral development. 11is not only required to meet the

demands of sectoral development but it itself is a powerful force generating

economic development (Khan, 1987). For land locked lllral area" mral roads are

important means of transportation and ~an play domimmt rok to provid~

ac~essibihty. Rural roads also play vital role in integrating the remote VIllages to

each other and with the rest of the country. Therefore, the development "f rural

road., has always heen in foell' in various rural development strategies and policy

papers carried out in Bangladesh.

3.1 Policies in the Early Years

Development of mral transport as a key component of integrated rural development

has been empha,i7ed at the policy level .,ince the early years. "l1te World Bank

(1976) stated that" improvement in transport is expected to ease the problems of

IUral life, increase agricultural production and provide better social services to the

rural ar(l8S", emphaSizing the role of feeder roads in mral development. The lir,t

master plan on rural road network development was prepared hy the Planning

Commission in 1979. The masler plan was prepared following the "Growth C~"lltre

Approach" for rural road development for the period 1990-2000. It was envi.<aged

that construction of all tho TUralTOHdsin future wiUrit into [he framework indioated

in the master plan. The big village markets and (hats and bazaars) and the lowest

level administrative wilt (Upazila) was considered as growth centre in this context.

3.2 Strategy for Rural De,'c!opment Projects (1984)

]" 1984, Bangladesh Planning Commission provided a framework for the

development of TlIral mfrastructure in the pohey titled "Strategy for RutHI

Development Projects". In the paper they identified the major shortcomings of the

former rural development projects, while the major conclusion was that the earlier

Pl'Ojectshad failed to achieve their targets in aI1eviating poverty among the rural

poor in Bangladesh because of excessive emphasis on agricultural development. The
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policy paper identified that the strategic goal for rural development should he

" .. .improving the quality oflifc for the rural people through 5ustained employmcnt

and higher income," (Bangladesh Planning Commission, 1984). It also emphasi7.ed

on three recommended components of rural dcvelopment project", development of

physical infrastructure inclnding roads, storage and markets; expansion of lITigation

and production and employment program, for the rural pOOL1I0wever, the GOB's

strategy for rural development was based on the decentralization policy of 1982 in

which Upazilas were transfcrrC<!the responslbilitie, to most rural roads and markcts,

3.3 Growth Centre and Rural Development

In 1984 the GOB adopted a policy of ilkntifying selected impCll"tantmarkets as

Growth Centres to he focal points for rural development whcre investments in rural

eeonomi~ and ,ocial infrastructure should be concentrated, as a part or the Strategy

for Rural Development Projects. In fact this was the practical implementation of the

masler plan p"liey formulated in 1979, Initially 1408 growth cenlres were identified

(eonsisung in rural local assembly and secondary markets) by the Plannmg

Commission with participation by the local authorities based on a set of guidelines

that ineluded the revenue potential, trading volume, area1population ,erved, and a

minimum distance between neighboring growth ccntws (LGJOD, 1995). The basie

characteristics that were eonsiderC<!to select market.<a, gro\vth centres are shown in

Tabld,l.

In 1994, an additional 700 markcts were selected by the Planning Conunission,

which reflected population growth and regional gwwth, making the total number of

growth eenrrcs abont 2100. With the new interventions, each Upazlla had at least

three growth centres, and there was about one growth centre for every two Union
l'ali,had,.

3.4 Bangladesh Transport Sector Study (1994)

Bangladesh Transport Sector Study was undertaken by the Government of

Bangladesh and was implemented by the World Bank with a primary goal to
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'j'able 3.1' Selection Criteria for the Growth Centres

Selection criteria Growth centre
Assembly market Secondary mal-kct

Function/ activity • Some wholesale with • Whole sale and retail
retail • Links smaller markets

• Fanners sell their with internal market,
prol!lLct, '" mternal • Fanner sellers, internal
trader, a, well tTal!ers, whole ><eller"

broker&, COnUmSSlOn
agents and Govt agents
operate

Catchment radius 3to8km 8to30km
Visitors 2000 to 10000 10000 to 30000
Peri"dicity 1 To 2 days a week 1 'ro 2 days a week
SOUl'ce: LGED (1995)

enhance the capability of the Government in the planlling alld policy making in the

transportatiOIl sector, The objectives of the study were to analyze the transportation

system of Bangladesh with emphasis on individual transport mode, and key

transportation issues (The World Bank, 1994).

In respect of rural transport, the study examined the situation of tradihonal transport

modes of the rural economy, and links of rural areas to the markets and the rest of

the economy, The shldy focusc" on internal acceSS i,"ues, and reform measures to

alleviate the rural tran'port burden. They defined the problem of lUral transportation

beyond '.mobil ity" to encom],"ss the broader concept of "accessibility" to reduce or

obviate the need to travel, generally by location of facilities and dclivery of services

and goods closer to n1ral eonununities, Moreover, the study aho L7nphasizoothat [he

transport planning should he "area based" rather than '.project based", In doing so,

lh~ study recommemled various transportation and also non- tran.'port interventions

for development of rural transport infras!lllcture and also accessibility of the n1ral

localitie,.
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3.5 Bangladesh Rural Infrastructure Strategy Study (1996)

This study was done by the \Vorld Bank in association with the Local Government

Engineering Department and Rural Infrastructure Development Wing of the

Planning Commission, GOB [0 evaluate the former projects of the physical

infrastructure development and to develop a set of recommendations for the [uture

rural infrastructure based on lesions flOm (he past experience (rhe World Bank,

1996).

Thc main recommendation of the study was to continne the grov.rthcentre approach

and 110major changes were required. Only some readjnstment, were suggcs!cd

which could be jnstified in the light of the experiences aeqnired by the different rural

development projects.

The study identified the investments in promoting beller roads as good investments

which help agricultural production. Although Banglade,h in ~ndowcd with very

large rural road network, it is the "condition" and not the "size" of the nehvork that

is the relevant variable in explaining productivity differentials. Thus, projects aimed

at Improving the road eondit]()n, of the existing poor feeder and roml roads arc

expected to illcrease ,ubslantially income and productivity of an area and should be

the basis for further project development. Similarly, improving the growth centre

network was also encouraged as it wa, found to be assoeia!cd with mercases 1ll

agricnltuml income and productivity, a, well as generatc nOn- agricultural

employment opportnnities.

However, the maj(}r stmkglc rc~ommendations and concepts of the study may be

summarized as follows-

Accessibiliry Planning- rcsponding to ,ueh questions as who needs access to what,

for what reason or purpose, by what means of trausport, with what relative priority

and wilh what prosp~ctivc return Oreffect.

Infraslrurwre Developmelll- based on the results of a~ee~,ibility planning and

taking into acconnt sneh issnes as appropriate design and technology.
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Complementary [nlervenlions- including a potentially wide range of transport and

non- transport activities maximizmg thc response to infrastructure developmcnt and

minimizing transport burdens among the target l,'T<lUps.

/lural Transport Monitoring- wilh ,u,lain~d ae~~ss, mobIlity and mininuz.l\llOn of

!he travel and tl'ansport burden as the key issue in the new recommellded approach

3.6 National Land Transport Policy (2004)

Recognizing good infrastructure as a precondilion of developmelll, lhe Govemmenl

of Bangladesh has prepared a Land Transport Policy in 2004 to en,me proper

physical and institutional infrastructU-re tranSP()r1 in order to aehie,c national

development. The Laud Transport Policy has b~~n prepared for a long term vision of

at lcast 30 years to make the role of transport in economic activities more significant

and underpin continued cconomlC and social development (Ministry of

Communications, 2004).

TIIC policy concluded with recommendations for paved connections between all the

ec()nomi~ growth centres and the country's mad network will be provided.

Suggestions ale also made for thc extension of the program of ,mall Imdgc and

culvert constructioll on the rural road network.

The policy document swl~, thaI concurrent with the development of the road

nel'lmrk, it wil1 be necessa,y to foster a l1igher level of rural mobility and acce" to

basic transport tacilities A high dive"ily of vehicles and technologies will be

encournged through removing inappropriate regulations. Transport and rural

d~velopmenl pohei", has T0C()mmenJed to be more closely linked so as to improve

economic conditions through impl'Ovcd local markets, labour based contracting on

mad" [ran'port hire facllitics, and acce,s to credit.

3.7 Poverty Reduction Strategy I'aper (l'RSP) - Draft

The recently und~rgoing P()verty Redueti()n Strategic Plan abo recogmzes that

infrastruclure facilities provide impelus W the "growth-poverty nexu," through three

ways. First, it coneludes that, physical infrastructure service directly affect the socio-

economic condition of the people and enhanc~ capabilitics of lhe P()()T. Second,
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infrastructure services help the poor in availing themselves of economIc

opportunilies of growlh, e. g. thlOngh better acCeSS to markets and ,erviccs;

increased inler~ s~clornl and inter reg;onallabonr migration; and investmcnt IIImore

profitable economic ac(jvili~s. Third, infraslructme helps in the realizations of the

ben~fi!" of policy reform, through providing the SOClO-economic and spatial

integration of !he economy required. However, lh~ policy has recommend~d the

exploration of varions options for financing road maintenance and op~ralion" to

ensure efficIency gams (Banglade,h Planning Commission, 2005).

The PRSP has concluded !hal the rural road network of Bangladesh has reached a

l~vel where il would be more appropriate to invest in quality improvement rather

than network exparuion. Therefore, the policy has emphasi7ed on the quality

construction and maintaining and upgrading of the exi,ling netwmk, and

undertaking selective expansion I" en'lITe balanced rural- IITbanlinkage,. Therefore,

the policy paper has put added ctnphasi, on the developing gmwlh centres and

developing rural roads which conned villages with growth een!re, and f~~der road,

to enSllTebalanced and sustained lural development.

3.8 Conclusion

l! is evident from the preVi01ISshldics that the major strategy for rural developmenl

In Bangladesh has been foensed on the development of road network and providing

eonncctivity !o !h~ growth cenlres so as to en'lITe economic development of the rural

areas. Recen! studIes ha~e emphasiL.edlhe neee"ily of improvement of present road

network of the rural areas with justified expansion to provide acccss to !he rural

pcoplc ami at the ,ame time increase mobility. Therefore, a proper investigation into

the aClual levels of aeeesoibility of the rural localities is essential from the policy

perspectives, as it would be helpful m idenlifying the priority region., for

tran'porlation development and development of economic conditions of the rural

areas.
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4. Study Area

4.1 Introduction

The study area for the research includes Meherpur Sadar Upazila aud MUJibnagar

Upazila of Mchcrpur District. Meherpur Thana ••••.as one of the oldest lhaims of

former Kushtia District and was named as Meherpur Sadar 'I hana (Upazila) when

Mcherpur was upgraded as Dislricl I.aler in 1999, a new Upazila named Mujibnagar

was created dividing the Mehcrpur Sadar Thalla into two parts, The administration

of the Upazila started from 8 Apnl 20001. The two Upazilas constitule the majority

of the tolal pop"lation uf Meherpur District, and depend on one another for

economic and market activities,

4.2 Location and Area

The study area is located bchv~n 23"36' and 23~59' north lalilude and 88~39' and

880S3' East longItude (BBS, 1994), The two Upazilas are bounded to the North by

Gangni Thana of Mchcrpur District and India, to the Easl by Almmlanga and

Damurhuda Upa7,ilaof Chuaclanga Dislrict, to lhe SOlLthby Dilffiurhuda UpaLila of

Chuadanga District and India and to the West by India (Map 4. I1.

The study area has an area 01"374.1 square kin. including 5,31 square km. of river

area. There are 1 Pourasava, 9 Uuions (S III Meherpur Sallar Upazila and 4 in

Mujibuagar Upazila) and 166 Mouzasl Mallallas (136 ill Meherpur Sadar Upazi1a

and 30 in Mujibnagar Upazila) in the study area (BBS, 2003).

4.3 Demographic Cbaracteristics

According to lhe Bangladesh PoplLlahon Censlls 2001, there are a total of 71420

households in the study area (Table 4. I) with average household size of 4.49. The

.Iotal population ofthc smdy area was 320900 ill 2001 compared to 262779 in 1991,

whieh has grown at a rate of 2.02% over !he last ten years (Figure 4 1). 98.83% of

the popUlatioll live in rural area, (BBS, 1994) with avcrage density of ~57,8 person

'Intervie'" with 1NO, Mujihnagar lJp""ila
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per square lan, The male- female ratio ofthc study arCa" 105.6 and average literacy

rate is 38,98%,

400000
~ 300000

~ 200000

~ 100000
o

-: ::~==-"'-:;;;:;:-"••i320900____ •._ _ 262I7~
215229

1981 1991

Year
2001

Figure 4.1: Population Growth ortlle Study Area

4.4 Employment and Economic Activities

Majority of the population of the study area depcnd on "g:Il~ulture for their

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

households of the study arca depend Onab,,;culture as their main sourcc of income,

including 36.64% on cultivation! share cropping, 0.91% (m livestock, forc:;try and

fishcry, 0.15% on pisciculture and 34,01% on agricllllurallabouL Iiowever, olllcr

major sources of household incomc arc business, employment aod IlOfi-agricultural

labour (Figure 4.2),

Employment

'%

Non.ag
Labour
'%

Figure 4.2, Major Sources of Household Income in the Study Area
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4.5 Transportation

With the absence of any major river, the transportation system of the study area

depends solely on road transport. Being the Di.,trict Headqnarter, Me11erpur is well

conneet~d by the Nalioo"l Highway. Mnjibn"gar has also well connected by the

regional hIghway, Even though "11 the Union Headquarter, "Ie aee~"ibl~ lhrough

metalled (pun'u) road, the distant mral localities arc still deVOId of proper

eonncclivity by road. Th~ tolallength of the road network in the "tudy area i" 671.74

km, including 195.72 km of Imcca road and 476.02 km of Iwlcha road Crable 4, 1),

Table 4.1: Meherpur Sadar and Mujibnagar Upazila at a Glance

Meherpur Sadar Upa:<ila Mujibnagar Upazila

Area (km" 261.42 112.68

Population 230880 90020

Male 119140 45680

Female 119140 44340

Geographical Units

Union 5 4
Pourasava 1 0
Mouzal \Vardl Mahallah IJ6 30
Village 103 31
I:cducation

Literary Rate 38.50 39.45

Coll~ge Govl. 2, Non- (iovt. 3 (iovL 0, Non- (iovL 2

Secondary School Gov!. 2, Non- GoV!. 32 GoV!. 0, Non- GoV!. 10

Primary SchooV Gov!. 60, Non- Gm.i. 41 Gov!. 23, Non- Gov!. 9

Madra>a

Road

Metalled 15 1 44.72

Non- Metalled 383 93,02

Economic Infw,truclure

Growth Centre , J

Hat! BaLaar )1 NotavaJlahle

Source: BBS (2003)
Office of the Up"zila Engineer, Meherpur Sadm-Upazila
Office of the rno, MUJ,hnagarUp<lZila
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4.6 Market and Retail Facilitie~

As Ihe economy of the two Upazilas are principally based on agriclllllln:, market,

and rel:.1ilcenlres playa crucial rolc, Thcn: is a lolal of 5 growth cenlres in the ,tudy

area, along with other hat-bazaars, Besides, Mcherpur Sadar l'oumsava and Union

Headquarters also have developed retail centres.

4.7 COllclu~ion

The study area i< bounded almost on its three sides by India, which is expected 10

minimize thc external ctlccts on the relail cenlres crealed by the people coming f,om

outside. Poumsava, Union Headquarters and Gro"'1h Centres make the tol:.11number

of relail centres to be studied 9, which is a eonsidemble and at th~ "am~ lime

manageable l1umber to be used in Ihis study, The transpor!<lllon 'y,!em of the "ludy

area is bascd solely on road lransport, whicb is expected to reduce deviations from

the study results and makc the findings more eomprchemivc, 11,e economy of the

study area is clearly dominated by agriculture, making it more appropriale as a case

srudy for the particular research, Finally, the study area 5eemS to represent a typical

picturc of the rural Bangladesh that could make the smdy findings marc acccplable

and comprehe",ive in its implications,
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5. Study Design

5.1 Selection ofVariablcs

Measurement of acce5sibility level of rural localitie5 requires thrce (ypes of

attributes (0 be considered as variables to be u,cd in the measurenlent method5;

firstly, the economic attribute.' 01 aelivitie5 for which accessibility would be

measured; secondly the geographic l~vcl at which accessihility would be

determined; and finally the di"lanee, eIther network or Euclidian, which would

a""e" lh~proximity of localities to the seleckd aclivities.

5.1.1 Economic Attributes

The slrategy for rural developmenl m Bangladesh follow, "Growth Centre"

approach, which emphasizes lhal rural markets would be the fonl point of economic

development. Therefore, the basic principle in ,electing economic attributes for the

study lies in lhe "Growth Point" approach "hieh has originated from lhe

agglomeration tend~neies of the eal'ly loeational th~ories, Howevel', the modem

developments of the theory stem, from Francois l'errox's concepls of "pole de

developmenl" and "pole de croissance"( PerroI', nd), "lhe theory " derived

inductively from ob"~rvations of the actual proce:;, of BConomiedevelopment, which

envisaged that "development docs not appear evurywhcrc and all at once it appears

in points or developmenl p(}les with variable intensitie,"(l'errox, nd as 111Jahan,

1978, p17). Allh(}ugh il IS oJifficultto give a preciso oJdinition of "growth point",

theol'ists have provided guiddines within which the theorclleal and empirical

speeilications of the coneepl may be determined. A basic nolion behind the growth

point concept is that economic aetivily tends to agglomel'ate around certain focal

poinls. The polarization flow (commodities, factors, servlce<, traffic,

communications etc.) will gravitale wilhin a sub-region towards the conlrol centre

(or dominanl pole) (Richardson, 19(9)

Tbe "growth point" approach may be considered as the spatial dimension of the

"gro"1b pole" concop!. While the growth poinl concept involves economic space

defined in term~ of forces of attraction and repulsion between Olleeentle and various
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o!hers, !he growth point concept basically refers to cenlres of activities, fun~llOnally

linked with other large and smallel' centres (Jahan, 197H). Richard,e)fi (1969, a, in

Jahan, 1978, p16) ~ays "the undcrlymg idca behind growth points is simply that

there is smne kiml of order and rcgulanhes in spacc shapcd by human, palticularly

economic activitic,. Wc can conccive of the stlucture of human settlements as a

"y"t~m of modes and functlonal linkages. 1110se nodes are organized into a

hieTI\r~hieal framework whcre node, in each rank of the hierarchy perform a

particular set of functions"

111ereforc,Ihe growth point concept has been COl1sideredto have direct rd~vancc 10

the geographical pattem of development (,ec more dctails in Hil'chman, 1958,

Chri"taller, 1966, MYl'dal,1967 and Fil'cdmal1,1972)

In Bangladesh Rural Assembly Markets and Rural Secondary Markets al'C

considered as Growth Centres as potential and strategic centres of rural

development. The ha",~ characteristics and types of activities of tbese growth

CCnll'eS,a, identified by LGED, are outlined in Table 5.1.

For the purpo,e of this "tudy, two type, of serviec centres have heen identified as

potential growth points and con,idered "" eeonuffilC attribute to be used in

determining accessibility level of the mml l[)Caliti~s;they are- i) Retali Centres at

Pourasava and Upazila Headquarters, and ii) De"ignat~d growth Cenll'CSby the

LGED. Accessibility orvariou, mral areas ha, been identified em the ba,is of thClr

acce,sibility to various activities prevailing in these «onomic centres.

5.1.2 Geographic Unit of Accessibility Measurement

To obtain an effective measurement of aeee,;sibility index, it i, of utm()"t importilnee

imporlant to determine a proper geographic extent for which accessihility would be

measured. Fol' the purpose of this study, the following ~on,;d~rations were made to

idenlify !he appropriate geogl'aphic and spatial level at which rural loeuJitie, would

be divided to measure their respective acce"ibility level-

i)

Ch,plcr 5
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ill Should be sufficiently small so lhal continuous variables (population)

might be considered as ,hscrctc variables

iii) Should bc Small enough so that the variability "f lhe levcl of

lransportation inr,astrucllLrecould be e<mly idcnhfied

iv) MaxImum of them do not include servie~ centres (selected) within their

geographic boundary.

In this context, the "smaller geographic area,", as identified by the census "f

Bangladesh (BBS, I Q94)may be evaluated to select the appropriate geOb'Taphieunit

for the re,earch.

Union. Union, are the smal1e,l administrative unit (Local Govemmcn! uni!) of rural

area which is comprised ofmouzas and villages.

Mou;;u: Mouzas are revenue villilge with a jurisdiction list numher and ddined area,

That may be populaled or d~populated,

Village' Village, are the smallest geographic areaS in rural are~. A village may be

the ""me a, the mouz~ or rather there may be mOre than one village in a

mOllza. A village, unlike molWl, represents the settlements of ruml area

rather than its geographic extent (Asiatic Society of Bangl~desh 2004).

'111erefore,villages arc always populated.

Ward: Wards are the smallest local administrative and local Governmen! unit in

urban areas,

The total number of these geographic "nils as well as their pQpulalion ,tTlLelur~as in

1991 has been shown in Table 5,1.

Table 5.1: Smaller Geugraphic Areas in the Study Area

Gellgrapbic unit Tutlll no. in study area Average 1'''p"Jation in
1991

Union 9 2G230
Ward 9 2%8

Mouza 90 2623
Vi1lages 134 2018

Source: BUS (1994)
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With this characteristics in view, mOuzaShave heen selected as the ge(}graphic unit

for which ace~ssibliity mdcx would be measured. MOlLza, are the smallcst

identifiable geographic unit with con,idembly small p(}pulatiov size, and a, there arc

a total of 90 mOuzaS in !hc study al'ea, most of them do no! contain any service

centres. Being small in gcographic extent, the variabIlity of transport infrastmcture

available can ea,ily be differentiated. However, in the digital map, 88 mOlLzascould

be identitied (Meherpur l'olLrasava was considered a.' one m(}liza). Th~Tdorc, the

measurements have been done "~COrdlllg]y.

5.1.3 Transportation Iufrastructurc

Bangladesh has a very largc rural road network, whidl h"s increased at a

considerable rate over lhe past twenty yeal'S, The lotal lenglh of rural roads in

Bangladesh was 13605 km. in 1993 (The World Bank, 1996), and has been

inereascd now to 170109 Km (RHD, 2005), In 1993, the total length of rural roads

in Bangladesh per 100km2of land area was found to be 70.2 km, which is very high

compared to other developing counlries, hut the overall road condlhon was found to

be poor. Only 5,3% of the tolal LGED maintained lower ]evel rural roads were

found to be in good condition, while the condition of ]6,8% was poor (The World

Bank, 1996). 'J he variolis types of rum1roads in lJangladesh have been hsted in the

following table,

Table 5.2: Type, of Rum1Roads in Bangladesh

Type of Road Surface Type Maintenance Authority
Metalled Not metalled
(Puccu) (Kalcha)

Nationa] Road ,f Roads and Highways Dept

Regional Road ,f Dc

Zila Road ,f Do
Upazila Road ,f ,f Local GovL Eng, Dept.

Union Road ,f ,f Dc

Village Road Type A ,f ,f Do
Village Road Type U ,f ,f Dc
Source: LGED (2005)
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Different types or road, however, is expected to have different level of impacl, on

the [mvel pattern, and therefore, their impact on the rural economic development

should be different. TI'e classification of road infuslmdure a, u>KXlin lhi, study is

based on the findings of the Bangladesh Rural Infrastructure Strategy Study which

stales that "It is the condition and not the size of (h" ndwork that is (he relevant

variable in explaining productivity" (111e World Hank, 1996, 1'33), The statement

ha;; been made on the basis of the results of a mncro- economic analy:;;' on the

relatiollship between agricuhuml proJucllvlly and lUra] inti:llstructure, where it w",
found !.halthe total road length of various types (Major highways, feeder roads and

rural roads) pcc 'qUHIC km. IS not correlated with agricultural productivity. II i,

argued that although (his classification of roadway system has significant impacls III

longer distance movements and therefore long tenn regional development, in case of

the accessibility of the rural localitie, to the service centres, this variability of

roadway types can hardly make any ,ignilieant difference, except the quality of theil'

surface. A metalled (pucca) road ,hould make people more accessible to the ,ervice

facilities because of inCleased travel 'peed and less travel lime than a ku1Chu road.

Therefore, although tbe study con,iders all types of rural roads for detelmining

distance ben.:eel1 rural localilie, and the service centres, the roads have been

classified into only two types, i) j'ucca road, and ii) Kalcha road,

The second question that come, in lhis re'p~etls thai of lheir comparative impacl on

lhe network, i.e., how lh~y ,mould be weighted 10be l'anked, Howevel', it is quite

logical to as",," lh~ir rclativ~ "igmfieanee on lhe basis of "generalized travel time",

whieh may be determined from lhe design speed of these two lype, of roads, TIll'

may re'LLllin a more eompl'Chensive measure of netv..'orkdistal1ce as the use of

ab~olule lravcl lime may often be proven unrealistic 1Jeeau,e of vanabihty In

convergence and divergen~e among plaees over time (Janelle, nJ).

In this study, average speed 011metalled (p"cca) and Non- metalled (leatella) roads

are assumed to be represented by the average speed of motorized and non-

mOlonzed vehicles. Kadiyali (2003) specifie, the ,lamlard "p~ed limils applicable

for Indian roads; which ,ay' th,l the avemge speed ofa car is 50 to 80 km. per hour,

while (hal of a cycle/rickshaw is 8 10 15 lan, per hour. If we consideT the upper
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Iimils ofth~ o"p~eJ,a moloriz~J ,'ehidc c"n run (80/l5~) 5.33 time, faslcr lhan a

non- motorized one. Therefore, thc "gcneralized tl'"vci timc" for !wtd,a road (whcrc

it is assumed that people would travel usually by non-motori7"d Vellicles) should be

5 times greater than a pure" road. This proposition may also bc supported by

prcvious studies. Highways department, 1llailand (1979) weighted nctwork impacl

of highways and rural katcha I'o"d, as 5: I, which was laler used by Khan (1987) in

his research, Therefore, in lhis study, the generalized lraveltimc on pucca roads are

coru:idcrcd as 1, while that of kale"a roads as 5.

5.2 Determination of Accessibility Measurement Models

This study follows activity based approach to mea,ore accessibility of the rural areas

which prim"rily focuses on the people's ability to take part in various 'etail

aclivities. Among the methods of activity based accessibility measurernell1, Space

Timc Mcasures have not been considered because of ils non- rclevance to Lhe

particular problems of thc study, and also because of its complcxity and

unavailability of required data. TIlerefore, the accessibility indice' have been

measured by three alher recognized methods of aclivily based accessibility

measurenlent; Isochrol1e (Contour) Approach, Geo),'YaphicApproach and Potcnlial

(Gravity) Approach,

5.2.1 Isochronc Method

As discusscd eadieI' in Cbaptcr 2, IsochrOl1eor Contour measures conn! the number

of opportnnities thai can be reached within a given travel timc, distancc, or

gel1crali7ed cost. For the purpose of lhe shldy, the basic Isochrone model has been

used, as shown in Equation 2.1. The basi~ equation ~onlain, two attnbute&; a pre

d~terrmneJ dIstance thai would be considered as the accessible range for the people

to reach certain activily, and a m~a"ure of opportunilies at any zone, To detcmlinc

the range of accessible distance, this study has cOl1sideredthe catchment radius of

the service centres of !llral Bangladesh. As discu5sed in chapter 3, rural assembly

markets and secondary markets have becn sclectcd as growth centres by the

Govemmmi of RinglaJc>h. As lhls study principally deals with basic acccss of the

rurallocalilics, acCCSS10rural assembly markets (oJ' the activitics at that level) scem
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to be !he most important to assess their level of acces"ibility. However, "ccomlary

markets also offer certain services lhat th~ ruml loealitlCa may reqlllre to aeeess off

and on. Therefore, for tile purpose of the study, the range of acce"iblc di,(anec has

been taken to be g km, which IS Lhemaximum radius Illat a rulal assembly market

can serve, and al,o lhe minimum service radius for a seconda,)' market. The level of

oppmlunity offered by service centres have been detcffilinnl by the respective

centrality scme" oflhe centres, calculated based on the hierarchical classification of

aclivities available al those (See Chapler oj. Therefore, the spccific model used can

be explained as-

(5.1)

Where Wj

D,

C"

represents the opportunities in zone j

equals j ifCb ",g!an (8000 m), and 0 olherwise

is (he measure of Euclidian distance between zooe i and]

5.2.2 Geographic Method

Geographic method of accessibility measurement has also been widely u.,ed in

meamnng accessibilily of regions for its simplicity. In this sluely (he basic modcl

(Equation 2.2) has been uaed 10 measure geographic accessibility of ruTallocalitic,.

Network distance based On generalized travel time has been used in the model.

5.2.3 Potential (Gravity) Method

TI,e Polential measuremenl approach, most commonly known as Gravily measures,

is probably the mostly practiced methoel of acce>sibili(y measurement (hl'Oughont

the worlel. Even though there have been considerable researches on thc ,cope, and

limitations, the acceptably of the method (0 measure basic levcl of accessibility can

hardly he disregarded.

The basic Poten(ial model for spalial interae(ion has been discn%ed in ChapLeT 2

(Equation 2.3). llowever, 10 determine (he inelex for aeccssibility of the localities,

the "scale factor" k seem, to he the mosl appropriate.
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, , (5.2)

Where V

w
repre,ents the original propulsivene" variable

represcnts the dcstination attraction variable

And A, a andfJ are the parameters to be estimated

However, ill re.'peet of the ,tndy, the concern Ov~rongin propublvcncss has not

been considered, and therefore, the val,,~ "f V may bc takcn as 1. The destination

attractiveness has been calculated on the basi, "fhwrarchy of activity centres, which

has already been discussed above, while the network distance between locations

based on generalized travel time has been con,idered as di,tance factor belw~en

point,. n'e value oftbe parameters may vary from 0.5 to 2 in prael1ee, However, for

simplifLeation, they might be assumed as 1 (Hayne> "nd Fothcringham,1988), The

di,tancc dccay parameter fJ is also a crucial aspect to be cOl1sideredto apply gravity

model, as this affect a tot the quality and acceptability of outcome. In this study, the

parameter ha, been a"umed to be 2, the Newtonian analogy of square of dist"nce, to

be the distance factor which is the common practice in patenliul accessibility

measures (See Haynes and Fotheringham, 1989; Froasl and Spence, 1995; Slixia and

Seong, 2000; Alam, 2001; Hilber and Arendt, 2004; Rodrigue, nd),

Howcver, with the,,; simpliflcations, the resultant Potential model should look
somewhat like the one used by Suxia and Seong (2000) and Alam (2001), which has
b~~n shown in Equation 2.5, And therefore, the potelltia] mode] used ill tbis study to
measure accessibility index is as fo11ows-

Acc,= "'[.M,Id,;, (5.3)

Where M

d;j

Ch'p'er 5

represents the centrality score (relative weigh based on the
u,'uilability of activities) of the service centres
represents the network dlstance between \'w'olocation"
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5.3 Measurement of Variables

5.3.1 Determining Hierarchy of Service CeHtrcs

Hierarchy of selected service CCHtres(economic attributes) arc determined ba,cd

principally on "central placc" concept. Various actiYitieoat thc service centres were

ranked afu:r their level of availability. Thereafter, the centrality seore (relative

Importance) of the service centres were determined on the basis of all tbe activities

tbeyoffer.

5.3.2 Musurcmeut of Distance

The selected meLhods of aceeS'ibilily measurement require two types of distance

mea,urement; Euelidian di,tanec and network distance. McView 3.2 sofLwate was

u,ed with necessary cu,tomizmion by AVENUE "cripll; to measure EuciLdian

distance between various pairs of rural localities and service centre,,; whIle for

delermining network distance, ArcGIS 9.0 software was used.

5.4 Diagnosis of the Estimated Model

One of the mo,tly used and accepted mcthods of testing accessibility or proximity

measureS is the use of spatial correlation. Spatial correlation measures the degree to

wmch objects or acli"illes arc .,imilar to othcr objects or activities 10cat~d nearby

(Ding and Fotheringham, 1992). Therefore, this measure has the ad"anLage of

dealing .•••.ilh two quite distmct typcs of infonnation; location and thcir respective

attributes. If objects which are ,imilar in location also seem Lobe similar in

attributes, then the pattern as a whole is said lo "how positive autn correlation. There

have been considerable res~arches employing diagnosis te,ts bascd on "'Patial

autocorrelation techniqucs to solve accessibility probkms(see Anselin and florax

1995, Haider and Miller 2000) n,e application of autocorrelation techniques

depends on two basic assumptions; tirst1y the sample values shoulclbc drawn from a

nonually distributed population, and sucondly the attrib"te values shoulcl have a

random arrallgement (Ding and Fotheringham 1992). In the context of nlTal areas,

the proposition of "nOlmal distribution of attributes" might not be justified as thu

availability of transportation network may affed substantially some of the moun, in
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improving their level of accessibility, while some other nearby Illouzas the things

may be d1fr~I1:nt because of absence of proper network connecti,ity, 'Which is

unlikely to the mhan context for whICh autocom::lntion technique' have heen

apphcd, Therefore, the use of spatial autocorrc1ation tcclmique to diagnose the

alternative finding' may be nu"leading,

Under thesc circumstances, an altemative techmquc has bccn applicd in this study to

lest the results of the three acce"ibility mea,urement mcthods; the theoretical results

have been evaluated On thc ba~i:; of peoples' responses.

5.4.1 Overall Acces.ibiJity Level (OAL)

The basic method applied in this study to test modc1 outputs has been adopted from

Sarkar and Mashiri ("d) who u,~cl a weighted index to measure th~ Overall

Acces>ibility level (OAL) of the rural area or the section of Ihe pupulation of tbe

area. Th~y developed a composite index ofvariou, activIty requiremcnts to quantify

the ability of prevailing transport ,ys[em to overcome the di.,tance,

,
OAL= :EW,V,.-, (5.4)

Wbere N repre,enls the number of basis activities

W represents importance (weight) associated with the acce<sibihty to

thc i th activity

V rcpr~scni>; the level of accessibility to the i th activity.

The methodolO!,'Y followecl 10 meaSure OAL of the regions, however, wa, quile

diffcrent ltom the original approach followed by Sarkar and Mashiri (lid), While

their index was completely ba,ecl on peoples' response, this sludy used the mea,urcd

hierarchy of retail activitics as the value of W.

5.4.2 Survey Methods

The OAL of the mouzas w~rc collectcd for 8 sample mouzas at the northem part of

the study area, Thc cight selected mOuzas showed large differcne~s in thc index
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values as measured by various modeJ" and therefore, they were selected as polcntial

ones to be tested to compare and evaluate the three model estimations.

The survey was conducted OIl the basis of key infonnant di~cu5Sion. Queslion, were

asked to determine the level of accessibility 10 6 se1ccted activities of 6 different

level, ofhierarehy. One set of data was collected f,om each of the selected mouzas,

whil~ lhe discussion was carried out as tar as possible at the cenlroid of the mO"La~.

Therefore, S sets of data were collected in tolal for the "ludy purpose.

111egroup discu5Sion was conducted preferably with the [ural elites (key personnel)

as they are expected to have proper underslanJings about the levels of accessibility

at tile respective mOU7..aS.This melhodologieal approach ilas possibilities of biased

results to some extent as it does not include the perspectives of all social classes, To

minimize the probkm, lhe sampks were selected to include a wide mnge of

professionals to encompas, their ideas aboul lhe level of accessibility for tl1e

mouzas. In cach of thc sample 1ll0U2as, 5 p~rsons were discussed to identify their

level of accessibility 10 the selected acti,ilies. The shares of various professionals

among these 40 re''Pondent, oflhe ,nr,cy have been shown ill Figure 5.1.

Bu,loossman

'"UPChOin-nan
0%

Do,"or Se",o.
UP memb.,

8% PostMa,I.r

Shopkoopcr,,~

figure 5.1: Professions of the Respondenls of the Key Informant Survey

S.4.3 AnalJ~is of Rcsults

The survey results were compared with 11moutputs of the three models to select tl1e

best one tilat represent the overall accessibility level of the localities. The

comparison waS made by Correlation analysis. 'The coefficient Qf correlalion (R )
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between the two sels of variables represent the eAlcn! or degree of lc!atiollship

belween them; while tbe Coefficlenl of delermination (R2) represent Lheporlion of

changes in one variable that can be explained by th~ ~hange in other (for detail see

Sufiall, 1998; Gupla and Gupta, 2002). Two types of correlalion analysis were made

to taste the modd results, Simplc correlation alld Rank correlation, which lested the

acce3Sibility index valucs and acccssibility leve!, TCspectivc!y,
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Chapter 6

HIERARCHY OFSERVICE CENTRES
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6. Hierarchy of Service Centres

In thi~ study, Central Place concept has been empha~ized in U1edetermination of the

luerarehy of service centres. A service centre 111central place can be defincd as a

permanent settlement where exchange of goods and services takes place for

population beyond its own, and therefore, which commands it commands its region

a:;well as thc immediately contiguous areas encircling it (Bhlllyan, 1997).

TIle Central Place theory articulates lhal the :;ignifieanee of a service centrc is linked

much to its centrality. "Ihe cenlralily "f SerVICCCCllll'esis the product of the quality

and quantity of central funclion, performed by any settlement, whereas the eenlral

funetion~ may be defined as lhose functions which by lhelr nalure me available in

few settlemenls (or service centre, in this case) but are availed by a number of other

settlements as well (lahan, 1978; Khan, 1987 and Bhuiyan, 1997). The qualily ora

ecnll'a1function is normally affected by (i) (he number of different types of function

offered, and (ii) the level at which they are ofTerud, Thcrefore, the relative

importance of vanous functions at thc :;ervice centres vaJ;e, depending on the cxlent

of availability. A .,ervice centre offering a number of functions at a parlicular levcl

will be more ~ignifieanl lhan a ccntre offering less number of functions at the same

level. Uut when lhe two ,ervicu CL'lltrcShave identicalnumher of function;, the level

of funclional hicrarehy beeomes more important, making il a decisi,e Pilrt of (he

whole question of hierarchy,

6.1 Identification of Service Centres

Service cenlres, according; to its lunctional definition, may includ~ a wide range

from rural markel, to larg~ eitics. However, fol' the purpo~e of lhis study, markel

centres at Ullion!evei have been c"n~idercd as service centres, Meherpur Poura;ava,

major market places at Union Parishad headquarlen< of the two selected lJpazilas,

and market places allhe de,igna!~d GrowU1Centl'cs have been ,ecogni7ed as places

of potential att,action, and thereby, central places, to calculate acce~sibility of mral

settlements. The list of selecled 'CTVICC ccnlrCShave been shown in Table 6.1 and in

Map 6.1.
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Table 6.1: Selecte,1Service Centres In the Study Area

Meherpur Sadar Mujibnagar Upazila

Upazila
POllrasava Meherpur Pourasava

Union Parishad Amjhupi,l'irojpur, Monakhali, Dariapur,

Headquarters Kutubpur, Buripota, Bag(}an,Mohajonpur,
Amdaha Kcdarganj (MuJibnagar)

Growth Centres Baradl, ShQlmari Dariapur, Anandabash

6.2 Ranking of Serviec Ccntres on the Basis of Functional Hierarchy

Central Place studies in the western wQ[ld have tended to use single indicators of

functionality for the identificati(}n of hierarchy or for the formulation of regional

development policies, such as telephone density, range of retail shoppmg 01' bu,

service freyucneics (Jahan, 1978), But when applied to Bangladesh, such approach

is likely to give misleading picture of centrality and therefore of the hIerarchy of the

service cenlrcs. 11 lJas, therefore, been considered necessary to determine the

centrality of the service centres under concern by taking into account all the central

functions that they perfonn,

DUTlngfield survey, a lotal of 61 funetiolls were identified (listed in Tahle 6.2),

which have later ocen ,caled aud ranked to calculate lhe rdallve weighs of the

service centres in lhe ,tudy al'~a_

6.2.1 I)etermioiog Hierarchy of Funetioos

The fir,t step to decide on the fun~tional hierarchy of the service centre, wa, to

determine an appropriate hierarehy of the function,. In this study, the hierarchy of

activities (or functions) ha, been ddermined on the basi, (}f the availability of

various functions at lhc selected service ~entres in the study mea The basic

approach followed has bcen adopted from Bahauddin (1989) with ",,~c>sary

modifications to fit the particular purpose of the stlLdy, The operational 'leps

followed to detemline the hierarchy of functions ISdescribed below, and the results

have been shown in Appendix B.
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Lisling: All the :;elected 61 functional Jcti,ilics wcrc listcd against thc scrvicc

centres according to their a~ailabilily I" a particular service centre, and total

available numher was caleulated for each function,

Scaling: Function IhJlla the least available among all the service centres wa, given

a value of] 00 representing its lea,t aVililability and therefore greatest significance;

while thc function that is the most available have been given a valuc of 1. The olllcr

functions were ,caled at the inv~r:se proportionatc ratio of their availability.

For example, there i, only one J'oura,ava in the ,tudy area, and therefore, it ha, been

given a value of 100, while the mO'lly available function, tea stall (145 nos) was

given a value of L Corre'pondingly rice mill (25 nos) has obtained a score of H35

while groccry ahop (75 nos) has bccn scored as 49 15.

Ranking: At lim next ,lage, the functional activities have been ranked by lI,eir

corresponding Z-scores. The ba8ic ldea wag to scale thc availability of the funclions

on the basis of average number of valious lilllctiona available among all the service

centres. The Z- score represents thc deviation of the total >;eor~of a certain function

(on the basis of their 3CaTcity) fwm thc average. In the study area, the average

number of funclional aclivities available among all sclvice centres is 86.51 with a

standard deviatiol1 of 16,57 (Appendix B). Tlmn:fore, for example, the Z- Score of

groeery shop was calculated as follows-

Z (Grocery SllOp) =(X - X)/ fJ = (83.5 - 86.52)/16.57 ~ -0, /8224

Likewise, thc Z- scores for othel' functiol1s have aL,o been caleulaled, The Z- values

,cored by various funchons range from 0.813 to - 5.16, with the more scarce

f"neti"o, havlllg a tendcncy to SCOl'ehigher and vice versa.

Then the functIOnal activities were gl'Ouped based on their re,ultant :& ,core, aud

were given weights, Functions scoring lower were given lower weight, becau,c of

their higher degree of availability and thereby relalively lower aignillcancc. TIIC

functional hieralchy of activities and their correspondlllg weights are listed in Table

6.2.
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~1,,,ul ing Ace,,,,jbili'y l",k, for Ruml Areas: All A,"vIlY lJ,,,J Approsch

Table 6.2: Functional Hierarchy ofVa,ious Activities at the Service Centres

Hierarchy I"arne of Functions Z- Score Weil(l1t

1 Grocery Shop, Hardware Store, Retail -1.25 < Z 1

Cloth Store/ Reaclymade Garments,

Stationary Shop, rea Stall

2 Barber, Medicine Store -1,25 ::O:Z;<-0.75 2

3 Fertilizer Distribution Centre, Mobile Call -0,75 d< -0,25 3
Centre! Phone Booth, Rickshaw Cycle

Repailing, Shoe Store, 'failor, Whoksnle

4 Adrninistmlive Ofliee, Blacksmith, -0,25 ";d< 0,25 4

Cobbler, Electric Shop, Electronic

Servicing Centre, Fruit Shop, Fllmitu,e,

caTJl€nter, Jewellary Store, Machinery

Store, )',imary SchQol, Private Medical

Practitioner, Restaurant, Rice Mill, Saw

Mm, Seed Di,tribution Centre, Swectmeat,

Utcnslls Store, Welder

5 Bank, Rook Shop, B,ick Field, College, 0,25 d< 0.75 5

Courier Service, Cloth Ironing Shop,

Dccorator, Family Piatuling Centre/

Charitabl~ Dlspen,ary , Godown, H,U

Bazaar, Health Complcx! Hospital, Library/

Club, Motor Cycle Repairing, Oil Shop,

Photo Studio/Lib, Photostat, Post Office,

Residential Hotel, San;t",)' Store,

Secondary School, Show Room! Salcs

Centre, Union Parishad

6 Animal Husbandry Cenlre, Cinema Han, Z ~.75 6
Flowcr Shop, Insurance, Police Camp,

Pourasava, Sports Store
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6.2.2 Centrality Score of Service Centres

Based on the assigned weights of the functional activities, the centrality scores of

vanolls servIce centres have been determined. The centrality scores have been

ealeliialcd by the summation of available functions multiplied by their

corresponding weights, accorrling to the following equation, and lislcd In Appendix

C, and plotlcd on Map 6.2,

Cenlralrly Score ~ L N
J

x W) (6.1 )

Where N

And W

represents total number of function j available

represent.s functional hierarchy ofj

The scores of the service eentre~ have been listed in Table 6,3, along with average

daily transaetioll of the service centres, The data on daily tmnsactiolls WCfecollected

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

Table 6.3: Centrality Scores of Service Centres

Name of Service Centre Centrality Average Daily Tran,action

Score (Thousaud Taka)

MebeI]Jur Pourm;.ava 1460 147058
Al11jhupi 273 59.98
Pirojpur 1J6 19
Kutubpur " 11.24

l3uripota "" 12.35

Amdaha 18. 22.1

Monakhali 18 U

Dariapur 27 (j.98

Bagoan 31 U

Kedarganj (Mujlbnagar) '8' 104.2

Baradi Growth Centfe 271 75.4

Sholmari Growth Centfe 138 58.1

Dariapur Growth Centre 192 115.85

Anandabash GrO"1h Centre 1'9 37.48

Mohajonpur Growth Centre '85 137.7

Soorce; Field Sliney (2005)
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It can be seen from analysis that that there is ,!rong positive correlation exi,ts

between the calculated ccntralily scores of !he Union Pari,had Headquarters and

their respective average daily transachons, The coeffIcient of correlation ( H. )

behveen these two variables (for the Union Panshad headquarl~TO)is 0,9004 and the

coefficient of detemlination ( R' ) is 0.8018, which represents that the centrahty

scores can well explain llw relative significancc of the Union headquarter., in the

local can lex!.
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Centrality Score of Union Headquarters

Figure 6.1, Correlatiol] between Centrality Scores "fthc Union Hcadquarlcr, and
their Respective Avel'age Daily Transactions
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10Q 150

Centrality Score 01Growth Centres

Figure 6.2: Correlation betwecn Ccntrality Scores o[the Growth Ccntre, and their
Respective Average Daily Tran,adlOns

However, the derived centrality score cannot explain the re1atlve significance of

Growth Centres in the stndy area willI R' value 01'0.5318. This may be because Hat!

l3a7.<Jarwas considered as onc unit of limctional activity dllnng lhe field 'lITvey,
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rather than considering their ~omponent activities. StilJ there arc po"itive COlrelatiOTl

(R = 0.7293) belv.-eenCel1~ll1ityScores of Gwwth Centres and their a\'~mge daily

lram;.a,tion, and therefore the use of tile calculated centrality scores remain,

justi fled.
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MC.lSUIing A"""il>ili'y I"~,, fnr RUI~I Am", AILA<t;"ty n.c<C<JApprooch

7. Measurement of Distance

Muasurumenl (}f accussibilily ill the lhree adopted models involves two types of

distancc mcaslln::ment; EuclidIan distance and nclwork di"lanc~, In [his 'ludy th~

dlst.an~~has been m"",ur~J wilh lh~ aid of AVENUE script, of ArcView 3.2 and

Arclnfo Workstation of AreGiS 9,0, The service centres werc cOllSidercdas point

features and lhe accessihility of mouzas "ere measured from their calculated

centroids.

7.1 NODEDISTANn: Command

NODEDISTANCI:c is a command of Arctnfo Workstation of ArcGIS ~.O. which

computes the distances between all pairs of spccilicd network clements (nodes, stops

or centers) in the network cov~rag~, Thi, command is useful to c(}n,truct 00

(origin-d~stinalion) malrice., which are need~J in many transpor1lltion-planning

models and applications

NOOEDISTANCE wOl'ks witl] the cUfI'entlyselected set of NODES, STOPS 01'

CENTERS. CENTERS spcClfie, that distance, will be comput~d [rom or l(} the

ecnlcrs specIfied by the CENTERS command. STOPS 'pecilics thai di,tances will

be computed [rom or 10 lhe slops specified hy the STOPS command, NODIiS

specifies that distances will be computed from 01'to all nodes in thc sc1ectc<!set.

The use of NOllEDlS.IANCF command involves in specifying <CENTERS

STOPS 1 NODES> kcywmJ, to "pe~i[y lhe origin m de,tinalion nelwork element,

from or to which distanccs will be compuled. The OUlputMe slored in an rNFO data

tHe (Out Dislanee Pile) cl'ealcd by NODEDISTANCE whIch holds thu distan~~

measurement,. The command also has an option of <CUTOPP_D1ST.A,,",<CE>

keyword to specify the maximum distance whieh nodes can he apart for lhe dislance

between the nodes to be ca1culatC{!and recorded in out info file. The maximum

dIstance i, given IIIcoverage units.

NODIJDlSTANCE employs three computational methods used for calculating

dIstance for all pairs of 'pecified network element,. Any comhination of these

ke}'Wordsmay be specified.
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NETWORK - keyword to specify that thc shortest path chsbnce will be computcd

for all pairs of spccified network elements. This is the default, and measures the

"minimum cost path" between any two points or a set of points.

EUCLIDEAN _keyv,'Ord to sp~cify that Euclidean distance will be comput<:d for all

pairs of specified network elements.

MANHATI"AN - keyword to specily that Manhattan distance will be computcd for

all pairs of specified network clements,

However, a typical out distancc file may have the following components-

Column Item name Width Outpul Type N.DRC

1 <cover>-IDA , 5 B

5 <eo,'~r>-IDB 4 5 B

9 <eover>;'IA 4 5 B

13 <eover>#B , 5 B

17 NETWORK , 12 l' 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 Of centers that diatances will be calculated from and M is the numbe, of

selected nodes, stop" or cellters th.at di,tanoc, will b~ calcubted to.

7.2 Initial GIS OperatiollS

7.2.1 Determining C~ntroids ofMouzus

The first task in detellllining: the distances were to determine the ()]ig;n points of the

potential trips, from which di,tance would be measured. In tllis study all the

attrihutes of the 1ll0uza have been considered to be eoneentralcd at their centroids.

TI,e centrOIds of the mouzas were detennmed and ~Hlculated by a senpt

(CEl\'TRD AYE) wl'ittcn in Avenue, ,criptillg language of ArCV1~" GIS 3.2, and

Irom that a ~hape file of point fcatures "as erealed and added to ArcVicw GIS 3.2
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pwje~t file (CENMJ,SHP) rAppendix Dj. A lolal of R~eentwid, ",~re added for the

88 mouzas as found 011the map (Map 7.1).

7.2.2 Determining Locatioll ofServiec Centres

The point coverage of >;<;rvicecentres of the :;tudy area (RETAILF) ha, been used as

the locations of service centres. No additional GIS op~ratiQn has bccn done at this

stage. TIle coverage contains [he point attributes of fifteen service centres, which has

been CQnsideredas destination points of the di,[ance measurement methods,

7.2.3 Determiniog the Raad Network

Before rneasul'ing the distance, the final step was to develop a linear ndwork

between the origin and destination points (i.e., the eentTOidsQf mOll.als and the

,ervlce ccntre,). The road nctwork of the study area was already a-ailable, even

though the original topology ",as lost bccause of the APPEND operation (Sec

section 1.3.2.1) done earlier. Howe,er, the task of prepaIlng a comp1cte ndwork was

done in the following consequcntial step'-

Firstly, the mow..a centroids and service centres (pomt feamre) Were added to the

original network manually in the ArcEdit ellvironment of ArcGIS 9.0. The new

network "'as ,aved in the workspace as ROADNET coverage.

The second step comprised of editing Qf the newly built network coverage

(ROADNET). Thc activities included ,,,eees.,ive opcrnlion of CLEAN and BUILD

command, with neee"ary edits in thc Arcs of the network by means of ADO,

DELETE, MOVE, UNSPUT commands. Ailer the final operation of CLEAN and

nUlLO, a new topology was created for the nd",ork coverage which wa, later used

in dctermining distance.

The third and final step Wa, to add impedance value., of the road network to [he

aUnbute table of the ROADNET in ArePlot environment of ArcG1S'J 0, The Pucca

roads were appointed a value of I and kalcha road, were given 5, which repn::sentvd

their respective generalized travcl time. The new elements of the network (manually

added) were considered as k,,{cha roads.



l'-"'r.~_,N!y~100-"-1 _ .••• -R:Oz-~-------------------
ap 1.1:Centroids 01Mouzas

~ ,-.-

•

legem!
• calcullteod CentroOds 01 MooJu1,
• seMce centres
N PucaI R"""
N KBtctuI R""".-

~ MBJ>~_ LGEO (2005)

55



7.3 Measuring Euclidian Distance

The NOJ)EDISTANCE command could aloo be used to measure thc Euclidian

distance behveen thc attributes, But due to lack of metadata of collected spalial data

ofthc study area the NOD~_DlSTANCEcommand could not be uscd ,uccesstill1y to
detenn inc Euclidian distancc,

Euehdian distancc wa, calculatcd through developing sCl'ipts in AVENUE in

ArcView GIS 3 2 (EUCLDlST.A VEl. The outpnt of thc process, distance between

mouza centl'oids and service centre" wa.' stored mthe Point Attrib"te Table (PAl)

of shape file of ,ervice centres (RI:TAlLI'), TI,e measurement unit for Euclidian

distance was mcter [Appendix OJ.

7.4 Measuring Network Distance

The network distances betwecn the mouza ecntroids and the service centres were

measured usmg NODEDISTANCE command, The eowrage of service celltres

(RETAILF) was specified as CENTH:ES, and lhat of mOuza centroids

(CENMJ.SllP) WaSspecified a, STOPS. Then NETCOVER command was u,cd to

specify the coverage ROADNET and the commands, 'CENTRES' and 'STOPS'

were used to indicate centres and stops of the Coverage ROADNET, The resultant

network distances was Oll the ba"is of generalized travel time, The calculated

Euclidian dislance and n~twOl'k distance ha, been shown in App~ndix E and
AppendiXF.
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Chapter 8

ACCESSIBILITY MODELING AND ANALYSIS OF
FINDINGS



Measur;ng Acccdh;li'l' ill(h lor Ruml A,=' All Act;v;'}' Q,,-,oJA~P'OdCh

8. Accessibility Modeling an Analysis of Findings

Based on the selecled criteria, centrality scores of the service centres and calculated

distances between the mouzas and various service centres, aeeessibilily indices for

all lite mouzas of !he study =a have been calculated. The estimated model output:;

have been analyzed and tested for selecting the best option.

8.1 Measuring Accessibility lodiccs

8.1.1 Initial Model Allplication

The di,lancc dala (both Euclidian and nelwork) "ere imported to spread ,heet

wftware (Microsoft Excel 2003) from its DBI' format. The accessibility indices for

88 (eighty eight) mouus were calculated illMicrosoft Excel 2003 applying !lIe three

specified model equalions [Equalion 5.1 for Tsochn:memethod, Bquatioll 2.2 for

Gwgraphic method and Equation 5.3 for Potential (Gravity) method]. TIle index

values for tltrce models have been lisled in Appendix G.

8.1.2 Staudardiziug Index Values

Because of the differences in measurement techniques, lite mdex ~alucs as found

from three alternalive models were different. Tn the lso,hrone model, th, results

represented eumulallve ,alue of central sCores of all service cenlre, with specified

distance around evelY mouza, and !hercfore, tile resultant index v~lues were hIgh,

and higher valnes represented higher level of accessiblhty. On the olh~r hand, the

Geographic model calculates index values entirely on the basis of generalized travel

time trom each mouza to all lite service centres; the values were lhereforc lower, and

because of its methodological approach, lower values rcpre>enled higher I~vel of

accessibility and vise versa. Finally in the Potenlial (GravIty] model, the ind~x

values were even lower than Geographic approach because of lite distance decay

factor, while the higher values represenkd highcr acccssibilily for the mouzas,

To compare and hence lest the index measures as obtained tiom dilTerenl model"

standardi7,ation was made to the index output,. for each set of lIl<lexvalues, (he

wholc scries was dividcd into a rangc of 0 to 100, consldcrlng the highest
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accessibility value 10be 100, md Ihe lowe,t as 0; while the other index values were

standardized accordingly, The standardized index ,alucs for Ihree measurement

melhods arc listed in Appendix G,

8.1.3 Specifying Lewl of Aeeessihility

As the standardized output showed similar range of values (0 to IOO) for each

models, the next ta.<;kwas to classify Ihese values into various level, of acce",ibility,

For this, the range wa, equally divided inlo five elasse.' to define five different levels

of aeee"sibihty for the mouzas. 11,e defined aeccssibllity lcvels and their

corresponding share for different model outpuls have been shown in Table 8.1.

Table 8.1: Levels of Accessibility for Vanou~ Eslimalcd Models

Values Level of No of Mouzas
Aeeessihility Isoehrone Geographic Potential

:\-lodcl Model Model
80-100 Highly 9 19 ,

A,cessible
60-79.99 Moderalely 28 40 2

High
Accessible

40-59,99 Accessible 3 20 11

20-39,99 LeS5 29 S 31

AeeeSSlble
o 19.99 Lea,l 19 1 42

Accessible

8.2 Anal)'sis of Findings

8.2.1 Isoehrooe Model

The results of lsochrOl1e model repre,enl concentric distl'ibution of a,ce"ibility

index values in the "tlldy area (Map 8.1). The methodologi,al approach for Ihis

model '"ggest, thai the mOll"'" wilh high concentration of service ,entre" in or ncar

them should show higher index values. In the study area, the ,enlml part shows the

higher concentralion of ",rvice eenlres, both in number and by si7.e(See Map 8.1).
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Therefore, the central part of the study area shows higher levels of acccssibility

according to this model. Index values follow a decreasing trend radially away from

lhc eenm:; this may be becallse of the methodological approach of thc model, as thc

mouus at the periphery has limilcd option of service centTe, to be accc"ed. The

paltern of distribntion of monzas with various acce."ibility levels does nol show any

significant relationship WIth the pattern of roadway netw()rk of the srudy area.

8.2.2 Geographic Model

The index values measllred by Geographic model have been highly affecled by the

paltern ofl'oad network in tbe study arCa (Map 8.2), The highly accc",lble areas are

concentrated at the centre of lhe ,Indy area and thereafter di,tribntcd along the major

roads. The level of accessibility of the mOu2aS seems to have been din;cl~d by the

concentration or availabllily of roads. The lllQUlllSwilh morc concentration of road,

(especially puem road) generally shows higher level of accessibility, wlule those

wIth less density of roads have lov.cr accessibility level The mdho<lologieal

approach docs not suggest thaI the acccssibility should be affected by thc sizc of the

scrvice centres. Rut still, mouzas ncar to large service ccnlres have higbcr index

values, This may be b~causc of lhe fact that the large servicc cen!rcs have improved

conncctivity and developed road netv.ork around them,

8.2.3 Potcntial Model

RcsuHs from Potential model aI,,, seem to represent similar paUem of dIstribution of

accessibility index values, with the highest value, concentrated at thc centres of lhe

study area which Imve the highest densily of puccu road, and other lllOUllI, with

highcr accessibility values arc di:;tributcd along the major road nctwork (Map 8.3).

Mcthodologically, the index values depend both on the size of the ,ervice cenm:s

and distance. As all the selected service centres arC located along the major transport

link;, lhc mdcx values have also been di,tribulcd accord; ngly, TI,e di.,tribution also
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M=un"g ,~cccs,ib,l"y I"de> fu, R"ml A,eo, An Ac[""L) ~'>eU App',",ch

,eems to have been affee!cd by thc availability (Ifpucca mads, as the mouzas with

no or less densily of pucca mad, show lower lcvel of accessibility However, the

index values show a dec1C"sing tcndency wilh distance bccHu,e of the dIstance

dce"y filctor, and thcrefol'e, [he le\'d of acces,ibility decrease" sign'f1can!ly wilh

small decrease in distance. TIns, however, makes the major difference in the output
of this method wilh that of Geographic modeL

8.3 Diagnosis of Estimated Model Outputs

As the output, of three applied madeh showed differcnt pattern, of aeccssibihty

index values both in terms of' di,tribution and level of accessibility, it was u cmeial

problem to ddcrmine which of the models pmdueed the mo~t appropriate measures

of accessibilily. In this study a composite weighted index has bccn used a~ the tCSl
model (Equation 5.4).

8.3.1 Mcasudng Ovcl'all AcccssibilitJ LeHI

Data on the level, of accessibility in respect of 6 ~e1ected activilles at 8 ,ample

lllOUlilSwere collected by a key informant discussion survey and were combined

into a composile index to determine the Overall Accessibility I-<;vels(OAL) of the

mOll,,",. The results Were standardi7.-ed10 detemline the hierarchy of acee"ibility

levels, The indcx values ofthc mouzas were classified into five equal class inlcrvah

showing liiffercnt levels of aceCSSlbilityOVera range of 21 10 105 (minimum and

maximum). Thc fCsultShave been shown 1llTable 8.2. The fC""lt., show that all 'the

surveyed mou~as have relatively lower levels of aeees"ibility.

8.3.2 Comparison of Model OQtputs

finally, thc result ot"lhe survey was compared "ith the three model oulpu[s to assess

their validity in the context of rural areas of Bangladesh, Coeffieienl of correlation

was mcu"ured belween each of the selected model outputs and the OAL as measured

from thc key informant discussion survey (ficld survey) for the selected mouzas, The

result:; of correlalion analysi., hava been sho"n in Table 8.3.
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Table 8.2, Overall Aeeessibility Level (OAL) of the Mouzas

N~m" of J\-Iouza Aoocssibility Lonl

~

i
~ E ~- > ., " •> , C >. ,• , ~ > ,

~
,

~
, >

£' •
~

• • •• • • 0

~
• • , ",

~
>U • C ••

~

, •• ! ,. •• • • • ~
,• • • "• • • • " ,

c :~
~

~
, • ,, •• • , • •• •• " ~
• • • a <, • • ;i• 1< • 00 , •

Ujjalpur , , ; , ; , M 51.19 3 (Accesslblo)

Sholm~ri , , , ; , , " 42.86 3 (Acc""lbl")
Rudranagar I (Lo",t, , , , , , " '" Accc,,,ble)

Tcrogl,art. 2 (Less, , ; , ; , '" 33.33 Acocssiblc)

l\lonobarpur
; , , , ; , " 41.67 3 (Accessible)

Kntubpur 2 (Leo>, , , , , , " 33.33 !\cee,,,ble)

8nbldpur , , , , --'- ; M 51 19 3 (Acee,,,ble)

Fulbaria 2 (Less, , , ; , , " .1333 Acce,,,ble)

TIle table shows thal all three model outputs represent positive correlation with the

field survey results. While the Gcographic Illodel and Potential model ,howed 10

have high po,itivc correlation WiUlihc survcy rcsults (0,871 and 0.806 respectively),

the re,ul!s of ho~hrone model could not explain thc variation in accessibility index

values much efficiently. In ~ase of GeOb'TI\phlCmodel and Potelltial model, 75,9%

and G4.9% of the changes in the a~ce"ibility level oflhe mouzas could be cxplalllcd

by the changes in the index values, while the Iwchrone model could explain only
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43.8% of the variation" Therefore, the validity oflsochrone m"dd w~s disca,ded at

this stage "f di~gnosis,

Although Geographic model ~nd Potential model show similar values of R2, the

level of acee,slbility for the mouzas represented by the two model> arc quite

different. While Geographic model shows higher levels of accessibihty [or the

mouza.s, for l'otenllal model, the acce"ibllity level, are quitc low. Therefore, the

two model outputs were further diagnosed against th~ field survey re,uits ll,mg

Rank Correlation analysis. The methodological appmaeh of Rank CorrelatIOn

suggests tbat the re,ults which show much similarity in their v~lues would ,how

higber degree of correlation (Gupta ~nd Gupta, 2000). The results of corrcl~tion

analysis reveal that Polenual model haBvery bigh deg!'ee of positive correlation with

the GAL measUl'ed from the field survey, and can expl~ill 86.2'/,0of the vanatioll in

the level of accc>slbility of the mouza" The Geographic model proved to be qmlc

Table 8,3: Con elation Analysis bcw.'een Acce,,,bihty Index Value,

Namo " I<"d,con. Modol Googr.phi< YOlo"ti.l Modo! OAL (I'rom field

Moula Model ,un'oy)

• • , • , @' , ,.
0 1

, ]0 , ] , •, • ] ,, , > , > , > ,
*

•
~

• , • • , • ,,• • •< > < > • < > " < >
UJJolpur 60.'6 , 75.88 , 2955 , " ,. •
Sho'mali ,.• , 74.56 , 28,57 , 42.86 ,
Rudroo.g.r 8,37 , 25,66 , 3.68 , '" ,
Tcrugl,.rla " , 78 29 , 32 14 , D,33 ,
Mouol"rp"r 60, 1(, , 79.82 , 34,52 , 41.67 •
Kntuhp"r " , 54." I • 1245 , 33,33 ,
Subldpur 76,52 , 76.32 , 29.44 , 51 19 ,
Fulh.ri. " , 6M7 , 19.91 , 33,33 ,
R(R) 0.662 0.871 0806

" 0.438 0,759 0,649

R,"k R 0,881 0,833 0,929

R.nk R 0,776 0.694 0862
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less efIcdivc in !hi, re~pcel, which have an R' value of OJ,<)4 The vi.,ual

interpretation also suggests lhal the Jislrib"hon of accc"ibility level, for the

selected mouzas is more similar to !he results orllle Potenlial model mlher [rumlhal

of Geographic model. Therefore, we may conclude that Porcnllal model is lh~ besl

method to mcasure the aecessibilily mdICcsfor lhe mral areaS m respe~l to lheir

proximity to tbe sClviceccntres,
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9. COI1c1u~ion

'Ibi, sludy has examined lhc applicability of three accessibility me,,,urcmcn(

mcthods- lsochronc model, Geographic model and Potential (Gravity) model, 10

determine the accessibility indices for rural mOU7ll' in respecl to lheir acce" to

service centres. The study findings reveal that Potential acce>sibility model can beot

represent the Ovcrall Accessibility Level (OAL) of the mouzas, and therefore, "

regarded as the best option 10measure the accessibility level of the rorallocalities.

The findings of the study suggest lhal the accessibility of the rural areas is affected

by both the availahility of service centres and aloo the availability of pucca roads;

and moving a"ay from any of these two variables rednces the level of accessibility

SIgnificantly.

Another interesting finding of the study is that the arcas with high acce'"lbihty arc

distributed along the major transporlatlOnnetwork. This proposilion is demonstrated

by both Geographic model and Potential model. While (he location and distribution

ofmouzas with high accessihility level has been guided by road netv.iorkin the study

area, llus has principally been directed by the availability or proximity of p"cra

roads. The impacts of Iwlcha roads on the level of accessibility seem to be neghgenl.

The study and its t1ndings may ha~e ,ignifieant implications in rural development

strategie, 1llrespect of Bangladesh. Thc model output represenls a positive impact of

transpOltation investlllent on accessibility of regions. The findings a];o suggcst that

thc importance of surface quality of road"ay network as the result, ,how iliat puna

roads affect the level of accessibility much more thall kalella roaJs. As it has been

accepted that improvement in the level of accessibIlity have positive impacts on

economic development (Chapter 2), lhc study findings also lead (0 the eonelu,ion

thal improvement in transportation infrastructure may rc:;ull In econonuc

development of the rural areaS (by means of improving their OAL).

Therefore the study might have strong potentIals in rcspect of rural transport

infrastructnre development as a whole. Following the methodology, the least

accessible rural areas may be identified, and this may help in dctermining priorily
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regions for further development interventions. The methodology may al"o b~ us~d in

evaluating future transpOltation infrastructure inveslmenl, by asse"ing lheir

possible impact on the level of accessibility in the mral areas, and also may be lL"ed

in evaluahng the alternative options for transport sector development.
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Appendix A

Questionnaire Survey on Functional Activities at Service
Centres

Thesis Title: Measuring Accessibility Index for Rural Areas: An Activity
Based Approache,

RJktim Mitm
DepJrlment of URP, SUET

This survey is being carried out as a pari of the above mentioned research of Master of
UrbJn Jnd Regional Planning (MURP) programme of BJngladesh UniverSity of Engineering
and Technology. Dhaka.1000, BanglJdesh, The dala would be used only for research
purpose and would be kepi secreL

Name of the Interviewer,

Date of Interview:

1. Name of the Growth Centre:

2. Locanan:

3, Information on Retail ActiVities:

Serial No

51. No. Type of Acfivify Average Daily TransJcf;an

SignJture of the Interviewer
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Appcndix D

AVENUE Scripts Uscd in thc Study

Script no 1

De,eription: This script was uscd to dctcnnine the centroid., of the rnouzas. A ,h"pe fik of

point feamre. was created and added lo An:Vicw GIS 3.2 project file

File I'\'arne: CENTRD.AVE

Slluree C"de:

theView = aV.GctActiveDQc
'must be 9lobal to "'ork in C~J.ccxp below
_theProjection ~ theView.GetPL'OlecCion
project flaS. theProjectioIl.lsNUJ.J..Not 'true if projected
theThem";;= thevi"". GHIKti veThemes.Get(0)

'Chec~ it point or polYSJontheme
if (I {theTheme,GetSrcName.GetSubName% "pQint") Qr

ItheTheT:le.GetSrcName,GetSubName= "polygon")) .Not) then
MsgBQx,InfQ("Active theme mll"~bo polygon or point theme","")
return nil

eo'

'get lhe thorne t~ble ~nd current edit state

theFTab • theTheme.GetFTab
thc~iclos = thePTab.GetFields
edit_state = thePTab.IsEditable

'make sure table is edlt;a"ole and th~t fields can be added
1f (thc~tab.CanEditl then
the~Tab_SHEd1caul e (true)
if I (the~-rab.CanAddPields) .Not) then
MsgBox.Infal"Can't add fields to the table."+NL+"Check "rite perT:liosion.",
"Can't add X,Y coordinate"")
return nil
eo'
else
M'gBox.Info {"Can't modify the f,,~turc table. ".]-;LI
"Chec~write permission. ","Can't adGX,Ycoord1nat:cs")

return nil
eo'

'Check 1f f1elds named "X-coord" and Y-coo~d" CXHt
x_exists (theFTab.F;lndFi~ldl"x-coord") NILI.Not
y_cxisl;s = ItheFtau.FindField("Y-coord") = NIL).NOt.

if lx_exists or y_exists) then
if IMsgBox,YesNo("Over"rite eXi&tlng f.'chls'",
"X-coord, Y-coord fields already exist", false) I then

AppendixD 85



',[ ok to overwrite, delete the fields ab tlJ~y "<8Ynot be d"fincd
'as required by this script leg., cr~ated (,"0", ,mother scriptl

if Ix_exLstsl then

theFTab.RernovePieldsI(thePTab. f j ndncld I"}t_ coord" I ]1
eo'

if Iy exLsts) then
thePT:i:b.RernovePLeldsI{l-hol"l'~b.~indFLeld 1"Y-coord") )I
eo'
else
retum nil

end 'if (Ms8Box... )
end 'if

x = Pield.Make I"X_coord",#FIELDDECIMAL,lS,5)
y = F'eld.Make I"Y-coord",#FIBLD-DECI"'AL,IH,~)
theFTab.AddFields({x,y}) -

'Ge~ po,nt coordinates or polygon centroid coordinates
if ItheThe:ne.GetSrcNarne.GetSubName2 "point") then
,f Ir~oJect flagl then

'Projection defined
thefTab. CalGulate I" [Shape] .RcturnProj ected 1_theProj ecoon) . (;0OX", XI
thefTab, Calculate I" [Shape] .Retu,n~rojected l_theProject,on) . (;HY", yl
else
'No proj eel-ion dehned
thePTah.Calculate I" [Shape] ,GetK", xl
thcFT~o.Calculate I" [Shape] ,GetY", yl
end 'if
else 'polygon case
if (proje~t_fla9) the"

theF"Tab.calculatQ I" [Shape] .ReturnCenter. ReturnF"'oje~l.odCtheProjectionl .Get
}t", xl

thc~Tao.Calculate {" [Shape] .ReturnCenter .RcturnPrQj ected l_theProjeet,on] .Get
Y", yl

eloe
theFTab.Calculale I" [Sh~pe].RcturnCenter .GetX", xl
thcFnb .Calculate I" [Shape) ,ReturnCente" .Gel-Y", yl

end 'if
eo'

'Return editing state tQ pre-script running staCe
theF'TaO.SetEd,taoleled,t state I

newshpname= filediaJ.og .put I"distance. shp" .asfilenarne,"". shp", " D,.l-ancc" l

if Inewshpname= niJ.1 then
exit=,
xv. theFTab,findheld("x"coord"1
yv = oheF"l"ab.Hndfieldl "Y,coord"l
idv = thePTab.findfieldl";<3")
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Script nn 2

Dc~cription: TI1isscript was uscd to calculate Euclidian distance bet'Neen ,erviee centres and

the c~n(roids of the mouzaS. The output of the proeess, distance b~[ween mouZ<!centrmds and

service centres, was stored in the Point Attr;bul~Table (PAT) of shap~ file of service centers.

File Name: EtJCLDIST.AVE

Source Code:

'CalcwJ.ates distaoces from points in one theme to pOlnts in another

theThemeList = av .GetActiveDoc. GetTherr,ee. nonc
thePrj _ aV.Getl<ctiveDoc,Getprojection

Use these hncs to hard-code "he input pa"am~ters ...
. thePromptab =
av .Get Proj €Oct.PindDoc I"viewl ") . PinclThcme I"FromThe'",,") .GETf'Tab
. thePromIDField = thePromFtab. FindFieJ.cl ("Bno,b")
•theYOTheme • av .GetUoject. PindDoG("VJ.cwl") . FinclTheme I "'i'oTheme")
'theTonab = theToTheme .Get.PTab

Use these J.ines to promp~ the u~er for ,nput pararr.et~rs,.
thePromThe"e (MsgBox. Liat ICl]GTh"rr,eList, "to G~lcuJ.a te the di st;ance
PROM,","PJ.ca~e seJ.ect a theme ... "))

if IthePromTheme % niU then exit end
theFromH~b • thePromTheme.CetFTab
theThemeList.RemaveObl (th"PrQmThe~e)
theTOT!lcme ~ (MsgBOx.L.istltheThemeL.J.ot,'"to caJ.cuJ.ate th~ distance
TO.","please select a theme ... "))
if {theToTheme ' nil) then ""it end
theTonab = theToTheme. GetVTab
thePromIDP.eld = M5gBox.ListAsStrJ.ng ItheFromFtab Get Fields ,"~ontaining the
po,nt ldentitier.", "please 5elect " £ie1d ... ")
if ItheFromLDField = nil-) then
exit

eo'

thePromShopeFic1d = thePromFTab. FindPieJ.cl( "Shape")

theTOSI,,,peField = theToPtab .FindPield I"Shape")

theToFtab.SetSditableltru~1

for each f .11 theP~omFtab.(;etSelection

theFromIDValue 0 theF~Olitnab. Ret urnVa 1uc~tring (theFro"'l Dl'ield, f)
theNeWFicldName ~ "DJstTo"+thePromIDVa,uo

If a distance fieJ.d (joesn't exi5t, ~<iclit.
if (thcToFtab.PindPieJ.dltheNewPieJ.dName) • nil) then

Choose the field size commensurate with the view's project:lOn.
if IthePJ.'j.XsNulll then
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theDi5tancc~ield • f1eJ.d.=ke In.eNew;'1eldName,#(icld_decimel, e, 41

else
theD1st<mceField

'0"
field, ma~e(lncNewPieldNamc,Ilfield_decim.;Ll,B,2)

theTonat. addf ielcls I(theDistanccl'ield) }
If a distance field clocs exist, Glc~r it,
else

tneToFtab. Calculate (.,0", theToFtab .FindPielcll theNe"PieldN~me1)
tneD1stanceField _ theToFT~b.nndPield{theNewPieJ.dName)

,0;
Get the poi"t locatio" you are measurins I'RO:-l.
If the vie" is projectod, set the the point J.ocation in projected unHs.
thepromShape • theFromFTab.ReturnValueItheFromShapeFicld, t 1

if {theprj .IsNull.Not) then
theFromShape • theFromShape.ReturnProjectecl IthePrj)

,0;

for each t in theTo,'t~b
Get the point locdt10n you are mNsuring TO.
Get it in project~d units, if the vie" is projected.

theToShape ~ theTOHab.ReturnVaJ.ue{theTOFtab.PindPield I"Shape"1,t)
,l: (thePrj. JSN\lll.Notl then

theToShape = theTo5hape.ReturIlP;:ojeeted (the prj 1

'""
calcuJ.ate th~ distance between the two points.

AcIcIthe value to the output {TO)L1'ancn table.
theDistance = theFrom5napc.DistaIlce{theToShape)
theToFtah. setVaJ.ueItheDlstanceFielcl, t, theDi5tancc)

eo"

elld

theToFtab.SetEditab,ell:alse}

av,Sho,,~lsg{"D1£tancec~J.cul~tion comp'~te.1
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Table' F.uclidian Distance Rcrneen Service Centres and Monza Centroids (Meter)
Appendix E

~

NAME p~oJpu, Amjhup' M.l>o,pu, Bo,;pol> Amd.h. Koto"pu' Sholm•• 1 B.rod; Mon.kh,l, B.go.n Mcojibn.~r D.,;,pu' Oarlapu' An.nd. Mo,,"].n

"" "" S.d., "" "" "" " " "" "" "" " IwIh GC pu' GC
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Table: Network Distance Between Service Centres and Mouza Centroids (Generalized tra~cl time)
Appendix F
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Table: Accessibility Iodiccs measured by Various Models
Appendix G
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Appendix H
Questionnaire Survey of Local Key Personnel

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

"Raktlm Mitra
Departmenl of Urban and Reg,onal Planning, BUET

This survey is bell1gc"mod mIt as a part of the abovementionedresoarch of Masterof Urbanand
Regionalpt.nning (MURP),BangladeshUnivers;lyot EJlgineeriJlgandT""hnotogy, Ohako-1QDQ.The
datawould be usedonlyfor reseafc~purposeandwould be keptassocrel.

Name 01the interviewer:

Date 01interview:

1. Location 01interview:

a. Mouza:
b. Union,

2, Name oft~e interViewees'

Name

Serial No.'

Profession

3. Please rank the following aclMtles in respect to the selecled criteria,

Name 01the activ;ty Assess your pOSition (as a

generallnhabilant of the Mouja)

in respect of these activilies'.

Signature olthe Surveyor
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Table: Overall Accessibility Level (OAL) from Questionnaire Survey
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••, • " E • • •'G 0 • " > 0 > •• " • •z • 0 , • • " • "• 0 "Mouza no Name W , W , W , W , W , W , " " <0, Ujjalpur , , , , , , , , , , , , M 51 ,19 ,
, Sholmari , , , , , , , , , , , , " 4286 ,
, Rudranagar , , , , , , , , , , , , " 9,52 ,
, Terogharia , , , , , , , , , , , , '" 33.33 ,
; Monoharpur , , , , , , , , ; , , , '" 41.67 ,
• Kulubpur , , , , , , , , , , , , '" 33,33 ,
, Subidpur , , , , , , , , ; , • , "' 51.19 ,
, Fulbarla , , , , , , , , , , • , '" 33.33 ,
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