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ABSTRACT

rh~ n~ed for bus ~ervice5 eVillualion standard is univers'l1. Pa';~enger Rll'; Service

evaluation standards are composed of criteria that me"",ure (he '1lL>!lily and quantit} of

senices offered by the public transit s}slems, either in,JivH.lually or group together.

Selected criteria cover activities related to bus seni~es and operation, nmging fro

location ofhus stops to the hours of service. Based Oil results from the sYl](he~J, ~uney,

some lnm~i(s agencies and operator~ are formally using standards in the evaluation of

bus service s}~(ems_This synthesis complies current activity and assesses the state of the

art of evaluating individual bu~ services. Having standards for passenger bu, services

provides an objedl ve bU8i~for the requisite decisions for sustained operation.

Level of service-quality provided by some impro"ed blls heni~~~, namel)' I'r~lllilJm Bu>

Service (PBS). BRTC City Service (BeS), Kamupbully CN(j City Bus Sel'vice, Green

Express CNG City Sen'ice, Bikolpo eNG City Service. Dhaka I'aribahan, Mdrohnk und

Double-Decker VOLva operating along two different route of Dhaka was eompmatively

measured in this study through lise of a le"el-of-service or IDS modd and pair-wise

ranking through Analytic Hierarchy Proce;s (AI-II') and the res"lls ha, been reproduced in

this paper. Five perfomlanee measures (PMs) (namely, tnl\'el lilllL waiting timc,

accessibility i.e, load factor, f<'gularity of service and comfort) were ~el~clcd I;)r lhe [.OS

moue! and six service categones, A through r, with houndary values, wer~ ddined lor

~41chPM. j he defined MOE index for each PM of the sdeet~d ;~" i~cs I{)rholh scrvi~es

route wur~ m~a~ur~u and judged against the d~fmed L05 ~at~gones I,"' the pC'ltinent PM
to find its operating LOS 8Cllreand LOS category, Pflir-wis~ r~nl,ll1g result!, oftileYM-s

j{lUnU Irom lh~ 'lUilude ~urvey results were appJi~d through AHP ][1 ordcr to obtain

priority used and standmd of (he ,elected passenger bus s~rvi~~"

Thesis I ide:

Thesis Supervisor:

E\'llluatJ()n ilf Standard of Passeng~r Ru.' Sen icC';,:

Some Roule~ of Dhaka City

Dr. K. M Manimzzmmm,

As,;oeiat~ Professor
D~partlnenl ofUrhan and Region"l Plilnmng
Bangj~d~~h UmveL,itl' of Engineering and '1 'ccililoingy
Dhaka, I3nngladesh.
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1.1 BACKGROUND AND PRESENT STATE Oli ruEI'ROBL ... ' .-

Bangladesh wi(nc~<;cd rapid growth of transport ,,1l1~CiI\dcpcndenc~, The overall

annual gro\\1h rale was nearly 8.2 percent for freight tran~p\lrl aLld 8.4 percent Il,r

pa~s~nger transport (So\lf~e: Ruhman, 2003). Even thell the lran~port inlen,;ty of the

Bangladesh economy and th~ level oj motorization in Dhaka City is still c()n~iderably

!O"'tf wmparcd to many developing countries. An adequate and el-licienl transpoJt

system is pre-reqllisile for both initiating and sustaining e~()nnrnic development. The

lnmspon system of Bangladesh illClude> roads, railway~, inland wJlcr\vays, two

scupons, m<lJltimc shipping nnd civil aviatIOn catering I'm both domestic and

international tranie. Dhaka. the administrative. commercial and c\lllural capital of

Bangladesh has no" heen turned into the 26'0 megaclLy ancl y'b mosl populous city of

the world I, The quantum of mad available for usc by pa%en[\er tran~porl slands at

2230 km where 650 thousand \'ehicles, both motorized and non-motorized ply

everyday, Dlwka Cily has 436 km of 4 lane roads. 1408 km of 2 IUllcmads and 386

km "I' lanes or by laue, and 220 km ol'lllolpath (Rahman, 20(J]), DUling the last 34

:mm, Dhaka City 1m, developed fi'om a neglected provincial capilill t" a presligious

national capitaL The population of the ~ily by this time has inCI'CilSCUIi-om 1,2 million

(0 12 million but (he investment re<.juiredfor the cuhan transporl ,y,[em has not bem

made'. An efficient and >;tandard urban transportation ,ystcm is e'~~lltial 10 caler the

tr~y~1 nteJ of the city's cOJI1J11nters.But the present urban traw,portali()[\ system i~

ovcrwhelmed with ~evcrc probkl11~ like cDnge~tion, accid~nL Ul1hygl~ni~, high us~r

cost etc So it is a prime demand thaI the eity's lran'portatioll ,yswnlS cspecially the

pa:,senger lransponati(>ll ancl phy;ical facilities for Its Dpel'ali"n hal'e 10 be improved,

BlL~CSwill r~rnaill the IllJin form of mas~ transil ill Dhaka tor II11myy~ilrs Lucome,

Bu~ services in Dhaka City lI~cd to be provided only hy the pnv"te 'iCClllrbdor~ 1961.

However they coulcl not mee! Lhegrov.-ing d~mand 101 passcng~1 sn\'itc.,. flllc~ponse

to popular demand, the Go,emment took lhe iniliilti\'c ttlI' silti:;l)ing the growing

demand or urban tran'portation m Dhaka Cily and Fn,l l'a~istan Transp0l1

Corporalllln (EPTC) was formed Jl1 1961, whIch later b~c",nl' Banglil\lc"h Road

Tr~n&pOltCorporation (DRTC). P~sscng~r Bus Ser\,i~cs al'c opcmlcd in Dhaka City by

b()Lhprivate lind public ,eclOJ'S. The private sccwr I~ c1olllilhlti"f alLJ providing a

I ~ew'pal'er ""l'liulltd --Mowi,ed Vehicles ill llh.,. City" IrotH Ih, DOilyIllgllah. Imol'''"! I-'<Ilti""
, Ncw'p"pcr ,.pli"nc~1 ., II'e <;.",(1 01',,",!l''<IVohicle<in Dbak, Cil}''' lrolll d" Dail,. I'rolh"'" ,\In, Ap,,1200.1



,
rnunop"ly service (95% of lOlal bus services) compared 10 (]w publ ic "eelor operation.

Puhlic Services are operated only by the Banglade,h Road Transport Corporation

(BR-1C) ill Dhaka Cily involving a toml 01'255 Double Decker bl"'~Sand 267 singk

uecker buses carrying Iso,aoo passenger:; 0/1 average per day. (DUll', 2003),

Whcrcfls the number of total bllses in [he private s~dor operation hilS b"en estimated

as of2003 in Dhaka at about 2,814 (BRTA, 2(04). In Dh<lha. around 55% or the tOlal

metlOpoiil,1ll area is unsel"\'ed by buses (Ha~,m, 2(J(J4). The pr~sml bllS services

pl'Ovide inefJicient, unprodlLcli\"~,and unsafe levd or services. Long wlllling. deJay on

plying, ov~rloading, discomfort, and long walking di<,tancc from the w~idcncc/work

place to bus -"tops are some of the major problems that confront th" u.,ers in their dail}

lifc. Re,ponding to the l3angladesh Government's declared deregulatt:d farc policy for

improved passenger bu, ,crvice" some private openit<w; ha\'e introduced improved

environment fricndly pus~enger bus servIces of which ,ome havc air conditioning

facllitics and no standing passenger policy on some rOLLt~sof Dhaka City. llowever,

another private operator wking a fcw buses from the Govemlll~nt o"'ned organintion

i,e, lJRTC on leas~ basis hHs introduced anolher improved sen'lee along with th~ same

route of Motijh~el-Uttara and Molijheel-Mirpllr. In ordCI to li"d lll~ standard as well

a, the quality of~erv;ee actuall} provided by th~5e passeng~r hu~ services, AHP and a

le\,e]-or-<,crv;ce or "LOS" lllod~1 hilS becn follow~d, adapt~d ilml modiJied lTom

Quium ,md Tanaboriboon (1994). Th~y used a LOS model, which I, mainly operation

oriellted and could be u,ed by the bus {)pcrators/manag~rs to tnanipulat~ thc ,ervice

levels throug.h changc of operation parameters, ir tk,ircd,

1.2 CURRENT PASSENGER TRANSPORT MODES IN IHlAKA CITY

From the beginning 01' lhc histot)' of Dhaka City till tmlay 11., transporl ha~ bcen

compo,ed of dillerent modcs, cspecially road tran,port mOtks. l"hcse model can be

broadly classified into 1\\10categories, the rvlotoriL~d lran,pon (Vl~ hus. minibu,;,

truck, car, aUlo-richhaws, aulo-tempo and motorcycle de) and Ihe "'llil-MotoTi/.ed

transporl in shOji NMT (viz, ri~bhaw, ri~k>haw van, bicycle. and push curt etc,) in

Dh"ka City is suJilow comparcd with olher Asian ~illes (Ahsall, 20(3). At pr~5ellt the

lolaT number of []lolOrized vehicles is eSlimated morc thall 0,28 million (including
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registered and non-regj~lercd) (ilRTA, 2003), This study j~mainly concerned

motorized transport e,peciaily on passenger hus sCf\ice~,

There have been ,ignificant recent de~clnpmcnt, in the pa'i;,cngcr bus service, and

sy,tems in Dhaka City inclllJing increa~e5 m hus number,. more high quality buse~

and a shift to cleaner buse, and more organized Or"ratiolls.

There have been several noteworthy changes in the public trJnspor! neet composItion

since cady 2003, ,';'11types of passenger buse>. minibuses and I~rge hw;c's have

increiJ.',cd substantially and two-stroke auto rickshaws hil"e kell Icmoved to avoid

environmental degradation.

Probably the most significanl change in the bus neel comp"_,,tion in the la,[ 24-

months is the rapid increase in lhe number oflargc buses. Thi, [rend began \\'llh Sino-

D1pon Bus Service in early Z003, Sino-Dipon Bus Service is now opcratill~ Oil ,1X

routes by diftct'cm sef\'ice namely Transilva ED Serviccs. Karnaphully eNG Cily

Scrviee with 135 buscs. Green Exprcss began opcrations in April 2004 with 35 buses:

currently they have 50 buscs in operation on two routes and will ,hoi'll)' bring in an

additional 50 bu,e,. REVCO, a company formcd apparenlly by a nOIl-govl'rnmen1

organization \,ith North Amenean funding arc in opclalio[] wilb 20 large air-

conihlioned bu"e" Dhaka Pari bahan, a mJ-joT minibus operator in Dhaka has recently

imponed 10 large improv~d dedicated eNG buses Ii-om China, which will likel} hc

used to replace exisling minibuses, Green Way City Scrvice Limiled and Uikalpa

CNG City Service, Iwo other reputed minibus companies began operatiolls in the end

of 2004 \\,ilh 35 and 10 bu,es respecti vely and \\,ill <;hortlybring ndd iliom,l 2S numbers

and 10 llumbers respectively.

CONCEI' r Of lMI'ROVED Li\RUE BUS AND MINmlJSl:S srI{ VICES

Impnwcd large huses are defined according to regulations as b",;cs with morc thnn 32

seats. but in this research [hc)' are defincd as buses 10 meters or Ilwr~ in len~lh. The

large buscs, which arc so c~lIed improved huses han~ shown C(lll'iidembk dynamism

in Dhakn in reccnt yenrs. despite generally poor 0pcl'atill;! conditioll~ eauscd by
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Illcrcasing congestion, A, or-Allgust 2004, ther~ w~rL'2.974 bus and milllblJ~ permi!<;

;s<;ucd for operation on 59 routes in Dhaka. though officials reported lhil\ "nly 26

wuws ",cre actually operationaL Howcv'cr these figur~s do not include

• The combined lIeel of Nirapad, Roadster and Metro bus scr\,i~es

• Revco"s lleel of20 buses

• BRIC's neel uf 3(16buses

• 50 btlse~ of the Green Express fleet and re~enl addition to some uth~r JkeL'i.

• An estimated 1,600 minibu,;cs operating in the city withoul pmni(~

• An estimaled GOO,uburban buses operating in the ~ily_

The BRIC, which operate under immunity from regulation by licensing ,1Iltiwritics;

own a total of 522 buses operating on 15 routes in Dhaka City_ Of these 255 are

double- decka buses (older Ashok Lcylam.l anti Volvo) and th~ remainder are

standard I0-12 meter single-decker bllse,. Ill{Ie do~' not operate these bl"e, hut sub

contracts them out the operations to private opcrator:;. The nLlll1h~ror pemlil, i"ucd

docs not necessarily T~ncct thc number of huscs actllilily operating. 1.lowe\'er, based

on the finding~ front the secondary 'Ollfecs, the large hu, fleet in op~mti,,[] in the

urhan routes ofDhab. City is estimuteu to consist arollnd SOObuscs.

Minibuse, arc defined as bllS~Swlth 15 to 32 s~ats capa~ilY. ~XdLldlllg the driver,

Most minibuses arc around 8 meter in length with loc"lly IllanulllCtllled bouies on

IsuzlI. lIino or Tata chassis ,md engines.

1.3 OH.IECTI\'ES

The main obiecti~e oflhe swdy ;, to make Wl ;n\'cstigalion on cxisting pa"cngcr bus

service system and w measurc the quality ofservlce as \\iell as :>lilrldmdprovided by

thc ,ekcted transit mod~. To aehie,e the ITIJin goal, specili~ uh.lcctives have been

accepled. which show~ as L1ndcr.

I. 1o weigh up the exislJng passenger bus sel'vic~~ ill (ile ~elccl~d route~.

2. '10 appwi,e the level oj"service of SOIl1~,elected pa,;<;lIgcr bu., scn'IC~'
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j he present study hm; h~en limited to examining the pcrfornlilllcc _,tandard of the

pa,s~nger bus services, the actual demand of bus user, <llld ori Llion of the pilssengers

and operators. Study on the total p~rfonl1ancc standard of piJ~,cngcr buses was not

possible us thl> requires huge informalion on commuting opecd. 'pace required by

huses to run in nonn<ll ,tandard speed, d~slgning of buses Tn such a way thm a

minimum number of peopl~ can hoard und di~embal'k in the ShUr(C'l possible time.

elledive parking systems and constructing road 10 accommodate more v~hiclcs This

l'cscmch wa.> ijho been limited to ~elcclcd bus sen'icc' <)" 'pcdlic 1'0111e.r'pcciaily,

five passcngel bus ~"rVll;CSincluding improved air"condlliuncd. C;-"'(j operated und

conventional minibuses were taken into consideration,

In this study. seni~e performance ami Iheir standard of ~ingle-deeker air-~ondilioned

and eNG operated, dO\lble-de~ker and minibuse, w~le compilred I"r some seleded

sen/ice mtribCl!e<;namely pcr1'omlanee measure, (PM), In examining th~ H,le!'demJlJ(L

all aspects cOClldnol he studied, Th~ uscr,. demand was ~X,lInltled hy mcans of

"l1I'veyingthe loud on buses in peak and off-peilk periods and queHing of passcnger' ut

the hus stops,

With the limited available dma, the research \\13, done by evaluating the selected

performance measure, as ot~ndartl and due to time and re,mlrGeS ~oJlS[nlil\ls, this

,tudy was limited l<l >erviee anJ operational pcrtolmance or sdedetl pas~enger. bu&

scn-iceo instead of economical aspect and cost perlimnunce,

1.4 ORGAI'iIZATION OF THE STUDY

This study has been organized in " systematic way in ~jght ~h"rlers, Chapter onC

intl'Odu~es the background of the qudl', Cl)n'ent passellg~r trampmt 1l1Olks in Dhaka

City. of,J~dives oflhe study. scope and limitations oi.th~ study. III lh~ sc~(\nJ chapter.

a comprehensive literature re\'i~w has be~n presenlcd WhCle' ~(\me meil~ure~ and

model and rc1evant studies on standard ~val\lation huvc been i,'eu,eci. (haplcr three

contnins detaikJ methodology of thi" research where some' model., and measure of

slandal"(t evaluation have been described in detail. The required Jata and 1"".,lbIc

source' of bus tnm~j1urt service~ '11the pa~t anJ preselll have been l"leJ ill clWpler tilLlI'



and the pattern ofpa.>senger hus services nre a18<JlilLLstraledin this dwpler. In lhe next

t'wo clmpters, the investigation and identilication of pas5cnger hll~ ~cr\';ccs relatcd (0

standard and other sy~lem deficicncies 'JfC annlyzcd according 10 lhe collcctcd data
c

and information fl'Olllthe field survey. In the chapter SCl'en, application of oome model

IhrOllgh acquircd data and inli,l[mation is thc main tiKU<',

Standard of pas~~nger hus scrvicc> were mcasurcd and judged against thc defined

LOS catcgoric5 for the pertinent PM with the boundary valucs. The LOS ,corC5 were

then combined together through applying wcight> of the corrc5ponding PM~ derived

from AHP and fOllnd from thc attitude ~urvcy rcsults, In this dmpler, a proposal has

been given to implement improved pas>enger hus scrvices 011 lhe ~tudy route

including <Ipackage of poliC)' options.
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2.1 MEASURES ANDMOOEl.S OF TRA~SIT PFRFORMANO:

Many researchers ilnd investigators addr~;sed various theoretical and nwlh"uoiogical

is,;ues and developed allemativc methodologies fur perfot'mance evaluation. lbey

\\'ere primarily concentrated on developing conc~pts and Dlm.lcb in order to identify

the actual measures or imlk"lors of pcrformall~~ ~valuali(Jn, lhc concept of

performance evalumion ,md the development of pcrlnnnancc indicators were I,r~t

conceived by Tomazinis (1975). He propo,ed transit productivity to be measurcl.i from

lilLlrpoints ofvicw namely operator. user, society unJ gOl'ernment.

Fielding unci Glallihicr (1976) are ~redilcd with dc\'cloping a conceptual model for

selecting perfomlilll~e concepts and inJi~ators and developing a mcthodology ror

performance evaluation.

The \lSI' "I' le....el of service (LOS) concept in p\lblic tran,pOl'1a1lllll lS relatively of

recent origin. Though UGtT()W (1974) is recogniy.ed I'll first Qpplying the l.OS concept

to ,""31"" the quality of publJc transit syskm3 He considered ,ome variables to

me~sure Ih~ quality of ~ervice, which were ~pecd. dcl~y ilnd comfol1 factors

assoeiat~d '""ith the ....ehi~lcs including density. accelcration.jcrk. tcmp~ralure, airflow

and noise, He ul~o adopted the co[]ventjon~l ~i~ level, of 5~rviel' categories (A

through F) and (hen defined the boundary vailleo Jin' <:ach level (l I"thL'.\elceted' fa(;[vr,

\Vcighling' or ~elected factors ant! variable in terms of poinh were detcrmined on the

ba,i, of an opinion ~urvey, Lcvel 01"~ur\'ice boundary "aluc, in I"rlll' of variables

were then related to points a"igned for that particular \'ariahk, I0 dclermin~ lhe

overall meaSure 1'01'a selected hus service, (he levcl of S~r\'l~e categories were

determined mmlO~t each vuri~ble and then lheu cOl'rc,ponding 'l'Sign~d points were

sllIlllllCd up to obtain the aggregate "eore.

The LOS concept as an evalualion tool for ""cssing lhe quality of sel\'i~~ has been

used suc~e%I'ully in the ~ontcxt of highways sin~~ thc tirol mlrOulietioll or lh~

high\\'a}' capacity manunl about 40 yenl's ago, Quiul1111993) IllCll1iun~dthe Ilam~~ "I'

scvc,",,1 Ic,earchcrs whose works extended the apphcalion ot' LOS ~()nCCplt(l lransit

performancc cvaluation.



Alter (1976) JOnJ\l1lated a different model Jollowmg Bot/ow (1974) and using those

variables related to service generation and operatian and excluding ,ari"bles related to

facility or equipment slllndard. For the Justification of his sele<:tinn, h<:thcmi"ed that

quality measures could be considered in two broad categorl<:s, which arc hygiene

factors and LOS indicators. He linalilCd six LOS iml1<:alOrs,i.c'. Ul'ees,ibility, travel

time, rcliabililY, directness of service, frequency ofservl<:~ and pas!'cllger density. lIe

also propo,ed a fivc-point grading scale and wcightcd sum method l'or Ihe indicators

to det~fTIlin~a houndary score.

l.aler on, Khisty (1'189) devdoped a LOS model u~ing ,imliar \'miables as u;ed by

Alter (1976), adding two v~riables, vi7-individual co'( and public infonnalion and

addresscd ncw clarification I'OTthe seJceted v,lrlable~. He followed two new

upproaches, first, for mea;uring certain indicators, ,i/ .. frequency and pas;~nger

comfort H~ depcndcd on pass~ng~r'~ opinion through II survey ratller than using a

Pilram~l~r representing the \'ariublc<,. Secondly. h~ mmk tile score .Iggregation

methodology more scientific b}' aliopting the nonpmmnctric stali,li<:id (001 of

constant -sllm-pajr~d comparison method.

QuiUl1l and Tunahorihootl (1994) de\'eloped a jleW l.OS model consilit'ring 3U the

preceding "orh and forwarded four indicators or performance mC"~lLre, to evaluate

lhe <jll3lity of service for transil performance evuluution. The i,)ur selected

perlOllllanee me3sures namely travel tim~, waiting lime. load I"ctor 3nd regularity of

ser~ ice" arc usually comm<Jnconcern of the hus pa,senger.', r<:lkcling d~mand aspects

01" hus services. They executed thi, modcl in evuluallllg the (]u,llily "f ,ervice of)4

sekclcd hus routes "I' Bangkok Mu~s Transit Aulhorily (IlMTA) 111Bangkok.

Thaihnd The developcd I.OS modd \-Va,con;id~retllO be op~la(ioll'; oriented so thal

the bl" managers could m"ni pu late Ihe level of ser\'lce through ope' "li"n"l changes, if

J~~ircd. The developcu LOS evaluation methouolngy prl)\'ided a !Onl for evuluuting

bu~ ,er\'iees and had ,>eope of applications lilr other prospective pllrpo<,e, such as

planning lor the improve;';;~nl ofbu,-,crviee qmliily
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An m-deplh investigation was made to evaluate the perlormunce of PrelTIllLnlBus

Service by Das (1998), where he followed QUillin and Tanal1()ril1oon"s LOS model

using fl'-e pc,formancc meaSUreS, Those measures were selecled pI LIlWl'i 1ydlle to lheir

policy sensi\lvily and operator comrollability. The ulbplcu modd indU(kd one more

variable, the in-vehicle comfort. or simply comfort, whereas the QlIllllll and

Tanahoriboon model u~ed rom Performance Measures (1';"1,).

For the level of scrncc evalwl;(Jn for the pas~engcr bllSCS in th~ p,,::s<:nt study.

"weighted sum method", whleh involves taking cumulative wcighkd polms of the

individual indicators, \\.ill be u~cd,

2.2 SOME RELF.VAJ'I."T STUDlF:S 0:"1 PERFORMA"ICE EVALUATION 01.••.

PASSENGER BliS SERVICES

Relevant ollld,es and literatl"~ have been reviewcd to g~l mOre ideas, explanations,

theori~s and modcls to ~chie,e its objectives and techl1lques available lor evaluating

the over,,11 ,<,erviccand op~rational p~rfllrmanee of sckctcd bus s~rV1CC,'_Iksid~~, a

review of few exemplary stll<l,C~in perform,mcc evaluation has also b~Cllprc_,entcd. It

will al,o d~~cribe recent practice and trend of impw\'emclll of U\'crall performance or

passenger 1m, service, I-Ien~~an cxtensive literatul'e ,urvcy of tb~ documents on the

rele"mt researches, reports, books, articles, pw~ecdings etc. h'l' hl'~n perform~d_

Ban~ladcsh Tran,port Survey (1977), in purticlIlm' d~,~ribc, thc op~rati()nal. fin,ll1~ial

ami matlag~m~nt a~pcets or most mod~~ espeeiillly bu, transporl at eily, distnet,

regional and national Jc\'eh

Fielding and Andcrson (19831, used a conceptual model to select n fe", rcrforman~~

concepts for lran,it pc1fi)rmanec evaluation. Da\a were {)l1lainec1Ii",n a national

_,amp!Cof 311 urban bu' transit s)'qerns iu Ihe first yc,lr and dnt~ \\LL'Creported und~r

S~etion 15 ()fth~ Urhan Mass TraosportullOn Act or 1965. liS al1lcnded, Th" <;tqJSin

the performancc cvaluation pl'OCedllre involved ddining a ~onccpt\lill l1lodel 01"
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performance and designing a balanced sd of perj(>rmancc l[]dicalOl'~lh,,[ represent all

performance concept,. Fad()r anal}~is wa.~then used to select the indicalors thul be'l

represent all dimensions ofperfoilll,mce.

This small rcpreserltative set of perJomlancc indicators \\'a~ \I~~d [0 illJaly/.e

pcrfOlmancc and to establish p~~r-grollp ranking. The derived im[jc;Jlor~ "long with.

their definitions arc sown in the following table.

N, Factor PcrformaJlcc Indicator Chosen to Represent the Factor

I Olltput Cost Revenue vehicle hours pcr op~nllillg expenses (RVI-J/OEXP)

2 Sen'ice Utilization rotal passenger per r~'enll<: ,chide mile (TPASiRYM)

3 Vehicle EfJi<;ienC) Total vehicle~ mib p<:rpeak vchicl~ (TVM/rVEI-!)

4 Fuel Efficiency Total vehicle miles per gallon 01 ['u<;1c(Jnsumcd (rV:vIII'UEL)

5 I Puhlic Assistancc r<ls~engcr rcvenue per Oper<lt;nga~"i~lanee (REV/OSUD)

6 Social Effecti\'ene,s Revcnuc vehicle hour~ pcr urban populmion (RVI'liPOP)

7 Mailll~n<lnCeHficiency Total v~hicle milc., pcr mainlen~n~~ <:1IlplnyeenVM/MNT)

8 Re\,enue Generation" Pu~sengcr revenue pel op~ruti[lg e~penses (REV IOEXP)

Expcn~c~

9 Safdy Revenuc vehicle hour, per aceidenl (RVI-I/ACC)

S(Jurce: I-ielding and And~r'>lln (1984)

]-irdus (1984) in his ~(udy on the probl~m~ ofhus t1'ansporl in DI",ka City in\'e~tigill~d

some important but ~ommon transportallon services rclal~d prohlems with respect to

hllS modc like long tra"e1 lime, delay and overloading ilnd thus low level of s~rVl<;e.

Wright and Thirie/ (1987). developetl a method 01 transit pCrf()rlll"n<:~C\'aluation

applieabl~ to reasonably well-managed bus companics in de,'doping COllnt,-ie,. The

slated per!onn,mec indicators and thcir sugge~led ranges 01' r~l'(lllllJlendcd values are

shown in thc foJlo\\'ing lahle. The World bank mcthod i~ a crudc, hut ,imple tran.,il-

perlormanee evaluati<ln proc~tlure wilieh can provid~ " 'luick. C()lllrrchl"rJ!,i\'~ idea

a['<>tI1Ihe perlormanee ,Wlus of the bus sel'v;ce being e\'JIt"'!<:tL Howcver. Ihe set

slandanJ of bus seJ'\'ice~ wa, meant to b~ JUainahle by de\ ~lop"lg eountl'ieo.

,
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Table: 2.1 Performance Indicators for Bus Companies in f)c~c1()pingCountries

No Performance indicator Ihllge

I Passenger carried per day Minibus 600,800

Single Decker Bus 1000-1200

Double-Decker bus 1500-1800

2 Kilometers pcr bus per duy 210-260

] Kilometers pcr bus per hour 0.3 0.4

4 Staff empJo)ed per hll~ Admini~[ralivc 0.5.1.5

Maintenance H

Total

5 Accidents per 1000000 bus kilometers 1.5-3,0

6 Fleet availability and fleet utilization 80%-90%

7 Fuel consumptIOn: Minibu,; 20-25

Li(re~ per hus pcr 100 km Single Decker Bus 25.40

DOllblc-Llcck~r bu~ 40-50

" Op~rating ratio (revenue divlded by total opentling CO.lt) 1.05.1 - 1.0S:1

Source: Wright and 'j hiricz (1987)

'Janaboriboon CL a1. (1992), demonstrated that the perrtmmLl1G~indicalor altalysis

technique could be sllcce,s1111lyused as a diagno,tic tool to identify operational

elliel<:neyand inefl'ectiveness at the roLlte level of tran~it operal;"n. In lhis research,

the derived technique was applied on 14 bu~ routes of Bun~k"k Muss Transit

A\lthority to re\'eal the inter-route difi'erem:es in openlliomLi cniCiency and

el'J'ecliH:ncss. Kesult8 01 the analy~" revealed thal eonsid~r"hll' ,arimiolls e:<l"ted

acro~, the routes against mallY oj the selected inJiealOl's, fhc8c ",eluded \',"'ations in

terms 01"lahor and ~apacity utilization, maintenance expelldilun: etc. m,my o!' which

~ould be improved lhrollgh sllitublc managerial mcasurc.'. Bascd on Ih~<;ctinding8,

speciJ'ic rl'commenJaliom wcre made for improvcmcnt ill till' dd'ici~lll arcas tlwl ,,'ere

considered to he wnhin the operator doma,n, Thes~ illclic"tor~ abo pl'Ovided a hasis

for comparison over time with otlier operalor~ \','itl1 ';landards, r\ milking scule was

also dcveloped lo determine the overall altmetivene" of the Wille,.
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rile Grcawr Dhaka mctJ'opoJitatlAreu Jnlegral~d Transjl"n Study (OIl'S) wnducted

with Ul\'DP a~,;slHn~ehelwecn ]992 to 1994 was conceived <1'"- mullHlinwnsional

aml imewukd ~lUdy of bus transport services in Grealer Dbala The study

recommemkJ realistic and affordable short-term a~liom, to Hl\ProVCthe passenger bus

transport services in Greater Dhaka. The study also developed iI loc~l capability 10

anaIY7(~and recommends long-term policic<; and programs l'c,pondlllg III Iran~p\lrl

servlCC~as required as urhan areas grO\\iJml malure.

D;lS (1998) studied the different aspeel~ of evaluation models and theorJe~ and

dnelopcd ,orne measures of effecliv~ne~s of ,orne performance mCil~ure, (0 identify

lh~ ,~rvi~c 1e1'e1and economic as,e~,,"eIlt approach of Prcmium Ru~ S~rvLee.\ and

BRTC City Services. He al~o rlemonstrated the combimuivn 01 performance indicators

tcnncd as performance me~,ure (PM,) analysis to lden\ll)' tlic service level cffki~nc}'

and e/Ji;ctiveness as well as to e\~luate thc hus transport s~rvi~e~.

Ul\'I':~Ci\P (2002) noterllhnt puhlic tmnsport ,}stems in much of thc FSCAI' reason

were predominantly used by lower income grvup~. With kw Chp~cl"ti(lll~, services are

overero\\ided and irregular. A major problem for passcnger, i, lhe large gap betwe~n

ground level ami the dOOl'Wa}Sof public transporl ,ChiCleS. The probkm~ [hnt

commonly ar~ ~e~1l ill puhlie transpln1 Sy,tClllS in Ihe e~cape region incllld~ user

intens;\'e planning. inudcquatc ;nv~slment, pOOl' ll1~nag~m~llt. LllJdcljuale l'eV~llllC

(Due partly !o reVCnUCleakilg:~J. poor mainten~nc~ and dcterior,lI ion ()I",nviecs, ,\t th~

sam~ lime, Llsers dcmands ~onlinu~ to grow ,imply bccaus~ mosl low-income us"l'~

have no alternative. The study rev~<Iled that there i, all enormous poten!i<ll growth

mnrket for publk tnm~portation in A~ia and PaciJk. Hll';~.\accounl 1,)1'90 pel'cent of

public transportmovcment in the world. In lh~ FseAp I'~gion. dillly hus pass~llg~'"

constitute a ,igniJicanl portion of the total populalion u,;ing pllblLC trnnsporL

Mor~o\'~r" b'l~es have ~ 10" in\'estm~n! and farc cos! ~D\,al\laQeo\'~r other modcs 01

public transportation, A r~~cn! ESCAr ~ur\'ey 01"Ih~ intcgmti(11101 nun-motorL/ed

lran~port in the urban t'anspon system "f Dhaka rc,~akd thal lh~ cost m

pass~ng~r;,km of bu~ is a quan~r 01 that of auto rickshaw and lInd~r haJI Ihat of



u

rid,shaw, The study suggeskd gradual replacement of improved bus~s over their

estimated average service life of 12-15 years.

Ahs<tn, 2001, ~el oul [0 us~e'iS the existing transpoliJtion system in Dh<lka City and

developed poli~y appwachc, that could mitigate enviTOllInenlal pollulion, milllmize

lrani~ ~0ngeSlion and ensure mobility for di fferen\ inc()llle group." "j hc:o lnlll,;poriation

~ysLel1lneeds to enSLl[~mobility affordable to all inCl>m~groups. con"~lIicnl o.nclof

course environmental fi:lendly to be a sustainable transportation ~yslem. Tlie

rese<lr~h~r had id~ntirkdthat due to traffic congesliou, (he l"lal economic loss of

Dhaka is about USS 570 million per year. He noted that the loss is lOll high "-" about

half of the city dwellers live under the poveny line. He conclur.kJ Ihat environmental

friendly modern amI sophisticated high capacity improved btl, services need to be

introduced to meet the public transport demand and to emllrc mobility fol' all income

groups.
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3.1 INTRODUCTION

Methodology is tile guidelines and logical framework for the rcscarcJwr for

conducting tile Te"carch. To fulfill the objectives effectively and to carry out the entire

study, ,oml:' ]Jrocedur~~ anu mllialive~ have been undertaken

3.2 CONCEPT OF THE LOS MODEL

The !eye! of service is an ovenlll meU'Sllreof 'lImos! all service clements Ihm affect the

hu~ lL~er,E,,,iualion 01' (he ~er\'lCClevels of the Metro Bus Service (Premium A/C),

BRTC e,l) Service, Kamaphully City Service, Dhaka Parihah,lll, Mega Cil) C};(j

Servic~. Green Expre~~ eNG Service and Double Decker VOLVO S~f"\'ic~W<lS

calTied out with the folluwmg: concepts and procedure,.

:"-1casurcof effectiveness (MOE) i~defined as a parameter lh,ll besl d"scrib",s the

quality of certain operating charaderislies. LOS performance m~a~Hr~ (PM) " a

combination of selected indicator, or MOEs, A group of I'Ms is car~Ji.L1ly,~kcted for

this re~earch work in order 10 r1I1fill the objective 0 I'eval uali(JrI0 f sen'iee In'cls of the

impfOv~d pas,enger bu~ ~~n'ices. Levels or categori~g llr ~erviee, bf these selected

1',\'ls arc then defined, !laving defined the ,;ervicc levels, bllllndw) "uh,c,; Qf lhc

MOEs for each lnel of service are establj~hed hy con~idel'illg .Ivailable ~tandard~,

pas,engel's' attitude. etc, The mcasured MOE inde.~ \alue Ii,r each 1''\1 is judged

ag~insl the corresponding defined servicc categories in onkr In liml the actual

operaling service level, or LOS category and LOS ,core provllktl, The LOS score~

thus obtained ~g~jn,t individual PMs are lhcn eOlllbin~cl l()g~th~r Lhrough an

aggregmion method to oblflin ovcrall LOS score (find LUS cal~gol) I," thc sel~eted

bus seryi~c. Rationality of ~e1eding thc PMs and th,; 1OS evalualion procedure arc

elaboralcd belov.',

LOS involves two typl'S of parillTI~lCrS,'111Cfil~t lyp~ LSthe op~rali{)nal pcrfonnall~e

thm indude, lravel time, waitlng time, level (Jroccupancy and rl"gularity 01 .,~rvicc or

reliability. The sc~ond type is the InmsportntioJl hygiene li,Cl"rs involving riding

I
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~()ml()n, ~leanline,s, ~rew behaviour, nOIse. protcelioll a1,';I;I1,,1enviro~menlal

clements, etc, Riding comfort is con<:emcu with (he make ant! design of the vchicle

and is very difficult to define and measure. Indeed, it i~pertinent (0 ycry sophisticated

cars and not to public vehicles in the Third World c()unln~s_ 1'f()kdion against

environmental elements i, nol aJequatc for any bus service. which is almost in Ihe

same poor smtus and need nol be evaluated in any comparative stud",

Ilowe\'er, ill-vehicle ~om!<Jn is a factor of prime intcrest to lllo~l oC u~ers of Improved

bus services. Although in-vehicle comiorl is generally affected by so nwny l"<ldor~.I-or

the sake of convenience und simpli~i\y, it i<; defined in this rcs~arch (0 be conlribuleu

by fiv~ major elements, namely c!eanline,s, crowdcdncs" (cmperal\ll'e, noise and crew

behi.\Viour, ]( is apparent that if these live cornponent~ arc kept ill favourable

condition~. in-\'ehide comfort is ensured, Thus. ~ group of five 1't\1." namely travel

time. 'Naiting time, load r~clor, regularity of service ~nd ~oml()n nrc selected for the

LOS model. Six levels or c~(egorie, of service. A through F, ar~ ~oll"idcrcd for the

live selected Pl\ls. These level~ arc thell me8sured on an equal inll'r ..al 6-point scale,

with the highest point of 5 for level A and 0 point 1'01level F, 'J he a"igllcd points for

the other levels 8rc 4 for 13,3 lor C, 2 for D, and 1 for E, BoundiJry valLLc~for these six

~ervi~e level~ (MObs) arc established ~onsidcring available ,timdilrd,,>.passengers'

mtiwue anJ ra(ionality.

The I'M eomfOit. a s)-llthellC variable according (0 the definition. is Jsses~ed through

e\'aluation of its fh'e elemcnt~. namely eleunhne~'. eL'Owdincss.lel11rermur~. noi,e nnd

ere", behm iour lhrough the pa:.sengers' anitude SUI'ey,

The rl'quired pnmmeler valuc, are measured from til'ld sllP.eys amI d,,(a obtained

Ii-om Premium fius ServlCcs, UrceH Expre~s eNG Services, MClmlink, Megu Cily

CNn Service, and Double-Decker Vol\'(, operators on (he Ivl,,(ijliccl-Utl,ll~ roule and

Uokilpo City Serl'iee. URTC Smgle Decker, Karnaphully CNG City Servic~. Dhaka

Pilnbi.LhaL1'and Double-Dccker Vulvo operators Oil the Motijhtcl-MirpllL' route and

olher rela(cd source" The results of a passengers' alti lmk 'UI'\'cy ,Ire "prl ;td to dcline

the "X s~r"iec levels t"r the lWOPMs. ll~mely trawl time imel ""ili"k' time, rhe

1
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The se[\,j~e kvel~ of the three other PMs, namely load factor, regularity of service ami

comfort arc dcfillCd con,idering physical standard~ und rationality.

The LOS ~ategory ora Plv! i., determined by comparing its a~lu;11\<tlue or the value of

its MOE with the e,l.1bJishcd service levels. An aggregation m~lllUdology (namely,

\veigbteJ-sum) is followed to combine the separate LOS categories against lhe

selected PM~. A weighting system (use of AHP to consolidate w~;ghlagc5 assigned to

individual Plvls by the respondents of uUilUdc survey) is alw I()ll",,~dto reflect the

relati\'c ,ignilicancc of the selected P'v1S. The aggrt'gatcd LOS category give the

overall servi~~ quality provided by a b1l8<;ervicc.

3.3 MF.ASIHU:MENT INDICATORS OF SERVin: QUALITY

3.3.1 Definition and Mcasu rement of MOE Indices Olfthe rM',

Travel Time

Results or pas~cngcl's' altitude survey arc used in defining the si.\ s~r"ic~ levels of th~

travel time PM as well as in mellsuring its MOEs. Mini hlls sef\'ic~ i., cho.<,cnfor

comparison, h~cause orits widespread usage in illl rou!<:~of the eil}' \10E ind,'x for

this PI\-I is delinet1 as the ratio or the diffcrence betwcc'n travel timcs of selected 1m,

berviccs and minibll, sen'iec, plying on the same route. Selected bus sef\'ice

passengcrs are a~ked ahout th~ir cApeel~tion~ of relative tl'avel i1tne!' hy five-bus

services in two ddined routes and the mini bus ,~n'iee operating on lile SQmeroute,

!n pm1icular, pas,cngcrs me asked about their opinions '-q,wrJill~ how fa'lcr (or

~Iowcr) the ,dected hus service compareJ to a conventional mini hus would he

acccj1whlc to them. A wide range of options about the accepliLblc level of relative

spced lor the fivc bu~ services compared to a miniho~ in p~rc~nl;lge is given 10 the

passengers for seicelioll accorJ;ng to thc;r expectation, A graph 01' speed or ~eicetcd

impro\ed bll'> ,ervicc. relul;\ie to minibus service. \'S. cumubli\c pLr~entage of

pU';scngcrs who mentiol\cd the choice, is drawn for illlcrpolatioll ()rth~ relative speed



again~l a parllcular percentage of passengers. Acceplahk levels of MOE to defined

m;nlmum percentages of p~,seng~rs are appl icd as tile Cl'itcria to est~bli>h b()UflJuric~

or the six service levels for the travel lime PM. The LOS category distribution for th,~

PM i~thu~ fonned.

Waiting Time

Standard of hu, ~erVlcei.c. service quality is do<,dy concerned with the extent of

waiting time. Th~re ~_~IS\Smany methods, both direct and indit'~cL (0 mea,ure or

estimate p~ssellger~' waiting times. But several investigators reported tlwl colkcting

data 011 aCluul \\.ailing lime~ is not a feasible proposition mainly due to Ihe {eu~on lhal

a huge number of bus >lops might have to be surv~)'~d. Secondly. as the same stop

m~y be used by several bus routes, it is difficult to conduci :,ucb iI ~ur\'ey duc to

passenger identification problems. Hcnce, walling limc in this research work W,j~

e~limalcd by an indirect melJllld applicable for randomly alTl\'ing passcngcrs. The

folJovv'ingempirical formula given b}'Bowman and Turnquisl (I 'JH 1) i, applicd.

,

whcre,

,
",~h/2(1+cv.(h))

w = mean pas~~ngcr waiting time.

h = mcan hcadwil}', and

cv(h) = coefficIent of variation of hem!>"ay,

(1 )

The headway data are collected ii)r thc seJccted five-bus sCl'vil-ein 1\\0 ddined routc

ilnd lbe mean passcnger \\'iliting timcs arc calcu1at~d lrom thcre, .Jh~ c"lcu1atcu mcan

Pil%ClIgcL'-waitingtime is laken as thc MOE index lilr the wuiting lilll~ PM

Result> llrpa~5cngcrs' mtitud~ sur\'cy arc employ~d ill defining th~ :'l~ sCl'vice lcvels

of the \\'uiting limc PM. P"s~cngcrs' arc asked about tllC maximul1l waiting times

~eceptahlc to th~m wnh lew options, Th~ reported ucccplilbk 'Haxilllum ",Iiling times

arc ploUed againsl eumulativ~ percentage of pilss~ng~rs who ch"o:;~ Ihe options with 11

vicw to i1l1crpolate ilcceptubk maximum \'v••iting lil1l~ li,r any particular rcrc~n[agc of



pa~smgcr~. Based upon the findings ubout the ac~ept~bl~ level; "f wailing times, the

requit'ed boundary values rot' (h~ ,ix service categories. A througb F. ilrc e~t"blishcd.

In case I}rtravel time, il~ceptuble levels of MOE to defined minimnlll pcr~cn(ages of

passengers are applied as the criteria 10 establish the boundaries or Ih~ ';IX ,erVlee

levels. I he LOS categories me (hus established for the waiting lin1l' I'M,

Load Factor

Passenger eomfon is greatly concerned with the lOild faclor, which ~a[] he measu!'ed

directly from the le\'el of Joading ot' actual physic"l >pac~ o~nLrying. Considering a

greater tolerance linlit of lh~ people of the developing ~()unlrics, i( would not be

appropriatc to compare avaJlable ~paec on-bounj with ,my W~,lcrn standard,

Morl:'ovcr, according to survey conduded, the adopted standard to dd~lll\ifle legal

capacities of buses in Dhi\k~ i, even lower than the st,lIld~rd,;adopted for Bangkok (by

Quium ,md Tanaboriboon, 1994) \vhich i~ a "Ihird V.'orld cit}"~IJowever. load factor

compared (0 legal capa~i(y is taken as the MOE lor thi, 1';'1 and kgal c~p~ci(y of

buses for Dhaka is estimated according to on-board survey eonduded and [rom (he

survey findjllg~ of prev;Olls studies, The leg~l c~paeity of buses rd~led (0 a ~t,mdard

based on number or ~eats plus 6 passengers per <"lwlt'Cmeter for the slJndel:'~ ~re

arhi(rarily defined as the C leVI:'].The lower limit for till:' F. levd i~ defined based on

"nu,h-Ioad" limit of 12 pa;sengl:'rs per square mcll:'r 'pacl:' I,,, the slL\ndces. Other

Icvcls are eSlabli~hed in !'elation to theoe dellned levels, lJltill1a\d}, (he LOS categories

are ddellllincd eonsidcring ,ti\ndards adopted fot' Bang~ok and I'esults of bUI;-

Q~cupan9' survey actually adlllilll"ler~d fOt'Dhaka.

Regularity of Service

Regulmity of service of a particular transporl Iargdy detl'rmillc~ ib reliabilily. It

alreds hotl1 passenger waiting time and level ofocc()pan~y, Irregularity "f'I:'r"ce not

only dc'neuse's rcli~bllily hut also detenorates quality "f scrviec. Scrvj~I:' r~gularity

mil' b~ assessed h~,ed on the indired mea,uremen! 01 excesx \\"ilmg IlJl\e due to

irregular s~rv;ee, rile following empirical r~la{ion,hip de\'eloped by 1kndcr~oll. d aJ

(1991) lO eal~llJme a p"",;cllger \\failing index bas~d on thc orlgilial J()lm\lla put



"
tOfV\'ard by Bowman and I'urnquist (1981) Wa~ u~eJ for indirect measurement of

regularily of service in this rc,carch.

where,

w= l/(l +cv2 (h)) ... ., ... , (2)

W = proportion of the avcrag" wailing greater Ibwl the minllllWTIav~mgt' \~ai(iL1g

(:v(h) = coefficient ofval'iation ofh~<ldway,

Re~iprocul of W jndkale~ how longer is th~ estimated wailing tjm~ thiln lhe waitmg

time when ser\'i~es ar~ perfectly regular. I'or exalTIpk if W i, 0,6. it \\oull! imply !hal

the estimated waiting lime is 110,6 or 1.667 limes longer than [he waiting of a

perfectly regular service, W can be cxpres,~din a ~~ak of () to I, ",here lh~ \'all.lc "J"

indicates a perfectly regular service. In this research. ~qua(ion (2) i, used to estimate

pas,~nger- wailing index as a measure to assess the I'egulality orlhc st:leCled len hus

sen/iet: in lwo r.klint:u mulc.

Reciprocal llf Wi, taken as the MOE index for the Rq;ulilrilY "fServicc i'M, The ,lX

service leyels and their boundary values are detemlined ha~ed on rationalily, keepmg

1Ilmmd the possihle range of IV ami acceptable maximum lilllit "f lift' a~ ohserveu by

previous reseurchcr:<:(e,g. Quium and Tanaboribooll. 1994). Thus thc 1.0" categOl)'

Ji -;lrihution for the Regularity ()f Service PM is <:(l11',trudcd,

Comfort

In-vchicle comfort or simply comfort is a majnr facto!' in uttr;octing travelers 10 use

improH~d hus services. '] his PM. coml'orl is defined to be: c'()Ll,is1ing of live

c()n~tillLent elements, namely clcanline;s, cro",dcdness. telllperatur~. mlis~ ,mu crcW

behavlUur. Each of lhese clement.I is placed beJure the pass~ngcr~ lor evaluation on a

6-point scale (0 to 5) where 0 inUlcatcd the least acccplane~ or the worst performance

and 5 indicuted e>,lreme acceptance or excellent p~rrormancc. JndLvidllal acc,",pt<lbllityi

perl,mnunee index for e<lehelement i8 then ~aJelllaled J"rall r~spolldell[' ",ith help of

{he following equation.



(3)

wh~re,

fu = Index of acceptability for service attribute ii,

l = frequency of respondents giving rating i to ,;erviee iltlriblll~ II,

I",~ ~e"le V"lllCnfthc ratillg i"

N ~ Summmi(Jnol'frcqucncies of rcsp()ndenL~gi\'i"g 1m,cst to highe,>trating ~ E I;

MOE indcx for thc comfort PM took to bc thc gcomctric mean of ihe index valucs for

tlle liv~ wnSlituelit elcnwnts of comfort. Geomctric lUcan is using, becallse th~ index

values are conventionally interpreted a, pertinent pcrccntages (e,g .. an index valllC of

0,8724 is interpreleJ a~ virtual 88,24% of the samplc), and the type of mean l,,~d for

percentages i, 'geometric', This mean-\'"llle ",ould givc some indie,ltioll ot' ovcrall

aceeptilbilily ot' the scrviee attribute coml'orl as a whole, in terms oi"aeeeplahdity of

e~l,ting pertormanee to that perc~ntage of users (respondenl~) '" gi,'en by the MOE

index \'"Iuc.

Thc value, ot'the MOE indcx thus oblain~d must lil' bct\vccn 0 10 In. Ihi, span is

divided inta ,ix groups, simply based on ralionality. to ddjtl~ .md I,mll boundary

values ofihe ,ix >ervke le\'(~ls,

3.3.2 Determination of Relative Importance of th.' PM '5

Dderl1l;nation of relative importance or \\icights ot' the ,eIc~tL'd PMs are e~,~lltlal lilr

combining (he individual LOS cmegorics against the Pl\-h I h~ technique ur AIl"lytic

Hierarchy Proccss (/\]-11') (Anon, 1992) is employed for this plll'po~e. AHP was

developed by Thomas L Salty III 1977 mostly to help lind Oul hierarchy of ditTerent

ltCIM in an analytic PIO~C~';To apply the ,\HP technique in ,klCnnining pliorilic, or

lelati\'~ IIl1portance of wmpCling items, <IIllodd of lh~ hi~rarchieLlI I'clali(\n~hlrS i,

fii";t prcpared. In all .\HI' model. therc would be one a goal: sc\~ral nodc,; under lh~

goal; scvcml stlb-nod~s undcl' all or some of the notl~,; etc. I he Il()J~,. ,ub-Ilodes, etc.

are taken In "I I possibk number of pilirs dllfing tile cuIcldalion 01'campi lillion of thc ,

progr~m, mid hoth local and glohal priorities can hc ddcnllincd from [he AJ-lI"lli6dcl

Oil COIllPUICI',

,
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In order to de!Crmine rdative jmporl.;jllc~ or the li\'\: ~ckdcd I''vb, a simple AHP

model was prepared with fhe nodes (live PM,) under lhe goal of "J)cl,'lmill31ion of

relative importance of PMs", Pair-wise rclillive irllporlancc of lhe l'!vIs, as obtained

fr0111each pas<;engcr<;'response in the attitude ~urv~y. wa, ;L1PUl 10 lIle program. and

overall relallve importance nfthc PMs assigned by each pils~~ng:er([~spon(.knl) were

separalely obtained by running the program. However. judgment 01"~Ollle respondenl$

were discarded which, on being fcd into the AHP model, prodncccj ~n IEKl\n,i~lency

Hllill hqond a d~lined limit (3.0). Having thus oblUined lel~t;w "nportu]]c,", "r [he

PMs for indi\,jdual respondents' responses, average ovcwll wcightilg<: lur ~ach PM

was determined by taking average of all the 'valid' individual respondents' il.\signed

weigh(age,. The aetnal determination of rd<ltive unpllrlallce of the jive selected PMs

will Ix pre,ented in lalerdi,ellssion.

J.J.J Aggregatiun of LOS Score against Individual I'M'S

The aggregate overull level, of service standard of the ,dcetcd bU!, ,nviee 011the

parliculm ruute was dclcrmlned from the LOS eategorie, again,t each oflhe five PMs

by employing the assigned pOJnt, for each category (0 to 5) and the \wigllling factor,

found from the Sllrvey rc,;ults, To calculate the o\crall LOS. the points for all

operaliug LOS <Ig<llDsta PM were llluitiplied by its weighting fadm, Summation of

the five \\eighleu poinls provided the o"endl LOS seorc.

3.4 AI\ALYTIC HIERARCHY PROCESS (AliI')

Thc .\nalylic lJierarchy Process (AI-11') is a muthematieal lechnique 1(" llluiticrileria

deeisi\J1Hllakillg (Samy 1980. 1990, 1994). This Modd ''''is de,ignd by T, L. Saaty

a, il de~i~ion making aid. which enables people to make. dL~i"un, in"olving many'

kinds of ~oncerns including planning, setting priorities. Iclcding the best among a

number of ~lternalivc" and allo~ating tcSOUl'ces,

AHP is especially suitable fllt ~omplcx decisions. \\hi~h ,m'olve the comparison of

decision clemeJJls. which arc dinicull to quanti!).. II i.1 [liJ:>cdon 111,':I.'isumrljoJ] lhat



when Jaeed with a complex decision the natllral human reaction is to cluster the

decision clements according to their common characteristics,

It involves huilding a hierarchy (Ranking) of decioLon element, and then making

comp<tri~,m~ between each possible pair in each clllster (u~ u malri,). This glvc" a

wci~hting for cach clement within a clllster (or level or the hierarchy) and also a

consistency ratio (useful for checking the consi steney 0r the data).

'nlls "tudv conductcd AHI' in three steps:

1. Perform pair-wise compal'l>om

2. As<;e~sconsistency of pair-wise judgments

3. Compute the relative \vcigllts

01) Pair-Wise Comparisolls

AIIP enables a person to make pair-wisc comparisolls of importance between decision

clements \vith respect to the scale shown in the following Tobie.

TabIe-5J, AHI' Scale for the pair-wis~ compari~nns

.
11Itcllsi~' of Definition Explanllti(fn
Importance

0 Equally importunt 'Iwo decision elements (q;._ indicators)
equally inl1ll~nec thc par~nt declsL(>n
element

1 Slightly imp0l1ant One decision elemenl j, slightly mol'c
inl111entialthull thc oth~l,

2 Moderately important One d~cision el~1l1~llthas strongcl'
influcncc than lh~ other,

0 l\-Iorc impC)rlant One dee"ioll elemcnt has ,ignilicanlly,
inf1ucl1c~over (lie othcl'.

•
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4 Mll~h mOre important One deci;ion clement h,,, "gnilicanl1y
more influence over the olbcr.

5 Extremely The dlfJercnce hdwccn inl1ucncc, of
the two decision e1emcnlo " extremely
significant.

An excerpt of the qucstionnJirc j~gi,cn in appendix one,

02) Assessing Consistency of Pair-Wise .Judgments

In pair-wise compari>on 01"any alternatives, the matter 01 jocons;,lcncy makes the

results confusing. In AHP, heforc computing the weights ha<,cd 011 pair-wise

judgments, the degree of inwl)~istency is mcasUl'cd bi' Ihe Jncoll_'>l'lcL1cy Index.

Perfect consistency implies a value or zero, However, perkc! con~i~I\"ncy cannot he

,\emanded since, as human beings, we arc often hiased and inCOllsi1tcn[ in 0"1'

sllhJ"di vc .iudgmcnts. j hcrcfore, it is ~onsidcrcd acccptable if ill~()n,is[ent \'aille is ::0

0.1. For the valucs greater than 0,1, Llwpair-\\iisc judgment' ma} IJ~n:vj~cd bcfore the

\\icights arc computed,

03) Computing the Relathe Weights

AHP computes a \\eig:ht for cach decision ele1l1cnt based on [he p,,-,r-wise

eompansons \l~mg mathematical techniqlles such us Eigl'l\vuluc. Mean

Transform"-llOll (M'l), or Ro\\' Geometric Mean (RGM). 'I hi, ,tudy implle~ the

Elgenvailic technique for computing the weighls umkr AHI' and h~nce ~xperl choicc

II soJiwilr~ tls~d for assessing Ihe weight of the ~eledcd alternati\'es I.e pa"enger

hus servicts.



3.5 PASSENGER BUS SERVICE STANDAIW ""VALUATION CO:-';C""PT

P~rformane~ evaluation (op~ration performance am] economic ~s~e~sment) IS a

multidirnen~ional eonc~pt that embraces all or some of the performance measures:

cfficiency, ctfeetivencss and social impact. There are numerous criteria used in the

performance mea,ures of hus services evaluation proecss. In and of themsclvcs, thesc

criteria initially .\crvc as indicators that gauge the quality and qumllity of service

oIT~r~dby u puss~ng:er bus servi~es system. They also includc a nllmb~r of itcms that

determine JS well as reflect the Ill~nner in which hus transit ,y'>!cm, offcr standard

services 10 the public and are often directly related to tlie co'>! of serviee provision.

This conceptual frame"wllk of this ,tudy divides the hus service cvaluation standard

into three brond categories,

3.5.1 Eeonomics and Productivity Standartl

Economie and productivity standards include criteria thalmeasure ihe perJormall~e of

~n ,ilre"dy existing passenger bu, ser\'iee. 1 he criteria arc as follows.

• Pa'8eng~r p~r hmLr

• C(lst per pass~ngcr

• Pa~~~ngcrper mile

• Passcnger per trip

• Passenger mile~

• Revenue per pa~,engcr per mile and rOlLt~

• Route level millimum eo,t

• Route level perfonmm~e relative to other lOUtcs

3.5.2 Sen-icc Ocli\'eQ' Standard

The criteria lor this category of standards measure the rdi,,-biht}' am! regularity of

sernecs. Sen ice delivery criteria indude ontime pcJlormallce and hcadway

adher~ll~e, Thi, criteria measure ~ performance slill1dard "f servic~ as ~clUall)

delivered to <lp<l~$cnger.



3.5.31'asscnger Comfort and Safety Standards

This category is called service quality and the bus service evaluation siandard criterion

for passenger comfort and safely measures the overall physical environment, which a

passenger will encounter on board, Passenger comfort and sakt) arc defined to be

consisting of five constituent clements namely cleanl ille;s. crowdedJle~s. temperature,

noise and crew behw...iour.

3.6 DETERMINATION OF ACCEPTABILITY OF SF:UVICF ATTIUBlITFS

Selected quantitative indicators with regard to ,ome perJofmalKe mea,ure can

evaluate passenger bus service standard. Five perfOlmallee m~a~urc rellecting 'el"Vi<:e

standard of pa<;senger bus scrviees are selected to evaluate the qualily of ~ervice and

standard of]O selected bus services in two bus routes. TIle live s~lectcd mea~ures

lemled 'en';ce a!lr;bule~ 'Ire travel lime, waiting tilllC, load factor. l'cl!-ulurityof scrviee

'1nd comfort are u~ually the wmmon concern of bus passengers, '10 U('complish the

obJecti'e of stam.lun.l evaluation, a level-ot:serviee quality or LOS Illodel has been

Hoed.

3.7 A!'>SUMPnON I.KTHE STlJllY

Some assumptions ,vere made for the identilication 01' perl\lrrnane~ measure,

Assumptions were made bas~d on some standard and method sc! forth b)' olhen.

n:s~ardltT;s.

3.8 WORKING PROCEIHJKE I<'OHCOLLECTlOl\ OF DATA AND ANALYSIS

Datu und int()rmatlOn Irmn both primary and sewm.lary "Illr,;"" w~r~ lI,>~dfor this

study For primary data collection, persollul inten'i<:w according 10 Ih,; pr~-des;gned

YlJestionnu;rc was lUldertaken. Datu "'ere collected regarding scr\'i,;e slandard. travel

pattern, 1l1Od'llchoiee hehaviour. and aho collected socill-eco""Ill,e eharaLlCL"Lsli~sof

un ind,v,dual trip maker. trip ;nl')[lnatinn and sCI\'i~c uHr;butl" "I' thl' ,elected

pa~'Cl\gcr bus services, 'lhe following section explains Ihe uew;1 the data collection

pro~e'o.



,~.8.1 Literaturr Sune)' lInd

Collection of Data from Secondary Soul"ns

An cxlcnsive lill'rature sur,cy relevant to lhis ,1Ibt~~1,md <'Ihe'l 1""_'l:L1gcrlranoport

serviccs wu~ curricd out to acquire bil~kground kl1(l\\ledg~ aholll IhL'onvict: ,hmu,lfd

~nd ~y,tel1l reri'JrLllaliCC of ras,;engcr bus seJ\'i~cs (Ill 1~l'tl" "I' ellic1eJ1(;y ilnd

effe~ti\elleso) ,llld level ai ~er\icc (LOS), lllCaS\ll'Cll1cntIcd1l1iq"e~ illld model and to

develop a theor~lk<l1 de',igll lilr evaluating passcng~r buo sen-ice ~lalldard

presel1lalion_

Dnc to lhe nature of the topic. SnbSlill1liuldala anJ Llli'XLllmioll"~I'~ required. which

wer" collectetl fwm governmell1/semi-govemmelll organizalion, and other transport

service pn)\,iders, An extensive literature ourvey was llllucrlakl'll <lnd information was

colleeled Ii-om a llumber of published and unpuIJIl'hetl sllluie, hOlh from inside and

outside the cOlllllry. Olh~r lhan Ihe lileralul'C sur\'ey, a collsidn,lhle amoun[ of lim~

was spent in gatJlerillg illl"ormallon from different ol'ganiz:nions_ \\hich are tlirectly

and indireclly engaged in puIJlie lransportation,

3.8.2 Selection of Passenger Bus Sen-ices and Ruule fOI"thi" Study

Two routes i.e, Motijheel-Uttara roule ;md MOlijileeP..tirplil !'OllIe\\er~ IdentiJied fol'

this study, 1"cnbus services, five of e;Kh mule namcly Premium nus Services, Green

Express eNG 5en'ice,. Melrolink, Mega City CNG Service' ami Double-Decker

Volvo on lhc Motijhecl-Uttara route and Bokilpll elly St:T\'ICl"lJln C 5ingle Decker,

Karnaphuily C;\U City Service, Dhaka Paribah,m aJl(] 1)(H1hk-lkckcr Volvo on thc

MOlijilcci-Mirpur route have been selected 1'01"Ihe comparison.

3.8.3 Sample Number and Sampling Strategy

Questionllaire ,Ul"vcy \Va, undertaken for lhe fi.LlIillLlll'ntof this 'ludy where In

individual was chosen as a s~mpling unil. Duc to limililtiol1 (>I 11111"ami maney, "-

reliable size of sample could 1l0lbe eho<;en.A sample of 800 'I1J,\ idllab was taken lor

wlleding tl~\el d"tu on Ihe ['H1-,c!cctcd roules, .'\0 lhe ,ample "~,, quite small. lhe



"
'-",llll, would tend to be indicative of travel behaviour j" H,~p'-".'~"g~rhus .,erVI~~,

rather than lkfinilive.

In di~crete choice analysis there are three ways to extract the sampling Ii-om (he

population. These arc random sampling, stratified <;3lnpling and ciu,ler ,,,mpling as

stated by Chen eL al,( 1995). In !hi~ 8tudy random ,ampling t,,~hlliyu~ WilSu~ed. Those

who do not travel much on passenger bus ,en ice or who huve made trip only by

privule cars unci taxicabs were kept out of the sample size.

3.11.4 Design of Questionnaire

A pu~seng~rlmdividual opinion survey' was 1I1ldertJkcIl by means of a structured

questionnaire, which was dC'iigned and distinctively clivi,led illln !illlf parl~ for

example socio"cconomic characteristics, trip related inl(mllation. ra~,enger (ravel

behaviors or pattern and paired rankings,

An extc[]si,,~ mwltipk-choi~e que~tionnaire ha, been prepareu lO oblain 'nlurmalion

tllr (Ill~ study on current activity llnd dllta with regards 10 pa,;,engcr bus services

evaluation siandard, To incolporak the people's unuer,tallUlrlg In ilknlil:,.ing

pas'enger bus services ~nd standard, a passenger aLtil\ld~ q"v~y through a

qlle~tionnaire ha~ been carried out and sample~ are drawn to rc\'cal thc ra~~engers'

opinion l"Cgarding existing selected passenger bus s~,,'kes ~nd to ~now llbout the

acccptability indices in tcrms of eleanlin~ss, crowdcdl1c~s, (~l11pcralllr~, 110i1e and

crcw behaviour. I'hy,ical and observation survey ha\'(' abo hecn administcred and

data is collected Irorn the record of selected passenger bus service opcrators.

3.11.5 Expert Opinion

A comprehensive investigation was aeeompli8hed to c'rlm~ thl' PUS.',l""gcrbu; service

standard and the perception or many C)11i~ialancl tmn,~wl't expcrts working on

twnspllrtution lMues. lnfllmlalion eoaeerned with their IIcti\'lti~s and ~llldi~s on

lrall'portHl;on maller were collecled. The organ;2alion~ cOJl.'mlleJan: lisled below;

• Dhab City Corporation (DeC)



• Road~ und High'ways Departmcnt (RHO)

• Bangladesh Road TranBpol1 Authority (13I{TA)

• Banglade,h Road Transport Corporalion (BRTC)

• [)haku Tran~port Coordination Board (DTCI3)

• Traillc Di"ision of Dhaka Metropolitan Pol icc (D'v1P)

3.8.6 An'lly.\is of the Collccted Datil

The colkcted datu wa,> ~di(~J and tabulated a, pcr requircmcnt uSlIlg variOus

statistical processes induding modern computer sofhvatc. 'I hc dc,criplJve and

lln~tructured materials. obscrvations, surveys, docllmcnt~. map~ and olher records

wcre ~urnm<lrized and presented in a sequential order ill hOlh [ahular and graphic<ll

lormat \\,itll necessary illustration, rhe rc';ult of thc analy~j, ha, ulso hc~n arranged

and presented in figurc, and map, according to nccc-;Sl1y.



Objectives

Literature Review

Collection of Primary Date Culkcliull of Secondary Date
(Operational & Managerial Data) (Passenger Attribute Survey)

Selection of PM's and Analysi, or,\uribllte Data
MOE ror the AHl' and (Passcnger Attnbute, lowan.b

LOS Model DiJTer~nl ,".,ped, or the Service

Evaluation and Wcigh-up Operat;onaiPerformanec
of Selectcd Passenger fius Services

Service L~vei Evaluation I
through use of (.oS Model

Overall Evaluation or Selected Passenger Bu, S"rVl<;e

Summary and Findings .

,
Recommendation,
And COl]elu>l(m

Figure 3.1: [!low 1liagram (If the W"rking I'roerdun of the Stud)
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Map of Dhaka City showing Motijheel to Mirpur Route
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Map of Dhaka City showing Motijheel to Uttara Route
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4.1 IJACKGROUNI.) OF PASSENGER TRANSPORT SERVICES IN I)IIAKA CITY

Pw,seng~r lr;lll~pllri ~ervi,e~ in Dhaka City arc provided by various modes and arc

chafucleriLed by high growth mle~, its diversity and poor tinallcini and operational

p~rfllnnance, Demand for urb~n pa~s~nger lr~Jl5purl ~cr\'icc" ;, ,1lrcaJy enormous and

growing at a rapid rale due to r<lpid rise orpOpuialion in the cily. This has given to

pamtransil or intelmediate public tran,port mode, >lwh ::" hi~ycks, tricycles i.e.

ricksha"'"5. auto-rickshaws. human h<luler~, minibuses and large l1us~s. j hough

personal motorized vehicle ownership continue to rise. \villkmg ill1d pa~,c~ger bus

transpun r",main (he major tnwel modes.

With increasing dty si~e and area, trip length is increasing ,lIld th~ bUHkn of

commut~r tra\'el will incr~asingly liIll llpon the public transport sector, as long~r tlips

willl~nd 10discourage w~lklng and cycling as conveni~nl all~fll,ltl\'~~,

The V'lst majority of the city population will still b~ r~lying on ",ad-hased transpOlt

system for many y~~rs 10 come. With the low levels of car owncrshlp th'll e""t~ in

Dh~k'l cily and with (he growing demand for pilss~ng~r Iriln~p()rL the ~)(isting'

mobility ~ondition~ 'lllOddrimcntal to economic w~1I being 01 (he nmlrnunity, lhe

inilde'luilcy of !h~ present sy,\!ems and its ineflici~n( operallon re,ulting accidents,

~ollgeslion, ov~rloading ,md low levels of scrvice, which are mamly aHribut~d to such

factor, as lack of ,t,mdmd buses wudequaey of roads and insnjJicl~nl ii'lld".

The supply of publi~ mlll~pllrtil!i()n is not only illSlIfJiCl~1lIlo l1l~"t Iii" uCll\nnd it is

also not balanced. Privut~ 8e~t()r "p~rators urc thc IllUJorparlie, I,"' providing public

tmn'portat](ln with large delllntl(i, \\,hi~h make!' for colllp~ting falher complemen!ing

roles I"l' hus und auto ricbhaws ,lIld cven ricksha,,\,.
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Table 4.1: Public Transport Modes in Dhaka City

Modes Stating Estimated Dumber of N._ Fare level

capacity Unit. of tklkm

BRTC Private Route

B" Double decker 78 113 } Fixed 0.50 TkIkm

Standard 52 235 1200 Fixed (without AC)

Mini bus 35 Fixed

Premium B" (with 45 43 Fixed 1-1.5 Tklkm

AC)
Tempo 10 10000 Fixed I TkIkm

-- --
Human hauler 12 ISO Unfixed ITklkm

Auto rickshaw 2 50000 Unfixed 6-7 TkIKm

Rickshaw 2 500000 Unfixed 5 TkIkm

Too J 200 Unfixed First 2km 20 Tk
add 8Tklkm

Source: Ahsan, 2003

Buses, auto-rickshaws (three-wheeler CNG) and rickshaws are the three major modes

of public transport in Dhaka, The following chart illustrates the percentage of person

trips in different transport modes (publit and private) in the city:

J2%lIo/~r
15%

27%

ElBIl'

[JAu!o ncbbow &,_
DC..-

Source: RaIunan (2003)

Figure 4.1: Daily Penon Trips in DitTerent Model.

•



At prcsent there are about 4300 Mini bll,es. 13500 three-\\,h~e1er eNG aUlO-

rickshaw" 3200 mishllks (three wheeler auto ri~ksbaw. normally they hllve 50 cc

motorhike engined), 5500 !dxi~~bs and 590 BRIC opmJ.kd 1'iU';c<;for 10 million

p"ople (The Daily lnqilab. 2004). A total of 14ROOmotor vehicles ii," plying for 10

million people a:, pubhc transport. means !hat the pnson-to-vehicle ratio " 68:1 in

Dhaka City. \Vherea, the cillTyjn~ capaeity of a double de~kcr hus is n and there are

only 113 double ueck~, hu~cs arc serving the city uwclkrs and th~ ciJrl)ing capacity

01'othcr bllsses are only 30 to 50 peoplc, The cHrrying capacity othcr public lran~port

mod~s like al.lto-nchbaws and human hauler arc 2 and 12 r~,pedl\idy. This wide gap

bel\'ie~n rhe u~mand <ind availability of public transportation Increasc the huge

'number of non-motoriz~d tf<ln~port in Dhaka City .• \1 prescnt morc than 0.5 million

nchhaws are plying on the road to meet the huge public t,all~r()rt demand (Dec,

2004), Th~ ~p~ed of rick<;haw, (6kmlhour) detem\incs 01' cfllically al1i;cts the tfllffic

Ilow in many parts ofth~ urban ar~a. Too milny ,mtl llnregulaled lidshm,s <In the

road, is one oj th~ most signifi~ant cause~ ortraffi~ eongesnon.

For serving the needs of"a melropdis with a population of 12 mililOn, tb~ presclll 2350

CliO'hus", arc far too less. ~ncouraging the introduction ofmor~ ilnd "")['~ I'ichha"'s,

uuto-richhaw" Ciirs de on tile eily roild, ~veryday, Smooth lmffic ~ySlems tlemand

road, and lanes to be constructed on25% of the city's surl~cc area, but for Dhaka City

lhe figure i" only 8% (Rahan. 2000). A double decker hus <lcellpies 1/7,1,(one seventh)

urea of" th~ mad spa~e in comparison to a rickshaw 101'~mryjng an cqual Ilumber of"

pils,~ngers. Thus the more dOl.lbk-de~kcr Hlld ,ingk decker b\l.'''' are ill1l'Oduceuon

cily roads. the mor~ elliclent us~ ofl'Oud space ~all be milde.

4.2 I'A TTER;\ 01" 1'1IH1C TRANSI'OIH f>ERVICl':~ IN I)UAKA <:1rv

Th~ prcs~llt of pullern ol'public tran,port snvic~, in Dhaka City C0n~isl, "I'holh fast

and ,It", 'pecd v~hicles. \'1/ rieksha\\is. auto-rickshil\\'s, 1111slwks.human haules,

tH~iciih~, minibuses. larg~ single-cleeker CN(j operated hu,;c" <lnd dOllble-dceker

blL~e.,.i\rnollg all rhose lypes, the I'ichhaw, th~ sll\\\'e~l 01 all th~ I1H)d~,i, generally

uscd tor door to door service and does no! make any long haul trip dH~ to r~stl'iction of

roules fo, rickshaw movemenL Apart from ri~hha",s. all other t1l"d~, arC'motorized
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and they operate at higher speed, than (he ricksha"vs and are aiso u~~d for longeI' haul

trips, The auto-riekshavv's are another mode of publIC tr<lll"pmt u,ed for door"to-door

sen,iees but are the eo,tlie~t. The hUlllWlhuuler is a small mode oi'motori7C:d vehicles

has two banks of ~eilts at the buek to cHrry ten persons and one per~on ill the front.

They travel from junction to junction. The minibu,es "re al~() smaller ver~ions or the

buses and operate from junction to junctIOn with seating arrangemenl for passengers

on iir,t ~ome lir,t serve basis along "i(h ~tanding option" The eN(; operated single-

d~cker bus~~ were lallllched recently ami they operate withollt un} ,tamlin!; pa.ssenger:

Thc buses Jre the cheare~t means of publi~ tran,pOl't operating in lh~ ~ity rou(es and

they calTYJ large number of people from one part of (he city to ,1Il(llhn,

4.3 PAST DEVELUPM~:NT OF PASSENGER IJU~ SEI{Vl(:IiS

Bus ser,ices in Dhaka Cit}, u~eJ to be provided oLllyby the pri\';ile (lperntors belore

1961, Passenger bu, ~ervices in the city weres first intro<1uc"d by pl'iv~le hu, owners

in the early 1950's. Bu, ,ervices in the pllhlie sector "ere introduced in 1961 by

J3RTC. Smc~the beginning of passenger bu~ s~rvices, there were ooly six roul~~ in

Dhaka City, For effective operiition of bus ser' icc, in Dh,lka City, the plIbhe ~ec(or

initiated ,ome measufCS as the pnvate sector could not only Ille~llhe g.l'owing d~llland

or passenger bu~ ,ervices. After that, (he Kulyanpllr bm depl\t W<l'"p~ned in 1964 ror

cll; bus scn'ice, and passenger buse~ were operaled from lh~ year 1965, The Mirpur

bus depot ",~s opened fol' pJs,enger bus services in 19G8, From tllis depot, buses were'

op~rUled to Guli,tan Two more hus depot> "cre opcned lilr bus ~~[\iees in 1974

The,;c bus depl\t~ wert' establish~d at Joar~h"-hara and Narayallg,1I1j Inlcr.lIl'bml bu"

s~rvi~~, were op~rilled rrom these above-mentioned live depots, Liller anothn bus

depol was opened at Kumlapur to consolidate RR IC"S bll~ opcration 111Dhaka elly,

In rcsponse to lhc popul,lr demand (or passeJ1ger bus S~l'VICC,\,a proposal \vas

'llbmiUed b} tbe passenger hlL~owners association 10 incr~aw the number of rouk~,

Realizing thc demand 01' passenger bus servi~~<" OM!' (Tr"m~). th~ route ]J~1ll1LI

,wthority at that time in Dhaka City. Inercased th~ number oi'routes from si'l: to thirty

nine Road Tmilsport C"mm;Uce (RTC) is now responsible ,mel aUIJwr;/t'd for

pcrmitting the new routc in Dhaka Cily,
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4.4 GROWTH OF BlJS TRANSPORT SERVin:

Passenger lransporlallon services arc provided mainly by the private ",,'dor and IJI?TC

provides u part, j here arc about 1700 buses including doublc,dcckclS, single deckers,

minibuses and premium buses, llKTC is one of the well-organiled bus opermors with

a total of 522 standard buses induding 255 double-decker, ~nd single-decker bu,es,

R~c~nUy l'[~mium (Metro) Bu> Servi~es, ]\iirapad, R(Jad~lcr flu, <;cr,';ee,. which arc

also well organized, have been introduced

Restructuring of bus routes is underway under the DUrp \0 improve the '1ll'll;ly ol"bu,

sen'ices in the city. According to all estimate of [he World Flank. SOO()buses arc

requirt;eu l'or SDl()ulhmOl,s transportation in Dhaka City {Source: ""'odd bank Report,

1001),

Th~ lllll~t appwpriUl~ and co,t effective means of pl'oviliing mainly wall b,lsed public

tran~rort lIT the city is b) use of large buses. More inv~stment ill ma:,s transport

sy~tems can gr~atly e"-Ie tralli~ congestion in Dhaka city, He,lI;,;ing the.pres<;>nl

,itllation and to encourage environmentally Jj-iemlly tnLll.'i'o'1 scrVlces, the

government of Bangladesh offered tax exemption 011 C1W, "pl'raled single and

J"tLblc-Je~ker blL~c~_

i;rom secondary sources in difkl'ent rdevilnt departments of I3RTi\. it is found that

the number of passenger buses has been increasing vcry !apidl)'. In the laol three

yeurs. il', growlh was remarkable. hom BRTA and DMP (Traille) ,OlL['ces, it is seen

that ill 1995, ()llly 465"passenger buses were plying "hJl~ LEl20IJJ the !lumber was

155J The Elumber increased in respon~e 10 the ever-increasing travel (kmul1l1 In

recent years. its glO"'1h is \'ct') high and it scems that this lr~nu "ill COlllLI\UeLilthe

neal' flllllre,

In lh~ t<)llowing table, th~ numbn 01"passenger bllW' ill JLi'I,:rclll [,OLEks;111Uin

J, Jkrenl ) ear, is gi veil with their re,p~cli\'e growth r~Il'S_



At present the total numb~r of different types of mo["ri/cu vchi~b in Dhaka city is

cstim<)wd (0 be more than 2.0Lae. Th~ in~reas~ in non-illolorif"eu vehlcles is

significantly higher. Rickshaws including other NMI are now cstimat~d 10 h~ " l,ac in

Dlwka city. Presently of road (MT & NMT) trame or Dhak~ ~ity is 650 tholls~nd and

(he annu~l growth is about 8%,

Table 4.2 : )lumber of Motor Vehicles Registered in Dhaka City

Sl# Tl' cofVchicies 1995 1996 1997 1998 1999 2000 2001 2002 2003
I. Molor car 6923 8386 6528 4984 4330 8386 8969 9~75 10120
2. I .lee IWugon/Microbus 1556 1387 1492 1438 1371 I]X7 1492 143X lJ71
3. T~xi 25 35 14 102 215 ,9X 950 1600 2A~4. B", 145 73 58 184 224 345 390 580 6]0
5. Minibus ]24 167 ]97 ]00 215 290 357 890 923
6. Truck 802 I 615 834 I 1681 855 IP, 950 890 965
7. Auto ri~ksh,lw!Auto 7301 4615 1902 1689 682 5400 9800 17650 19980

tempo
8 Motor cycle 4427 4027 5346 4992 5330 5800 5675 5700 6435
9. Othe~ 878 828 ]10 196 un 1550 1635 1400 14\10

Total 221111 20133 161181 15566 14614 2637'J 3221'J 42025 46417
Source: BKTA, 2005

4.5 BUS TRANSPORT SUI.VIO:S II\"THE PUBLIC SECTOR

Passenger bus services are operated ill the public sector by the Bangladesh Ro~d

I ran~por( CorporUllon (BRIC)_ BRTe provided appro.,imutdy 3.1 percent of its total

adive Ileetl0r the melropolilan servi~e,; from the year:<.1984 to 1988, Ihe growth in

nwn her 0 r roule~ graduall)' illnea,ed from the curly ';luge of hus services in 1965 und

its route network doubled in length in 23 years from 1%510 198X,

In th~ initial y~ars HR n: op~rated services with st,lI1dmd singk-(kd ..~r bHSC~_

Double-decker huses were introduced fit'st in the year 1968 ll()w~\'~r m,,~t of tbes~

bu~"~ be~~me inoperative by 1975 and after that only ~ few \\'er~ rul1ning. III 1988,

lwen[y dO(lble-deeker buse~ "ere plll'ellased foJ' the rou(~s of DIl,!k,] Ci()' ilnd operated

hom Mlrpur bus depot. From tha! lime, double-decker bH~es ugam hecmnc un

imporlanl travel mode lin p,,>senger services in Dh~b city.
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R~~~nUy. the nee! of DRTC buses and the number of roUle, have incrca,cd

simultaneously. The present position of/he BR j C neCl <;i~ealld ll,~ ll(Lmberofroules

in Dhaka City arc slaled in the following tabk

Table 4.3: Total Fleet in Operation ofBRTC Ruses in I)hllk;l City

No. of ~fI.of Tolal

Sl. Start Point End Point Single Double "'umber of

1\;". Decker Ilcckcr RUles

Buses Ru~c~

OJ. Gahloli Gulislan - 35 35
02. Dainik Bangia EPZ Sayar - 10 10
GJ, Guli~l;m Nabi :N<lgur - I I I I

04. MOlijheel Mohammadpur 15 - 15
05. Motijhccl Narayanganj - 15 15
()6, (inlistan Kotlabari 15 12 27
07. i\lotijbeel Tongi Bridge 23 12 35
OJ::. Gulistun Baln Ghat 10 - 16
09 Mill'ur-l0 GlIlislan I '5 26
10. Mirpur 12 (,ulistan I 30 3 I

II Guli,tan Gubhan-2 - 15 15
12. Motijheel Gulshan I - 15 15
13. Dainik Bangia TOl1gi Bridge 20 4 24
14 Daimk Bangia New Airport - 2 2
15. Motijllccl Ivjirpur.lO 10 - 10
16. Nursllingdi Gulis1an 8 - "17. (iulislan Ariella 15 - 15

Total 124 186 310

S"unx: HRTA. lOOS



4.6 BUS TR>\NSPORT S~;KVIO:SIN THE I'IUVATE SECTOR

Uu, is thc chcapest mean of public transportation or~raling In lhc cily fOlIl~~and they

~mry a large number of passengers from une ~orner of the city to the other eomer. In

Dhaka, buscs are being operated ion both public and private >edor~. It hus been found

from field survey and di,cussion with the BRTC and s~kcted private bu, Sen i~e~ that

HRTC. the public bus sector operator is operating about 306 hu,~s ",hile the private

sector is operating about 1600 buse, in th~ dilTerent rout~s ofth~ city, Within greater

Dhaka. 9:15 (close approximation) private scetor owncd hu~c,;lminibuses are in

operation and in 2005, this number increasing clblllptl;, This lii!urc includes the

eurrenl (otal uf 85 premium buses. 96 eNG buses, 'j hcse vchicles W<)l.kOil s~wnleen

urbJn routes.

Table 4.4; I'erformancc Indicaton; ofDilTcrcnt Passcngcr Transport Srrviccs

N'llI' 01 '"' '" (e) '" '" A"C"'~C 'I ,,'al %of
~I,,(I", A\'orog' A\'orogo Awrog' '1rip.' N" <If I'd"cn~C' I'",,,n~cr:. , To,,1

Sp""d I'til' I",'!ding Vehicle Vehlcb in ''''/1',-,' ,I,y/ ''',/ pO' I'"",""ger
km!Jlr L,ngth (No<) J'C' da)' O"CIallo" "hidCl~) <1,')1 1ll",I, /""-'00)'

Iklll) '" pcr Mode
Hulllan lIaulcr '" 4.} " '" , '" III(,U ~ Og "Minihu< " " " '" 4.1f1 1211\1 )11,% 1J.)
11", '" " 0; " 2110 , I,WI ) I 1,2 13(,
Auto.Rid"ha" '" "" 2.(1 " 21(1) 4f111 1IJ, 64.J
Rick,hml' I , " U '" Ifill 1.111 Ijll,O 64,6

Source: (a) & (h) Shankland Co~ ParlnCr~hlp (1970); [)ha~a M<:trop"litun Area
Integrated Development Pro.iCct- Working Paper - 'I rampnn - Dhaka,
(c) & (d) from di,~ussion with th~ hus. human hauler and aUlD-ricksbaw
o\vner association.
(el column from BRTC & DTCI3
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Different rcsearch~rs h<lv~b~el1{~peateJly J0und ()ul(hal sen'icc ~\~lllalion as \\'ell as

]JJssenger bus service standardizations arc related \vitll socio-economic cimmctcristics

with a vic\\i to considering those factors. The respondents have bCl'Il asked a few

pcr,ollai questions acconJing to the prc.dc~igncd questionnaire Ihe results of which

h"v~ been Jiocu>sed in the fol!()".ings.

5.2 Dl:MOGRAPHIC CHARACTERISTICS OF TIlE RESPONDENTS

5.2.1 Age

figure shows that 45.5% respondenls were below 30 years unu 40.5% were between

30.45 years and rest ~%residents were above 45 j'C~IS.Most uf the trip-nwkers were

middle-age people. Young people make more trips than the older people duo Along

with the increase of age, the !lumber of inp decre<Jse,

Re."dt ~I")\,,in the Motijhcel-Ultara rome that among the difti:rent age group, 46.5%

daily trips, the highcs! number wcre made of which 21.5% lrip~ were made by

younger age people (below 30 years), The second highe:;! lHlInh~r and proportion i,e.

21.3% daily trips were also made from middle age pel'ple (30!" 45 Yl'aL'S "ragc) and

2.8% daily trips were Irom older age (abovc 45 years).

Table: 5.1 }'requenc}' of Travel by Pa~sengcr Bus Service 'Lcconling to I)iffcrent
Age-Group (Motijheel-lJtlanl)

Reconletl agc in Year he L1encyofTnL\'c1 I Total
Daily 4-6 times 1-3 timc. Somctime.', Seldom

in a week in a week not ah."",
l3elow 30 Count 86 22 12 54 8 182
years % of Total 21.5% 5.5% 3,0% 13.5% 2.0% 45.5%

301045 }ears Count 85 33 15 41 12 186
% of Total 21.3% 8.3% 3.8% 103% 3.0% 46,5%

Above 45 Count 15 4 13 - 12
years % of Tutal 3,8% 1,0% 33% - - 8.0%
Toml COlm( 186 59 40 0; 211 400

%of'lo(al 46.5% 14.8% 10% 23,8% 5'" 100%"
Sour~.' Field SUf\'l"Y lOOS

I
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In the iVlotiJheel-Mirpur route. ligures shows that most of the trips milue by the voung

age people of bdow 30 years ami double trips w"r~ llIau~ by th~ mo,t of the

respondents. The older age group (above 45 \'ears) made J~WCI'trips. from the

fol\()wing table in the ;'\lotijhccJ ldirpur roLltC, 8.5% or lh~ respondents w(:rc w,ing

dail} pa~~cngcr bus serviceo, 19.0% respOlldenls \\icrc \Ising lour to ,ix times in <I

week. 33.5% re~pondcnts were using onc to three [illl"~in a clay ami only 18 5% oflhe

respondents. who never or hardly made bu~ trip.

Table: 5.2 Frequency ofTra~cI hy Passenger Hu~ Sen-icc llccunJing to Hjjfcrcnt
Age-(;roup (Molijhcc1-Mirpur)

Rccord~d age in Year Frcl ucnn' of Tra"cl I Total
Dail~' 14-6 times 11-3 time, Sometime" Seldom

in a week in a week nol ~I"ay~
Heinl\' 30 COllnl 14 54 72 60 I 52 257
years % ofTotal 41,8% 71.05% 5373% n.D'Y;, f 70.27% 63.0%

3() to 45 years Counl 10 20 50 18 16 126
% ofIolal 47.06% 26.32% 41.79% 21.9.'i% 21.62% 31.5%

Above 45 Count 4 2 " I 4 6 22

years %of10lal 11.76% 2.63% 4.48% 4RR 8, I 1 5.5%
Total Count 34 76 134 R2 74 40U

I % ofTot,,1 R.5% 19J1% 33.5% ~O.5% IR 5% I 100%

Sour~c Field Survey 2005

The ,el'\'ices selecllOn factors for "II the services itr~dcp~ndcnl on ilg'-'. Double-decker

bus sen'ices in the MotijheeJ-Mirpm route and (ircen Expreo' Hus S~rvice> in lhe

Molijheel-lJ!lara Koute I\'a~lh~ highe~t selected pas~~nger hus sel'\'ic~s lilr all the

tlip, Premium bus s~I'\'ices in Ihe l\.lolijhccl-Ulmra Roule and Bikolpo crWj City Bils

S<:rl'ices in the Molljhcel-Mirpur wUle came in the ,L'cond posiliun
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Table: 5.3 Tl".lve]jng by nifferent Passenger Bus Services u('conling to Different
Age-Group (Motijhccl-llttara)

Recorded age in TY.J~csof Pass en er Bus Services Total
Year Metro ]'rcmium DD Green ,\1elrolink Mega cit.

Link Me Volvo 'Ex ...,ss eNG eNG
Helow 30 Count 26 53 1 56 42 4 182
years % ofIolal 6.5% 13.3% .3% 14.0% 10.5% 1.0% 45,5%
]0 to 45 Count 18 38 ~ 91 31 8 186
years % of Total 4.5% 9.5% ~ 22.8% 7,8% 2,0% 46.5%

Above 45 Count 12 10 ~ 10 ~ ~ 32
years % of Total 3,0% 2,5% ~ 2.5'/" ~ ~ 8.lJ%
Tot"l COUllt 56 I 0 I I 1 157 73 12 400

% of Total 14% 25.3% 0.3% [393% 11U% J% 100%

Source: Field Survey 2005

Table: 5.4 Tnl\eling by Different Passenger Bus SCI"Vicc~according to I>ifferent
Age Group (Motijbeel-Mirpur)

Recorded age in I Types ofPasscngcr Bus Services Total
Year BckoJpuCity' Dhaka Karoafully Singll'-

VulvoService eNG Poribahan City Service i)eckcl' DDIlRT,
l3elow 30 Count 66 38 36 30 7G 246
year, % of Total 70.21% 63.33%, I 50.0% 75.0% 56,72% 61.5%

301045 Count 24 20 34 I 30 46 134
years I",{,orTolul 25,53% 33,33% 47.22% 250% 34.33% 33,5%

Above 45 Count 4 2 2 0 I' 30
years %of lotal 4.25% 3.33% 2.78% 0 R.9Ii% 5.0%
Tot,11 Count 94 60 I 72 40 134 400 .

[ 1% oI"Tolu1 I 2.1.5% [ 15.0% 18.0% 100% I 33.5%, 100%

SOlm::e: Field Survey 2005

Middle and older age group of people u>ed [)ollhk-d<:ckcr Voll'o in the Motijhee1-

Mirp"r rolll" and in the Motijhecl-Uttara rouie, young age people muinly chooses (he

Glcen Express CNG Bll~ ~~r\'iec, for the preferable mode ol"tL',l\l"I. Moslly lJUt of the

186 respondents bus trips, 91 re~pondcllls trips were Irpm youngn age group of

people.
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5.2.2 Sex

T<lhk shows that the out of 400 re~pomleots 5S.2% respondent,> \'inc malo: where

41.8% of the respondenls were female. On an avcrilgc mak lral'd Illore trips than

female. Selection of passenger ~cn.iccs also influcnceJ h) s~,,_ Females arC

comparati\'el}' chooses the standard anu ~omfortablc services, Sur""y dula ,hows in

the MotijheeJ-Mirpur route that out of total 2liO number of trip" male re,pondenls

made 98 trips twice in a day i.e, 37,7% and female respondents made 48 single trip>

out of the total female trips uJ' 140 i.e. 34.3% uflhe (alaI knmlc trips.

Table: 5.5 'I rip Made by Different Age Group accortling tl) Sn (J\.'lu{ijhfel-Uttara)

--
Recorded age in Year Sex of the Rc~pondcnts Total

Male Female
Helow JIJ years COllnt 99 SJ 182

% witllin Sex 42,5% 497% 45.5%
% of Total 24.R% I 20,8% 45.5%

30 !o 45 years Count 102 "' I 186
% within Sex 43.8% 50.]".", 46,5%

% of lotal 25.5% 2IJJ% 46,5%

Above 45 years Count 32 - 32
% wilhin Scx 13.7% X.O%
% of Total R,O% - 1;.0%

lotal Count 233 I 167 I 400
% ofTolal 58.2% 41 ,~'~.;, 100%

Source: field Survey 2005

Table; 5.6 Trip Made according to Sex (Motijhccl-Mirpur)

No. of Trios Total
Age Group "

, 2 3 , , Respondent

COllnt " " '8 48 2IJ " 261l

~bk % of Total 33.33% 67,5% 73. 13% 64,~6% 90.91% 88.8'>% 65.0%

COlillt '8 I 26 36 '6 2 3 140
Female % orTolal 66 (,7% 32.5% 26,87% 35,14% 9.09% 11.11% 35.0%

rot"l Count n 80 ,3< 33 22 " 400
Re'p()L1d~lIl% of' 1otal 18.0% 20.0% 33.5% IRSYo 5,5%

,
.15% 100%1

Source; Field Survey 2005



44

TaM•., 5.7 Di,tribution of the Number uf Trips According to DitTercnt Hus
Services and Sex (:\lotijheel-Mirpur)

Bus Scr"icc~
IlckoJpo Dhaka Karnafully Sill~lc. Vol\"o Total

Sex City Servi" •. I'oribahan City Service Hecker DD Respondent

10, Count 96 40 40 16 '" 268
Male % of Total 64.86% 66.67% 58.82% I 60,0% 7U2% 670%

Count " 20 '" 12 00 132

Pemale % ,,["jota11 35,14% 33.33% 41.18% 40.0% 121.28% I 83.0%

TOI~1 (nUll! 148 I W 08 30 " 400
Responden! % of Total 37.0% I 150% 17.0% 7.5'Y., 23,5% 100%

Source' Fidd Survey 2005

5.3 SOCIO-ECONOMIC CIIARACTEKISTICS OF THE IH:SPOJ'I,"[IENTS

I'ahlc 5,8 show, thOltmost (lfthe respondents in the Mot\iheel-\Tllnra roule usc Green

Expr~,~ CNU Bus Services and premium bus senilec, and they Illdk<: their trips for

work ilild educational purposes (30.5% and 17%). The HC>;t1ll,ljllr r~'r()n,e was

husiness (14%), home trip (11.3%), ,odal (10%) ami shopping (9.3%) r~,p~cti,cly.

3.3% respond~nl~ menlioncd olhel' purposes,

Table: 5.8 Purposc of Frequcntly Used Bus Trip hy Differcnt Agc Groul)
(1\1otijhl'el-U tiara)

Rcconlcd age in PO' osc of travel Total
Ycar Bo,;oess/ F.dueati Home Other, Hl<.'rt;lli Shopping Social Work

CommcITc unal Trip on,,1 --
Relo" .10 COllnl 4 6H 21 10 15 111 16 38 182
ye'U5 % ofIolal 1.0% 17.0% 53% 2.5% 3.R% 2,5% 4.0% 9.5% 45.5%
30 to 45 COUllt 43 - 14 J 4 17 I 24 I 81 186
ycar, % of Total 111.11% - 3.5% .8'7;, 1.0% 4.3% " 0% 20.3% 46,5%
Ahove Count 11 - 111 - - I 10 - J 32
45 vearS % of'Total 2.3% - 2.5% - 75% - .8% 8.0%

Counl 56 68 45 1J 19 37 40 122 40()
Total I% ofIol~1 14% 17% 11,3% 3.3% 4,R% 9.3% [0% 30.5% 100%

Sourc~: Field Survey 2005

Table 5.9 show~ lhal ill tJle Molljhec!-Mirpuf roulG. 1I10si01' lh" re.\ponucnts milke

their lrips for business and home-trip purpos~' (24 5% and [7,5'%). Tlw llc~t lllil]Of
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r~~p()n.,e was work {l5.5%}. educational {10SVO}, social (5%) alld r~cn;aLi()nal (5%)

{e~p~dively_ IS.5% respondents mentiDned other purposes.

Table: 5.9 Purpose til' frequently LJsedBus Trip (Motijhcel-Mirpnr)

Recorded age in I Pur ose of travel Total
Year Rusinc,,", Educatj Hume Others Rc<rca!i Shopping ~"ci~l\\'ork

ClIInmercr unal Tri) ooal
elow 30 Count 36 36 50 I 50 12 , 16 34 242
years %oflotal 30.73% 185.71% 71.43% 67.57% 60,0% 57,14% ~O,()%1)4_84% 60.5%

30 to 45 Count 54 4 18 18 8 " 4 I 2G 1]8
year, % ()f rowl 55.10% 9.52% 25.71% 24.32%' 40.0% 42.86% 20.00/0 41.94%134.5%
Above Count 8 2 2 6 ~ ~ I ~ 2 20
45 y~ar,% o[T01[[1 8,16% 4,7(,% 2.86% 8.11% ~ ~ ~ 3.23% 5.0%

Total
Count 98 42 70 74 20 14 20 62 400

%or-To(ai 24.5% 10.5% 17.5%118.5% 5.0 3,5 5,0% ]).5% 100%

Sourc~: Field Suney 2005

Bus services selection factors for the both rout~s Me [I};o intluenced by ilge. MidcJlc

age p~()ple (30 to 35 years of age) and younger age people (hdow 30 years of iige)

was the high~ot u~ers of Irnprov~d eNG bus ser\'ices (37.8% and 27% respGctively),

The ne;:t choice, for the younger age p~opl~ nrc the ,\lIto-ric~~huw and Double-

d,,~~n Volvo bus as their prekrable mode of tr'ln~p()rL

Table: 5.10 Preference of Mode U.,cd by Difli:rent ,\gc-(;nmp (Motijhccl-liltara)

Recorded age in Ycar Mode lJ~ed for trip Total

Auto Minibus Imp,'oved Premium Double
Rickshaw ""' flu, Ilecker

&,""io. Servin' ""'
Helow 30 COUllt I 50 5 108 2 17 1"2
years % within mode 58,8% 100.0% 37.6% IO(J.O% 81.0% 45.5%

% ofTlllnl 12.5% 1 3% 27,0% .5% 4.3% 45.5%
30 to 45 Cpunt 35 ~ 151 ~ I ~ 1"
year, % ,,,ilhin mmlc 41.2% ~ 52 (,1)-;, ~ ~ 46,5%

% ofT(ll~1 8.8% 37.,';% , 46.5%~ , ~ ~

Ahove451 Count I ~ ~ 28 ~ 4 32
year." % wilhm mode ~ 9.8% ~ 19,0% 8,0%

% orT"tal ~ I ~ 7.0% ~ I.o'Yo 8.0%
Total COll1lt 85 5 287 2 21 400

% or rOlal 21.3% 13% 7U% I 0.5'/;, 5.3°";, 100%
Soul'ce: Field S\lfve}' 2005
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S.4 OPERA TJNG CHARACTERISTICS

5.4.1 Pllrpo_~e of Trips Made by Passengers

Trip purpose was divided into seven different culcgorics. These ar~ work. bll~incss,

and educational. shopping, recreational. social am.! horne trip. Another category

namdy other was made becau,~ some responses did nul match the abo\~-mCnl;()ncd

categories_

Work trips are as all joum~ys from home to work places. Bu,ille,~ of commercial trips

are tho,c from one office or bllsincss centre to another fol' of1icml or hu~i11CSSrelated

purpo,e~. Educational trips are defined as trips hom horne to \miOllS educillional

establishments such as schools, colJege~, technical ins(ilult:" coaching CCl1lr~, and

universities for ~dllca(ionaj purposes. A shopping i~any trip that leads to ~hops,

hanars, markets etc. Social trips are trips made for sociali,-;ing (to m~ct friends and

relatives, to ,'isit patients in hospitals etc) or religious purpose' Recrcational trips are

trips made ji-om home for leisure or recreational purp"'''

Tahle 5.6 shows thm most of the r~spondenls on tlie Motijhed-\iHma rout~ use

premium bus services and Ihey make their trips for business unci commercial purpo~es

(23%). The next major re~ponse was edu~ational (16%). home trip (15.5%) and

journey to 'H,rk ( 15.5%) respe~li~d y, I0.5% respondents menl i"neu other purpose'.

Tabl~ 5.11: Purpose ofTrir by Passenger, on Motijhecl-liltarll route

Numl>crof R•• pondclll M.king lhe r"p

Purl'o,eof Premium Ale Double Gr«n E,p'c," Melrolin~ Mega Cit} TOTAL
Travel Ueeker Vol,'u "c eNG

Work 26 (32.5) 16 20} 8 (10) II) (I'.S) 2{2,1) 62(i5.5)

Ed"e~I"H1.1 12{I5} i2 ( [5) 14(175) 1,I(i7.5) P (15) G4(16}

Bu,inc," 22 (27.5) 10 (12,5) Z'I (30) 1{)(12,51 ~(, ('10.') 92 (23)-
Recre~11011"t I ,, () I) I 4 (5) (,(7.\) 2 (2.5) [2 ])

1>hnpping I 4 (5) 4 (5) 12(IS) o (0) 7 ('.5) 22 5.5

Sodal I o (0) 6(7,5) 10(12.5) 10 (12,5) (, (7.') 32 8

Home trip i6 (20) 16 (20) 8(10) IS (22.5) 16 (201 74 (IS.5

Olher.' " (0 16 (200) 0(0 17(15) I 14(175) 42 (10.5)

TOTAL 80 (100) 80 (lOll) 80 (100) 8Q(lIIO) I 80(100) 4{lO (IOO)

* Figures in parentheses ipdlcatc percentage
S()ur~c Field Survey 2005
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In the Mutijheel-I\1irpl.lf roUle, mo,t of the re,pnndctl!s made lheir IrlP' I,,, hl.lsincss

unJ commercial purpose (25,5%). Th" next major respon,e was ~dlLeal10nul (I H.5%),

journey to work (17.5%) and social (l 0.5%) respectively.

Table 5.12: Purpose of Trip by Passengers on Mutijheel-Mirpur Route

Numb." orR., OJldclltM.kin tho Tri(!
Purpo,e of Bikolpo City Dhaka IKarn'pltully Single De,k'F 1)"L1!>I. TOIAL

Tra •• 1 S'f\'ire Parib.han Cit Service 81{ rc !Jecker Volvo

W"r~ I I8 (4 .I) '" 14 (1 5 18 4,5) 12 (3) 70(17.5) I
I':ducational I 14 J.I 12 3) '" 10 (2,5)

,
14 (3 'i 1>0(18,5,

Business/Com", 22 35 24 (6) 18 (4.5) I 20(5) IS 4.") 102 (25,5)
I{ccrcaliollal ~ () 3 I 4 (I) 4 , 4 (I) ? L(J .\ 16 4)-
Shopping 2(05) I o (0) 2 (0.5 6 (1.5) () (O) 10(2.5

ISo<i~1 10(2.5) 8 2) 4 (I) IOJ2 ') 10(~,5) 42(105)

110m"trip , , 12 (3 J " " 4 ( I) 1.1(3 5) 1 3g(~,5J'
Olher; gCJ 12 (3) I 10 (2 5) 8 '2) IOC 5) 48 (12 I
TOTAL I 80 (20) 80 (20) 80 20) 80 (20) 80 (20) 400 (100)"1

• rigll[~s In parentheses indicate percentage
Source: l'icld Survey 2005

5.4.2 Mode of Tru\'eling by the Pa,sengers

Table, 5 8 and 5,9 show th~ ~]()Sl preferred modes or Lill'r~sp"ll(knts. Th~ ligures

rcveal that 49.5% of the respondent> preferred improved pUI>,engcr bu, servic~s Jor

their trip, The next prefnrcd modes of travel are dO\lble-d~ck~r buses {I 9.5%),

rickshaws (13%) and premil.lln bus service (10.5%) on the Idotiihe~I-ULtara routc and

on the Mo(iJh~el-MirplH' route, Ihe modc of lravd prcCcm:d arc rickshaw, (14%).

minibuses (12.5%), and dOllble.de~ker huses (9,5%) iollowillg improved p,,-%cnger

bus ~~rvi~es

Table 5.13: Mode of Travel Preference by Passengers on M••tijhed-tlttara Route

ModeofTravcJ Frequency %
Auto rick.haw " 13

IMinibus 8 ,
I'm roved bus service 1')8 49,5
l'remium bus .on'ice 47 105
BRTCd ' .,ervioe 12 5

Do"ble O""kor bus 78 I~.5

Other 10 2.5
TOTAL 400 1(1(1

SOUJ'ce:Field Survey 2005
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Figure 5.1: Peictntngeoftht Mode ofTn.nl ofPuungtn on Motfjhtd-Unal'1l
route

Table 5.14: Mode ofTnvd Pmtl"elltt by P."mgmll ODMotijbrtl-Mirpur
Routt

ModrofT~ F ".
Irto ri,btll..... S6 14
illibllS SO 12.3

rovedbOIRI"Iia 198 49.5
10mbusIen'ke 10 2.5

RTC' ttniar: 40 10
blrDrc:kftbut 36 9

10 2.5
TAL 400 100

Sourte: field Survq 2005

Il Mlnlt:ul

Dlm~t:ul..-
OP=M\m lui..-• BRTCe/ly aerke

(] Doutlle OeclIer
VOlIlO

"''''''
Source: Field Survey 2005

FIgUre5.2: Poem. of Mode ofT",,'d ofPaSllmgrn on Motijbtd-Mirpar Route

••
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5.• .3 Fr~qUfDcyof Traveling by Pluenger Blu Service

It i5!een frmn the table S.IO and table S.11 that most of the respondents (68.5% on the

Motijheel-Utwa Route 4Jld 54.5% on the Motijhtcl-Mirpur Route) ~ daily

pMsmger1 Respondents trllvcling 4 to 6 times a week constituted the second largest

group in the Motijheel-Uttara Route (12.5%) while passmgen who traveled

sometimes on the Motijhtcl-Mirpur route comtitutcd the second largest group

(18.5%). The thinllmgest group (15.5%) WlISformed by those PM~ traveling 4

10 6 times on the Motijheel-Mirpur route whereas pa5SeT1get"(120/0) traveling

sometimes on the Motijheel-Uttara is falling in Ihi5group route. Passmger traveling I

to 3 times in I week (8,0'~on the MOIijhecl.unaa Route llJId4.()'/. on the Motijheel-

Mirpur ROIllC)constituted the fourth and seldom tnlvelen (J.()% on the Motijheel-

Uttara Route lIld 3.5'Y. on the Motijheel-Mirpur Route) col15titutcdthe fifth group in

Iespec::tof size of the passengeI1I_

Table 5.1:\: Fl"t'qaency of Travel by PU5eogcn 00 MOfijhtd-Utt ••.• Route-

tiIIM:I io a 1lftIl

1.J limn in.ll'ft'k
mrti not.1'II'

...,
Soun:e: Field Survey 2005
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27.

"16
••
12..,

%
68.'
12.5•
12
3
'00

,
----.(

'" "• • •=
4-8_il. 1-3_ ••• &:>lm._ ..- .- ~.~

Sourec: Field Survey 2005

Figul1'5.3 : FrequtllQ' ofTmvrl by Pll!sr~n on l\fotljhed-Utt.nt Routt
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Tablt 5.16: Frrqumty orTr'lIvelby PaJStDgrnonMotijbtd-Mirpur Roule

N.
'18
62
32

"••
"'"

%,.,
150S,
III.S
3.'
'00

'"o&o.iiII •••. no!--.So*bft 3-5

Source: Field SuTVtyZOOS

Flgl:Ift5.4 : Pfl'un~ orTrtvtl by Pas$('!l~ onMolijbtrl-Mirpur Route

5A.ARuson, Brbind Traveling by Sde('led Panrnller BUISrrviet

It is observed.from the following tablt that most oftht pas~m citt comfort, saftty

and lower trllvel time as the reasons behind travtling by the passenger bus serviet au

both routes. The major rea!lOllwhy people use Premium MC Bu$ Service is the in-

vehicle comfort. The air-conditioned closed C'llvironmentpmvides comfort End a

foeling of prestige 10 the passengers, On the Motijhoel-Mirpm- route, as air-

conditioned bus service is not availahle, double-decker Volvo bu~ altrllet passengers

for vehicle comfort. On the Motijheel-Unam route, Mega City CNG Bus Service

dnIws passengers for 10\\o'Cf fare and tmvel time.
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Table 5.17: Reasons Behind Tra~'eling By Selected Passenger Bu~ Service 011

MotijhccP.Jttarli Route

Number of R~SI':'!udeul Cil," lh. Rea,,,n for 1',,,,.lin' h,. Bu, Serv; •• ,
Reason of Prem;U1n Double 'vn?ncn M<trolink Meg" City I TOTAL
Traveling Ale Decker Vuh'o E. ro,,, eM; eNG

Cost , (5 26 (32 5 6(7,5) 28 (35) 30 (37.5 I q4 (23.5

Comfort 42(575) 18 (22,5) 32(40) 18 (22,S) 4 (5) 114 (28,5)

Less trawl 11m. 4 (5) 12 (15) 16 (20 16 (21)) 21> (r.,; 74 (18,5)

iL." woitin time o (0) ,, ," {)(0) o \0) 0(0)
ISufct~ " "I 14(17.5 4 (5 I 12(151 12 ( 15) 54{]35)

IROII.bilit).& Iregul"r;{\' 10 (17,5) 6 (7.5) 18 (22.5) 6(75) I>17 5) 46(11.5}

IPrOI<elion from
4 (5'

2 (2.5) I 10 (?.5'noise, du,t& sm,,~. 415\ o (2L o (0)
Other 4 (5) 2 '2.5' o (~) o (0) ! ' (2,5) "I'TOTAL 80 (lOO) NO(100) 5" lOG) 80(100) I lIO (JOO) 400 100) I

• f-"igurcsin parentheses indicate percentage
:,()U[ce, Field Survey 2005

Table 5,18: Reasons Behind TraYeling By Selected Pa,"enger Bm ~"nice on
Molijheel-Mirpur Route

Number of Res londent Citin the Reas",' I"r rmH'ling hy llu" Service,

Rease'" "r Bikolp" Clly Dh.ku Karnuphuliy SingleDecl,e"
,

1),,"1,10 TOTAL
Travelin Servk. Paribahan Cil 'Sen'ke 1I1UC D,'eker \,,,1\0

e",l 10 (12.~) 14 (17,5) " (20) III 112.j) , ( 10) I 58(14.5/

C",nfnrl 22 (27')). " (30) 22 (n5) 2{, 13:2.5) .i~-17,5)j- m ;;

Less Ir"'.1 time " 22.5 " '''' '0 (25) " n .I) " "0' " "Less "aitin lime " (0) " 5 0 @ I " (II) " I", " OJ
S.fel~' 14 (17 ..1 I 14 (17,.1 " (20) '" (25) 14 (17,5) 7R(195)

R.li.bilih&
(5 \re~"I.rit;' 10 (17 5 " ,(2.5)_ " (.1 ) , (: 5) )0 (5.5)

Prol«tion fmm
noi,e, dust& smok. " (5) ,(2,.1) , (.I) , (II) ,(2,5) P 01
Oth., ,(2.5 ,I" , (0) 2 C' .1) " (0) 6 (1.5)
" 80 ( 100) I ~TOTAL "" 100) 80 (Hili) "" (100) 40i, (IOO).!

* Figure, in parentheses indieale p~rcentage
Source: Field Survey 2005

5.4.5 Inconvenience }:nenunlered in Using the Different l'll.,""ng('r Bus ~"n il'es

Re'pondcnls' opirnon as pr~~cnlcd inlh~ following labl~s 5.14 & S,15 indicat'-', that

the maior illconvf"nience cn~o(lntered in using tbe p~."cngeJ' I1llS,en'icc is Ibe low

frc(jllcne} of "en'iccs provided by Ibc prev~i ling pas,cng~r hu, ,cL'viccs, 1'j, i, ,e'POllSC
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frequency of services pw\' jd~d by the prevailing pas~ellgcr bll'; ',nvicc,_ fiJi, rC5pOll~~

WJ, most frequent for the Green loxprcss eNe, and then j,)r ll,~ Premier J'.JC Bu,;

Service. Other difficulties fa~ed by the passengers on the Motljh~d-tJllara rou(e arc

u~ccs~ibilily or load factor (2G.5%), limikd availability of ,e~l (\0%) iind high rare

(8,5%) ,md on the Motijhccl-Mirpur route, "ceeS.'>lhili!y or load factor (24.5%), limited

aVJilabilily 01 ~eab (6.5%) and high fare (5.5%) r"~rcctivcly, for the lo<lu r<ldor

MClrolink (37.5%) and double-decker Volvo (32.5%) show !he highest response on

(he Motijhccl-Utlara route wh",reas HRTC single-decker (32 5'~;»)and Uikolpo Cily

Super Servic", (22.5%) show the highesl re~pon,c on the Motijhed-Mirpur rollte.

Table 5.19: Difficllities Faced by Pa~scngcrs on Motijbeel-Vttarll Route

Difficulties l'iumi>crotRes on,lent Mentiolling the In<'"n>cnie,,<e
Faced by tbe Premium A/C Double Gree" hp'"" Met,nlini, Meg" CiTy TOTAL
Passenoer He<k<rVolvo CN(; C.W;-

Limited .,c." I 4 (5)or seat e (IO) , (2 ~) ,(2.5) " (JOt '" (I 0)

Probkm or r.,'e " (20) e (l0) , , , (5 ) - (25) " 1'5
Stopp"~" too

(2.5'far~'n"rt . " (7.~) , (7.5) , 0 1"1 ) (5) '" (4 5)

L"" 'peed ) ,, " (7 5 , (2..1) ( (751 o J!2L " (5,5)

Lo" fr<que",y
36 145)"t .,,,,vice 311(37.5 58 (72.5) 38 (,17,5) 1~(225) '"" (45)

O[h<" (Lo"d Ir""Wr} I (751 26 (P.5) " ( 15) 30137,5) P (40) 106 (26.5)

TOTAL "" (100 "" (100) "" (t (0) XO (IOO) 80 (I{IO 400 (100)

* Flg"re~ In parentheses md,calc pcrccnt~ge
SOUlce: Fidd Survey l()05

Table 5.20: Difficulties "'aced by Pl\~sellgers 011 l\1otijhccl-l\-firpur Route

Ilifficultie, Nnrnber ur Re, wnden! Menti"n in • Ih~ Inco'" en'""""
r,,"ed h} th< 8il,,,II'0 City Dh,,~. K"rnaphull~ Single DCC~H I)"uble TOTAL
P""en~er Ser-..ice P"ribah,m Cit\' Service BHTC Ilec~er \-',,[,u

I~',imited~c",." 'C-0(' ,e.t 0 (7.5 , " , , '" (12.__'-.. " (7,5 ", (6.5

Prnblem or fare " '17,5 " (17,5 , " , (5 '" ( I2.5 '" II'
St"ppage> too
If"" apart , Ie " 7.5 '" ( I'.5 " iI' , (7"5 " -(5,5

L"" 'p<cd , 7,5 ,
(2 -' 0 " , I iI' , (0 ) (2,

L"" freq"ency
1152.5"t .,,''''iee ;0 (45 " " 475 '" (.III '12 1.12.5 I 'JS (49,5

Others (Load I (22 5r"etor) " " ( 17,5 " (30 " (J2.5 (C, ( '[) "" (24',

[H)"fAt I " I~ "" (100 • '" (100 '" (1110 "" (lIlt) '"" (100

* i'igures in parentheses indicate percenwge
SOlllce: Field Survcy2()(l5
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5.4.6 Using of Prderred Modes to Reach Bus Stop

Table 5.16 show that an equal percentage oftbe passengers used walking for reaching

the bus stop for their bus trip to destination in both of the selected routes. The next

highest mode used by the passengers is rickshaw (39.5% on the Motijheel.Uttara route

and 41% on the Motijheel-Mirpur route respectively)

1
,

""

•

- - ---

Mnlbus

•

Ii' nen ofTravd N(I -A,
alkin 238 59.5

B ricksbaw 158 39.5
Cu 0 0
Mini bus 4 I
Others - 0 0
Total 400 tOO
Soorre; Field Survey 2005

Table 5.21: Mode Used for Readling B1l5Stop by Passengen on dieMotijbeel-Uttanl
•••k

Source: Field Survey 2005

Figure 5.5: Modes Used for Reaching Bus Stop on theMotijlJed.Uttanl Route

Table!.22: Mode Uled for Readring Bus Stop by Passengen 011the MotiJ1led-Mirpur
Rook

Freqnenq ofT •.•."'1 No %

DO 59
'04 "0 0
0 0

on 0 0

"" 400 100
Source: Field SUIVe}' 2005
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Source: Field Survey 2005
.rlgUft 5.6 : Modn U$rd for R~ln~ Bos Stop 011d1rMIJlijhftt.Mirpw'Route

5.4.7Tim" Sptnt (or Reac:blol;Difftrrnl Bo! Strvite Stops
Table 5.18 and 5.19 show that lID equal paCClllage of.espondents (88.5% on the both

routes) reached the bu5 aops within IS minutes ofwhic:h the highest ptoporrion (48%)

reached the bus stops on the Motijhecl-Utwa route within 10 minutes and 53.5% of

the plIlIsengen reached the bus stops oln the Motijhecl.Mirpur route within 15

minutes. The following figuR: shows that the 5ClViccarea ortlle Premium bus savicc

is completely within tbe distance of 20 minulC:!lfrom the a stop on the route, for the

double-decker Volvo, it is completely within the distance of 15 minutes, for the Green

Express eNG Bus Service, it is completely within the distance of IS minutes, for the

Metrolink, the entire area is Il1O$IIy within a distance 0(20 minutes and fl;1rthe Mega

City CNG Bus Service is a completely within I distance of 20 minutes Cmm a stop.

The service area for Bikolpo City Bin, for the Dhabi Paribahan CNG Bus Services,

for the Kamaphuly CNG City Services and BRTC Singlo-dcc:ker Bus Service 0 the

Motijheel-Mirpur route is completely within the distance of IS minutes ,espcctively

and only for the double-decb:r Volvo, it illmostly within the distance or20 minutes.

••••••
l).IS ndtwltl
~1O •••11411••

MftnlfIak MfP ae,. TOTAL
eNG
Jl 40
26 32.S
22 27.S

•.. ""
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TabkS24 :TimeSprntfor Reachinglhe!lull~'1lJpby~rs OildlCMotijhcd-Mirpur Route

"[ imc 1>pcn! Time S enl of the Res Hlldenl V,in' the ;,<Iccled !Ill' ~crvice
Hik"lpll City Dh.ka Karnaphnlly Sin~l. Decker Double T01AL

Servke Paribahllll Cil Service BRTC Decker Vol"1l
Less thc" 10 minu!., 18 (22.5) " " 30375 n (40) " J35 I J2 (33)

10"15 minute, 5(, " 46 (57,5) 3;:;;7.5)1 34 (4~5) '" (50) 214 (53.5

15-20 minute, 0 7 5) 10 (12,S I " 15) I 14 Cl75t e W) 50 I 2.5

More than 20 0 (OJ " " " (Il) " 'Ol , (5) , Il)
TOTAL 80 (100 "" 100) 80 (11101 <l' 100) "" (IOU) 400 {lOO
• Figur~o In parentheses indicate percentage
Source: Field Sun~y 2005

5.4.8Travel Time for Passenger Trip by Different Bus SCf\'icc~

Tabk, 5.20 and 5,21 demonstrate that a trip time range of20 to]O 1l11nulC,was found

for the hlgheOl proponion of pas~cngcrs using lh~ pas,eng~r bus ,e",ie~ of \\ihieh

llRTC Single Decker Bus S~nice search out the prior position in Lhe Mmijheel-

I\lirpur route, The next largest proportion (32% in (he Motijhed.lJ(Wr8 <Intl35.5% in

the Motijheel-i\1irpur route) of (he respondent made u trip of 30.45 Il1lnute, duration.

Mo~t of the passe~gers prefer CNG Bus services for [ili" trip dural ion in the

Motijhccl-IJttara route and douhle-decker Volvo inlhe MOlijh~cI-Mirpur rOllt~.Only a

few I'e,pondenls have a travel time les, than 15 minules 01' more than 45 minutes,

T,.ble 5.25 : Travel Time for Pa",~nger Trip for Different Bus S"nkes 011the
Motijheel-Utlara Route

Tl'a •• 1Time Nllmb"rofR~, {lndenl ,\lcnlioning ,he Preferable T",v<i Time
Premillm Ale [)ollbt. Green ['press M<lnJlill~ M"~"("jt~ rOJ'AL

Docker Volvo eNG ow;--~
L.ss lhan 15
mi"ule' 0 (II) " ( 10) " (m " !O) , (0) " (OJ

15.20 minnlc' • (7,5) '" 12,5) , 2 5) , (5 , (2,5t " ')
20-30 ,ni""l~' 38 (47,5 " (JO) '0 (47,5) .i~ (47,5) " (.i5) 166 (41 5

0-45 minllle, D '" " (35 " (4-' 16 ('II) I " (45) L.!.n .,~
Marc th,1O 45

10 '12.5) 00 (27,.111 N'18.5)n,inul., " (30) , (5) 14 (17,5)

TOTAL SO (100 "" tOO) "" (100 '" (WIl) "" IIO~t 400 (100

* rigur~s in parentheses indic31eper~cnlagc
SOlll'ce: Fwld Survey 2005
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Table 5.26 : Travel Time for P""cnger Trip for Different Bo, Service, on the
Motijhccl-Mirpur Route

'[h,'ol"[ ilne Numb.rofRes ondent .••.••nlio"'" ' lho Prefera ble Tr.vel Time
Bikolpo Cil~ [)ba~" K.rnaphull}' ISingk Decker Double TOTAL

Sen-icc Parihailan CityScr"itc IJln C !)eckel'Vuho
U,"th"u IS
minul __

I " (5J , (2,5) , (5) " (0) , (0) '" (2.5)

15.20 minute, " (is) , (10) I g (225) , ( I Il) ,(7 5) " (13 )

20-30 minutes 38 (475) 22 (27 5) " (40) 4~ (52,5) ~6(3~5) ,>0 (40)

30-45 minute, 18 (22.5) 38 (47.5) 18 (22,5) 26 (3c.5) 42 (525) 142 (35,5)
---

More than 45

minut •• , (10) 10 (12.5) , (10) , (5) ,(75) '" '"'fOTAl 80 (100) 80 (100) NO (100) 80 (HIli) "" ([(10) '"" (100)

* FIgure, IIIparentheses indicate percentage
Source: Field Survey 2005

5.4.9 Opinion on Travcl Time Regarding Seleded Hu, Suv;ccs

Tables 5.22 and 5.23 show the acceplabili(} indices for trm,e! timc Elf ~ekcl~d bus

~crvLcc" These figure.1 reveal that most 01' Ihe pa~,engers (52.5'% on the MOlijbeel-

Ultara mule and 56% on the Motijheel-.\1irpur roule) opincd that the tra\'el time on

both routes is okay. In (he Motijh~el-Uttara roUle the respomkill', OpilllOIl on

acceptable (rave! time by double-decker Volvo wa, [he highest propOllH)n (5::'.5%)

whcrea~ travel tIme by Dhaka Paribahan is the highe,t proportion (47.5%) on the

Motijheel-1\-1irpur roul~. Only 3% and 7.5'Yo respomlenl did not lllak~ any ~ornll1ent on

smi,faelion or dlSsatisfaction with travel time On tlie Molijhccl-Utlara roule and

Motij h~cl-M irpur route respcctively_

Table 5.27: Passenger Opiniun on Travel Time for Selectcd Bus Scrviec~ un the
Motijhccl-littara Route

'i,'.".! Tim. R"pund.nl JI-1e"liollin lhe P,-c!en,blc Tra,d lime
Premiom Ale Duubl. Creeu Mctrolink ~c~a C,[) IOT.-\L

DcokcrVoho E,nre" C~{~

'Okay 42 (.\2.5) '" (45) 34 (42.5) " (65) 46 (57.5! 2iO (52.5)

TooJoug .1~ (47.5) 42 (52.5) 42 (5)5) 26 02.5) .ill (37.5) 178 (44.5)

-'0 COnlU'.'* , (0) 2 (25) " (5) , (2 '<! , (.I) " OJ
TOTAL ~O (JOO) I 80 (100) ~O (100) 80 (IOU) "" (100)1 '"" (100)

* hgurcs lJ1parentheses indic,lte percenmge
Source: Field Survey 2005
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Tabk 5.28 : P,,"~enger Opinion on Tnn'el Time for Sclcctctl B"s Suviccs ,on the
Motijhcd-Mirpur RUllte

Travel Time R., nndenl :vIcDtio";,, the Prof.mhle TraHI lime

BikoJpo Cit)' nha~" Karnaphnlly Sin~l. D«hcr
,

Do"bl. TOTAL
So,..,';•• Pnribnhan Cit S••.••.icc BRTC ne.k., vor,o

Okay 42 (52,5) '" (50) 54 (67.5) " (60) '0 (50) "" (56)

Tool"n~ " (30) 38 (47.5) '" (25) 30 (375) A (42,5) 146 (365)

~" ",,"uncnb 14 (175) 7 (2,5) " (7 5) 7 (2,5) " (7 5) '" (7,5)

TOTAL SO (1001 SO (l00) 80 (100) '" (100) "" (1011) 41l1J (l00)
-

* Figun;.; in parentheses indicale percentage
Source: field Survey 2005

5.4.10 Waiting Time for Different Uus Services

Table 5 24 and Table 5.25 sh0\\' the waiting lime 01-different bus oef1..i~e on the two

seketcu roUle,. which ","ere prepared according (0 respondents' upin101l v.,ho gave

consistent answers m (he questionnaire suney_ It is obscrv~J thai ,witing time for th~

majority of bus passcngcrs (81% in (he Motijhccl-Uuara anJ 64.-'% in the ~doliihecl-

Mirpur rome) was within 10 minmes on both routes wh~r~,ls ~ "aiting (ime of up 10

15 minutes w~s founrlm 18.5% cases on the Motijhecl-U!lara ami 16.5% 011 the

Motijhecl-Mirpur rOllle respectively, L""er duration of wailing time "'"~ j,",nd I,,,

larger buses of Premium Bu, Sen-ice 0 the Motijheel-UUilCii mule and double-d~eker

Volvo buses on the Motijhecl-Mil'pur route.

T'lbJe 5.29; Waiting Time f(}r Paswngers for Seleeled Bus Service, on the
Molijhed-lHtara Route

Waitin~ Time r\umbec "I' Res onden! Mentioning th~ W" ijillg Tim,' I" Ihe ""sse,!!g'"
Premium Ale DoubJ. Green M<trolillk M~~" (.ill' TOTAL

Decker Volvn Ex ress CNC

Le" Ihall 5
U !U) U !OJ Iminules " (O) " 'Ol " 10) o . (0)

~_ll) ",inutes 324 (8f)70 (~7.~ 54 (67.5) 66 (82,5) 77 (~III "' (77.'t]0.15 minnles 10 (i2.5 11 (27.5 10 (12,~) " ( I U) .., rll) 66(16.5)

'5_20 minnles " " , , , " " (0) " ( '-:i) CO "20-25 mi"ute< " (~ " I" " ,m " lCO " CO " I"
I~ore than 3(1

U (0) o (0) (0' '"'millnte, " " I") " (O) "nHAL ., 'OO} 8fJ (100 '" (lQQ) 80 (/110) 1101l()(J) 4Of) HlQ)

* Figures m parentheses indicUle percentage
Source: Field StLr\ey 2005



Tahle 530: Waiting Time for Passengers for Selected IJ", Sen'ices on the
Motijheel-Miqmr Ronte

i\ult1bcr of Res ondent M.ntion!n 11leWn;ling.Til\l' h, tile Po"c" crs
Bikulpo Cily Dhaka K.rn.pbu!l.y :'.ingl. Deck.r Duuble TOTAl.

Wailm!: 'I ime S''''i« Par;Il.!,"" CitvS."ie< [IIHC 1)«I..r V"I,',"

U" lll.n 5
(7.5' I,nin"tes 2 (2,~) , 0 (0) " ( I 0) " (" 0 C',

S-JOminnl •• 58 (72.5) " (75) ,(7.5) M (SII ) I 70 (87.5) 258 (M.5)

](I-IS minutes 14(175) 14 (17,.I) 74 (92.5) , ( H)) " (5) 114(28.5)

15_20minutes 6 (7.3) 0 (0) " (0) 0 (0) " C' 5) • '"pO_2S min"les 0 (0) , (» " (0) 0 (OJ " (OJ 0 (0)
Mure lh.n 30 IminnIe.' 0 (» 0 (0' " (~ 0 (0) (J ~::- 0 (0)

,[OTAL I "" (JOII) '" (WO) "" (WO) I '" (100) 80 (100) 4(1) (100)

• figures in parenlheses indicate pel'eenlage
Source: Field Survey 2005

5.4.11 Opinion on Waiting Time Regarding Selcctcd Hu,\ SCTl'iccs

T,lbk~ 5,26 and 5.27 sho\\ lhe satisfaction index for waiting lime I()[ sckd~d bus

service, on hOlh routes, On the Molijhcel-\Jttara roule 51% pa,scn).!l'rs expres>cd (he"

opinion thal the waiting time w;u; okay whereas a large proportion of respondent

(605%) opined that the w'uiting time for the sdedccl hus ser\,icts in lh~ Motljhcel-

Mirpur route wa, too long, Quly 5.5% and 4% re,poodclll did not Illilk~<lny~omlTIent

on sali,iacliuo and dissalisfaction WIthwailing time on lhe Molijhcd-U1tara roule ,mt!

Motijheel-Mlrpur rollte I'especti,ely,

Table 5.31 ; Pas.~enger Opinion on Waiting Time Ae<:ept.lhlr for the Seleeted Bus
Sen-'ices on the Mutijheel-Uttara Route

Opinl"n I{., lOndenl M,otiunin' lht Aeeel'tnb;litl' "r W~il"'g 'I in",
R.g"",lln~ IPremium Ale [)oubl. Grrtn M<l""llnl, Mc~n(it} TOTAL

Waiting Tim. [Jeck"r Volvo C, res, G'a; CN(;
Oka~' " OS} 42 (52,5) 4' (52,5) "" (611)1~:14

(j~'I 7()4 (51)

IToo IOllg .j2 (51,5) 34 (42,5) ,'8 (47.1) n (40) n (35) 174 (43.5)

1>'0emnm.nl, 10 (t2,5) , (;j 0 (Il) " ,oj , (10) n (5,5)

TOTAL 80 (toO) "" (lOO) "" (100) "" (1110) HlI (1001 "'" (100)
~

• Figure, in parentheses indicate perceiHilge
Source: Field Surv~y 2005
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T'lhle 5.32 : Passenger Opinion on Waiting Time Acceptabk for the Selected Bus
Scrvke~ on the Motijheel-Mirpur H.outc

Opininn Respondent McnUnn;" !lIe Ace. tabilil~' ofW"itillg Tim.
Rc~arding Bikolpo City Dhaka Karn"phull~' Single [)ec~cr I)"ullic "tOTAL

Wajlin~Time Service I'.rlbahn Cil, Sen'icc BRTC n.,ker Volvn
Okay, " (30) 27 (27..\) '" (50) 34 (42.') 22 (27.5) 142 (35 5)

T"" I"n~ " (65) 54 (67,5) I '" (45) 42 (52,5) I 5~ (r 5) 242 (60.5)

1\'0 commenh , 1') , (5) , 1'1 , (5) , (O) ", I')
TOTAl, 80 (100) 110 (JOO) '" (Will 80 (100) '" (100) 400 (100)

-
* figures in parentheses indicate percentage
Source: ~'icld Survey 2005

5.4.12Acceptable Maximum Waiting Time for Pa~.,cnger ilu, Service

Acccpt~ble maximum wailing time for lhe passenger bu, service,; is 10 minutes on the

Motijhccl-UUara routc passcnger~. On the contrary. fol' the lI.lotilhct+Mirrllr routc

passcngers opined that their acccptable waiting time was 5 minutes. On hoth routes.

passcngcrs of a double-uecker Volvo buses are "tiling to \VUlt I'l" up to highest

duration for their travel trip.

TallIe 5.33 : Maximum Waiting Time Aeeeptable to I)ifferc"t Bus Service
Passengers on the Motjjheel-Uttara Route

Ate"pl.hle Numb.r of R., ondenl M<ntioni"' th. W'''lillg T""e 1,\, <h<1'.,,< n <'"
Waiting Time Premium Iloul>l< Cr«1l Melmlillk MegaCn~' TOTAL

Me 1le<~erVol,o, Ii, ross (.1\(; CI\'G

IL." lh,n 5 minu!" " ,0) " I'I , 2 (2.5J " (OJ I , (II) 2(05)

110minute, " (95) n (97.5) 78 (97~) SO (100) so (laO) 392 (9&)

115minu!" I , (5) 2 (2,5) , (0) " (II) " (9) 6(1.5)

211IlIinnl<s , (OJ , (") " w, , (01 " W, , (II)
--

More than 20

minule, , (OJ " (O) , III, " (O) , (0) , III)
TOTAL 80 (WO) 80 (100) 80 (1011) HII (tII0) 8(1 I Iwin 4001{too)

• Figurcs in purenthe,c,> indicatc percen!agc
Source: Field SlIP.ey ZOOS
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Table 5.34: Maximum Waiting Time Acceptable to Djfferent Hu, Ser"ice
Passenger'S on the Mutijheel-Mirpur Route

Numb.r of Res ondent Mentionin' the Wailill~ Time b} Ihe Pu."." er<
Acocjlla!>!. Waiting Bi~"lp<lCity Dhaka KlIrnapholl} ~i"gl.ll.d,.-;l 1)".1>1. TUTAL

nme S••.•ice Puihab." Cit\' Sen'icc 8RTC Ineck.r Volvo
L." than 5 minut., 2 (2.5) g (I 0) 0 (0) 10 (1?.5) ., (5) , (O)
5 minnl., 58 (72.5) "" (75) 6(75) 62 (775) 70 (S7,5) I '" (64)
10 minute, 14 (11,5)1 " ( IS) 74(975) , ( In) , (5) '" (28)

15 ",i",,(e, 6 (75) 0 (O) 0 (O) " (II) , (2 5) , OJ

20 min"ies 0 {OJ 0 (OJ 0 (0) 0 (0) 0 (lI) 0 (0)

Mordhan 20 ",inules •0 (0) 0 (O) 0 (0) I 0 (0) 0 {OJ 0 (O)
TOTAL 80 (100) 80 (100) 80(100)1 "" (100) SO (100) 400 (IOU)

~ rigurcs in parentheses indicate percentage
Source: Field Survey 2005

5.4.13 Opinion on Regularity of Selected Bus Ser\,jce~

Bus passengers' opinion on regularil} of bus services arc presented in lhe liJllowing

tabk~. In the Motijhed-Uttara route, half of the respondents opin~d Javorabl}

reg~rding th~ regularity of the services whereas UK regularity "I' the service of

~ckcted hus services in the Motijh~el':'v:!irpur routc was not smislu~lOlJ J~l:ording to

Ihe pa,s~llger~. Abou! 10% and 4% of the passeng~r, offercd no commcnts on the

regularity of serviccs oin the MotijheeJ.lJUara route and l'dotijheel-.\1irpur roulC

respedively,

Table 5.35 ; Passenger.~ Opinion Rcganling Regul<lrity of ~c1cctcd Bu' Ser\'iee.'
on the MotijheeHlttara Route

.J i'lum bcr of Respondent Mentioning tbe Ae,'cl'13hili ly ,,1'Wairill/!:'I imc ,'.
JRegularity ot

Se"\'ice Prelhiun, Ale Double Gree" Mrtroiink Meg_Cily TOTAL
D«ktr Voho F:, re" C~G

Re~ular " (55 42 (52,5) " (30) 54 (67..\) 3X (4:.2l. 2U2 (50.5)

In"gutar " no " (45) ;" (65) " (20) " 4()) 158 (39,5)

1''10 tOffiUlenl< 14 (t7,S) " (2.j) , (5) 10 (12.:") 10 (I~ .Ii- '" (I 0), TOTAL "" ,"0 '" (100) '" (100) "" 100, '" (I (0) I '"0 (100) I

* l'igures in p,,-r~n(hescs indicate per~~nlage
S'llIrct" Fidel Survey 2005
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Pre.'niumAiC DDVOLVO Green
Ewess

Met'Olink Meg,e"1
GNG

TOTAl,

~o",ce' Field SlLl'vey 2005

Figure 5.i: Passengers Opinion Hcgarding Regularil} of Sel~ded Bus ~~r\'icc in
the Motijhel-Uttara Rou1e

Table 5.36 : Passengers Opinioll Regarding Rcgulal"it) "f Seleded Bus Sen'icc on
the Motijheel-Mirpur Route

Regularity <> l\umbcr 01'Rt'Spondent Meptioning the Aoceptability of Waiting Time

~~niceBikulp"Cit~ [)h"k~ I(arnophull}' Sin~l,D«'k'T 1)0,,101 •• [OTAL

SO""" I'Rrib.h,n Cit~S",k,' IlR rc Uoci,e,' ,'01>0

R<~ul"r 14 (J7,j '" (25) 34 (42.5) '" '"' ", (\ j) 136 (34)

[,regul",' 58 (72.5) '" (7U) " (55) 33(475) 52 ((,j I '" ((,'

r-u <o,no,",," , (lill , (5) , (2 •.1) " (".51 " '"' '" (4)
TOTAL 80 (lOO) 80 (IUO) 80 1100 80 (1001 '" (100 J 400 (100)

• figures in parenthese\ indicale percentage
Source: field Survey 2005

5.4.14 Satisfactiun un Selected nus Services

rabies 5,32 and 5,33 show that tbe majority of the surveyed pa"engers ",erc nOI

satist,ed regarding Ib~ services oltered for the pass~llgcrs W jar, AIlhough Ibe highe,l

p"'portion "f d"uble-decker Volvo passenger expressed thei,. 'ulti,ral'li"n wilh the

,ervi~~, providcd on both rollte"

•••



Table :'.37 ; Passenger, Satisfaction on Sel~ctedBu~Sen'ices Onthe Motijhecl-
Utmra Route

I~ "IR'.'pond,nt Mentioning Ihe Salbfa'lion"" Bu, ~Or\ico, nn (1,0Motijh«t.l1ttam Ronle
~"I;,r"otin" nt
Ih<P"",'n~"" I'",",i"", ;1.1(; (Jonbl. Gr••n ,\t<trolink ~h'~" t.-i'y I 10'1-1.1.

iJ<,korVoho I,;, , •• , C1'G
Sati,fi.d 3(, (45) " (35) " (27. ) " (1,5) ~4(3t11 I 162 (40.51
lli".ti,f«d :;2 (4<1) " (,5) 54 (67.5) " (;:7,51 I '" 1(") I 'P (53)
,,"0eomm,nt> P ( 15) " CO) ) , I, (70 I I ) (51 " '0,51

TOTAL '" (100)_ '" (100) "" f 100. "" (100I '" (1001I 4(l0 (100)

• Figur~~ io parentheses indicate perceotage
S()urc~: Field SlH"CY 2005

212

! I'",,,.,,",, AlC DDVOL"J M,,,,e,',
rN(;

I (11 A I

Source: Field Survey 2005

Fi~ure 5.8 : Passellgen; Satisfaction 00 Selected Bus Scrvicc, on the ;\lotijheel-
Uttara Route

Table 5.38: Passcngcrs' Satisfaction on Selected !lus Scnic~, on lhe Motijhccl-
Mirrur Routc

I~,ati,faetionof R"'l'ondo"l Mo,,',"ning ,he Sati,faetion on U,,' S.",,,", ill tho .\Iotijh •• l-Utla" Rout'
Itlle I'a"'''ge" Bikoll'0 City Ilh.1ul I(arnaphnlly S;o~k Il",'ke,' lJounl. TOT,\1-

Seniee r.rill.han Ut> S,n'ie, IJRTC IIJ<ek<t'\',,1"0
Sari,fied '" (:'5) 1~ (2::..1) )' (5' 5) V (4'1, I '0 (.1.11 14'1 (}5)

Di>,.li,I1,'d 58 (n.5) .I~ (7'.5) 38 (.17.51 " (Ull I 52 ',65) 2j4 (63.5)

No"onumnt. , (2.5) , CO) , CO) " 101 " (I'I 0 (I ,)

I'OTAL '" (100) "" (100) '" (100) "' r I00) 80 1(100) '"" (1011)

• Figures in parentheses il1tli~alCpcrcentage
~o"rce: Field Sltrv~y2005
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5.•••15Willingness to PlY Higher Fire for fhe Improvtd Bill Stl"YlttJ

A total of 800 Pa5~ were interviewed in the pauengers' attitude survey of which

400 passengers on the Motijlleel.UtWll TOOlelind 400 passengcn on the Motijheel-

Mirpur route. In this survey. each pDssenger wu asked about their actual fllfe pllid and

thcir willingness to pay extra fare for the improved ~C~ rather tban prevailing

passenger bus seMCd systems. Most of the lcspondents in the both routes opined

negative for II'Iepaying extra money for the Ilunehing o(new improved bus services

while 36.5% passenger on the Motijheel-Uttara route and 3S.5'V. passenger on the

Motijbecl.Mirpur route are willing to pay higher fare for the imprnvcd passenger bu,

services iflhere is llny provisiorl.

Tlble 5.39 : Willingncn to Pay Exlrll Monty for lhe ImprovC'd Pllnmgtr Bus
~ers intbeMotijbrel-UUan Rolde-- Rnpondc:nn MembrlllJ: l~ Sathfadkoo ••••Bas $en-m 011•• Motl.Pwd-Urtan Rnmr

~... F'n'mlcllllAIC G_ M••••••••Paw:"i'" i ••••• M~~' TOTAL
Dftkn"Vah .•• F.~~ eNG

a III (22..'l) 24 (30) 32 (40) 31 (41.5) 3.$ (42.5) 1<f6 (36j)

., 61 m..s) " 0'" " (60) 42 (52.5) .c6(S1~ B4 (633)

TOTAL 10 (l00) 10 (100) 10 (100) 10 (lDO) 10 (100) MlO (100)

• Figures in plll'ellthese5 indicate paeeuugc
Source: Field Survey 200S

/OY:;j
'~

R', ' :,' ri . S ""' So!idiw::ti"" "" n... S<ni<rJ in Ibo MaIijIJ<d-Ullar ~

Source: Field Survey 200S

F"lItUfe5.13: WiIIingnm to Pay F.rtn Momy (ortbt Imprond Plmmgu 8ns ScnimI
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Table 5.40 : Willingness to Pay Extra Money t,)r lite Imprond Passenger Bos
Service, in tlte Motijheel-:\lirpur Route

Willing",,, R••nndent, Mentionin the Snli.faction on Bu, Services on "loH -heel-linsr. Rout.

nUbe Bikolpo Cit~ Dhnka Knmnphully Single Decker Double TOTAl,
..lJ'1!'.'.!!ge '" Service Parib.han City Service BRTC necker Volvn
y" 26 (32,5) '" (35) '" (35) 22 (275)1 33 (475) 142 (35.5)

" 54 (67.5) " (65) " (65) 58 (72.5) 4" (525) 258 (64.5)

(100) I -TOTAL "" (lOll) "" (100) "" 80 (10(1) "" (IUO) 400 (lllO)

• Figures in parentheses indicate percentage
Source: Field Survey 2005
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APPLICATION OF AUP IN STANDARD EVALlIAT10N
OF PASSENGER BUS SERVICE

6.1 I~'I KODliCTIO:"

Thomas J. Saal)' developed AHP in 1977 for mililaT) contmgency plunmllg to allocate

scare rc~()urce'< ami for polilj~al p<lrlicipation in negotiated disarmament agreement.

Vargas referred that it is a multiple criterion metho(iology. In 1990, Sumy explained

the i\IlP as a structured process consisting of a goal. criteria. wl1-crilcria, and

alternative (options) and a ~el ofju<lgmcnts (0 establish a rei'lliomh,p amongst them.

The ultimaw objective i.1to obtain a scale of relative importance tix the alternative>.

6.2. ANALYTICAL HIERARCHY PH.OO:SS (AHP)

'] he anal}1ical hierarchy proC~5~(AHI') is a muiti-attriblilc modeling methodology,

which was developed and applied by Saaty. AI IP ha~ be~ome a popular tool fen

problems of multi-aUri bute dec i~ion.making.

Thc principal idea of AHP is based on pair-.vise cOlllparis"n~ al the different

hicrarchical Icvcl~ of a problem, which is conccrncd with cvaluating [hc rclative

imporlallCe of a Sd of criteria, Pair-wise comparisons of the erit~ria arc I'cpre,>cntcd in

,I matnx lorm, liOln \\'hi~h the rdati.'e \\'eights mny then he ~nIclLlmed hy special

procedure. The basic obselnltion 1&thal it is ea"ier to compare tht' importance oflwo

different criteria thim to make an overall compari"m In one ,,,,eep, For the sake of

Jss.:s,mcnl. a hierarch}' of the weightillg~ of the ~tandmd evaluatlOll lactor is

&lJlIl'tured. Sud] a hierar~hiC<11~lrlldllre help~ to clarify the rclatiollship~';;n~ng

various performance evaluation filctorS. It, ill lact. conform, to the way in which

hUIllJn beings view things.

Aftn defining the problem pnrall1etcrs. the first step in AU!' is to decompose the

deci,ion-Jlla~lng P[()Ce~Sillto hinarchieal critcria levels. 1.01' c,l~h h;cr"r~h} level, lhe

criteria arc examinee! through pair-wise compariwn matrix. TI,e: \\clglit<; to bc

atlribwed 10 the ditkrcnl critcria arc thcn clileulmed liS the components of the

nonnallzed F.igen ve~lOr for [I]~Illaximum eig:ell-vilrH~01' [his lllil\ri~. This pro~ess is
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repealeu for each hierarchical kvel of the deci<;;on trec. I'hc hierarchy is C()I]strucwd

so that the lower levels of hierarchy are refinements 01')1& upper kwh. The decision

aitematj'e, are placed on [he 10",c51 level of the hiermchy.

Some of the impomml intangible variables (five perfOlmuncc measures and other

criteria namely Travel Time, Waiting Time, Availability of Service i.c. Load Factors,

Regularit}, of Services and Comfort) have hecn studied to analyze the mode use and

selection pattern as well us behavioral pattern of (he trip makers and their attitude

jnward~ mode choice. The outcome of the moJeI where wcightagc of different

patlcrn~ and criteria's those influence> the standard evaluation of selected bus

servICes. All endeavor has hecn made to relate Ihe per~()nal characteristics with the

outcome of the AI-IF model. The main purpose of the AI-IP model i~ 10 in,~stigatc the

behavioral aspects on prefcrenee of the respondent~ getting thc services utTered by the

contcmporary passenger blls servic~s.

6.3. MATHEMATICAL f)ESCRIPTION OF AHP

The logic of pair. wise ~l>mpari~on of n elements (dirbent criteria) is carried out in a

matrix A ~ (u").

WIllY! W1IW21FflW3 W1IWn
WllWI W21W2 W2IW3." W1IWn

A ~ W3/Wl W31W2 WJlW3.. W31Wn

Wnll¥l WnlW2 Wn!W3, Wn/IFn

Where the eIemenls "f lhc matrix are the pair-v,ise comparison rali,,_, "I [he weights

Th~ p~ir-wise comparisons a[~ done sn thm one compares th~ COhLl11111I11itto the row

u~iL Thu, a matrix [mil> i~Inrmed with a, = w,lwj. The matrix A i, reciprocal UJ'= II

i1>jJ and all its diagonal entities are unity (aii = I). For such a ;tudy. ;l lOlal of n*(n-l )..2

comp'lrlllive judgments are thus required. where n j~Ihe number oj"nllcrja used 10

~valuate the cOllsidered hi~l1Ir~hicallcvcI.

t•



'lhc matrix rank orA l~one and the l'ulluwmgeqwLJunhold~'A ~W= n/W

Where w= (11'1, 11'2,...,.11"11)

W is tile relative weight vector and n is the number of clemcnts.

The problem of !lnding If ha.>thus been re~<lslin lenTl~01'a ill<llri;..~lgebr~ eigen-

value equation with n a~the eigen- value and Was right eigen vector oftbe matrix A.

6.4. STRliCTURE OF AUP MODEL

All!' organi7es the variou~ factors of a problem into a hierarchy \imilar to a tree type

Slruetur~ (Figure-6.1), The top level contains the Gual. lnt~rmedlille leveb r~present

the [aclon; and eriteri~ ofth~ problem. At lh~ botlom of the Irc~~r~\he leaves. which

represent the choicc or alternatives. A complex model may have additional level to

repre,en! Jllrther breakdowns of the main criteria into sub-crilCri<l.

Hence Premium lius Scrviees, Green Express CNG ~ervice,. Metrolink. M~g~,City

CNG Servicc~ and Double-Dcckcr Volvo on the \lotijhecl-Uum~ rOllteand Bnkilpo

City Serviee, FlRrC Single Decker, Kamaphully Cl\'(J City Service, Dhaka l'arihahan

<lndDouble-Decker Volvo on the Motijheel-Mnpuf route havt' bet'n ~eleded for th~

~omparison, A higher number of alternathes in thl, k,,~l in~rc<lst'the ~omp1J~ily01'

the questiollnaire, Hence the number has been restrkl~d lo unl}'Jive ((igure:6,1),

r"",,,",c. '0', '
GO,\L Choice of Passenger Bus ~"rvi~e Ba,ed un ~bndard

r,c'"c,O,C, 0"'"
CRl f"J:!R1A

,,=cm,Level:OJ
Al.TFRNATlVF

fmvel
'lim~

Premium
Bus

(; ro.en Double neeke!'
VOLVO

Mega City
eNG

Metro
Link

H~urc 6.1 HicrarchicalStructure "fthc AHI' Mudd
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6.S. AHP MODEL AND AGGRE(;ATlON TECHNIQUES I" AHP ANALYSIS

According 10 AHP model choice process is to be ,lrudllr~d in hl~r<lrchiC<l1order, in

dilf"renl levels such (hal the factors in each level is rdated to at leJst one tactor of

each preceding and the succeeding le,eb. Here in the bC~1policy Ch0ic~ method. the

sde~lllln process has be~n divided into four levels as follows:

LEVEL 01: GOAL oflhe structure is to find out the "Determination of the Relative

lmpllr(;jnce of the Selected PM and ,elected bus services"

LEVEL 02: CRlTERIA, the factors on which standard evaluation d~pctlJ more. Five

most imponant criteria have been selected for the ,~lecting of ~cn'icc <;tandard. Ihesc

ar~ time of !ravel ami waiting, regularity of service, accc5sibiJily or load factor and

comfort.

LEVEL 03: The elements in lhe third level of the choice hlermcby ure the ~eleded

services of the passenger bus service domain in the paniculm route of Dhaka city,

'J he process begins by preparing the deci~ion tae[(Jrs amI C()[],lrueling a hierarchical

structure lhat will servc a<;the input data ill lhe AHI' m"duk The ,\HP involves

priorilizing the decision faclors based on the hierarchical trame\\'ork. desc~ndmg Ii-om

a goal of lhe I.ll~k, (0 gwup criteria and finally 10 tht' ullcnluti,'c,_ The individual

re~polldents' pre]i;renee weights were considered scpar<ltely (HI Ihc ()hi~etives and

alternatives \'alue" The nonnali7ed weights and ~le cone~p('ndl[lg consistency ratios

were oblained from each matrix developed on the basis oj tlwJr Jilled up

questionnaire, Only case, C()nSlsteney ratio is less than I0 p~rccnl have hccn selccted

for timhcr analysis,

Figure-6,2 sho\vs an t'xample of how the hierarchic;,l ~lructLlreof Jccision factors can

b~ e~labli,hed. in which travel time, waiting time, regularity "r~crvie~, load factor and

comfort arc crileria and ~el~cl~d hus scrvices are pr",e11lcd a.' linal alternatives,

•



In the AIIP, it is po,~ible to aUaeh a relative preference IlleaoUle to each criterion

sdectcd in the previous step, Th~ hicrarchy of thc dccision critcria that has been

e.\tablishcd facilitates this process by permitting the rocus to h~ 011comparing a ,mall

number oi' criteria at a time. Setting priorities is mded by lh~ pair-'~l,e ~ompwi~on

aspect of the AHP. whi~h <lllows a eompariSOll of only two criteria at 'once,

eliminating thc potcntial confusion of ha~ing to estimate multiple criteriu

simultaneously. The Jcqlllred relative weights of the criteria in different stagcs of

e{)lllpariwns arc synthesized, yidding the colllpo~it" priOr1li~~ oj" all crilcria <lnd

eventuall}' lh", relative ",eights of the alternative.

6.6 PROCEDURES OF STAJ\f)ARD EVALUATIOl'\ TECHNIQUE

I he proccdure of standard ",valuation analysis 1'01'selectcd passenger bu, services by

l\'O defined route~ invoh",J the l'otlowing ,teps:

Q Identification of selected pa~~enger bus snvicc~ in [he two ddined routes.

Q Defining perfornwnce; measures (PM';) and dctcrrni 1l<lliOIlof scores,

o t\c,! Llisitionof preferences through questJonnmre

u Detel'mination ohveighto for each factor in ten1\'; of service"

o Computation of the sum of weighted lador ,cor.::, lor ,dected bu,

serVices,

6.6.1 Id~lltifyinl: of Pas!~ngcr Bus Servicts and its Rouj~s

First the passenger bus senic"" tQ evaluate the stsndard in tenm 01 ,en';c",s hw; b",en

selected. Based upon literJtur~ sunc} and di~elt~sion with ~xper1,. ten bus servic"".

th'e oi- each route Llamely Premium Blls Servie~~. Green Expl'GSSeNG Services,

,Mdrolink. Mega City Ct\'G Service~ and Douhle-Deeker Volvo on (he Molljhecl-

UttJfll l'Oute and RukJlpo City Service, BRTC Single Decker. Karnaplmlly eNG City

Service. Dhaka Parib"han and Double-Decker Voh(J 011the Motijilecl-:Ytirpur roule

ilaI'e been selected Jor the comparison and prillriti~~ idcntificalioll in (el'm~of serVlce~

standard.
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6.6.2 Definin!: Performances Measures (PM',) and Determiuation of Scores

For each parameter, five pcrfOlTIJallcemeasures Willi scores have been defined, A Six~

point scalc: 5 (extremely important), 4 (ml.u;h more important), 3 (more important), 2

(moderately important), 1 (slightly important), und 0 (ctjlk111y important) soak was

used to measure degree of stundard of surveyed per1i.1Tmanccmom,UfCS. The degree of

services and corresponding scores arc shown in Tabk-6.1

Table.6.1 Ilegree Ilf Sen'jces of Performance Measures of Seleded Pas~enger Bus
Sen-iccs

13us Services Performance Measures De 'J eo of SeP,' icc, " i Ih Score, , 7 7

Premium Bus Travel Time ~ R ~ ~
Services Waitin' Time A ~ ~ ~ ~

R, ularij , of Services ~ ~ IJ ~ ~

Load Factor ~ II ~

Comlorl A ~ ~ ~

Douhle Decker Travel Time ~ B ~ ~ ~

Volvo Wailinu Tim~ A ~ ~ ~ ~

Regularity of S~rvices ~ ~ C ~ ~

Load Factor A ~ ~ ~ ~

Comfort ~ II ~ ~ ~

Green Express Travel Time ~ ~ ~ D ~

eNG Waitin Time R ~ ~ ~ ~

Re 'ularity of Services ~ ~ ~ D ~

Load Factor ~ ~ C ~ ~

Comfort ~ ~ D ~

Mctwlink Twvel Time ~ ~ ~ D ~

\V,liting Time C ~ ~ ~

R, lliaritv of Services ~ ~ ~ 0 ~

Load Faclor ~ C ~ ~

Comforl ~ ~ C ~ ~

1I,kga e,ly Travel rimc ~ ~ ~ D ~

CNG Waitin' Time II ~ ~ ~ ~

Re \llar;tv of Services ~ ~ ~ ~ E
Load Faclor ~ B ~ ~

Comli)rt ~ ~ 0 ~
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6.6.3 Acquhition of r:"pcrtl' Prcfcrcncc~

Expert Choice (EC) soflware is a mulli-objecti\c dC(ISion SUPPllrt tool based on the

Analytic Hierarchy Process (AHI'), by which to dicit the value judgments of

pcrfnnnancc mea~ure>;un (he relati"e importance of service standard in respect to

~elecled bu> senices, The experts' preJerence~ or vallie judgments ilre 'raw data' for

the \\ieigJlling: of performance. TIler" are Jive step> of acqUIsition of experts'

prderence (Figure-7.2).

denlljicalwn 'i!human C<l'erl I

election of acquisition method I

---jPi'cparU/iOIl 01 [Jue.llionJllllre,\ I

Figurc-6.2 Acquisition (If E~pcrh' Preference.1

a) Familiarization with II,,' domain
The lir,1 la,k ill pre1ercocc acquisition is to determine prC<:I'cly [hL gonl. ohjectives or

,Itlriblll~~ 011\vhlch prererencc~ were elicited. 1'0 this end. iI kmmkdgc worker (the

software who eJicil.'; exp~rl~' value judgments) needs to bewlll,' filmiJi~r with the

work accomplished in the t\'o'Oprevious ~tilgcs of probkm definition and hIerarchy

construction, j he outcomes of th~s~ >l~rS inelude a hierarch;. of standardi"illlon laetor

weightings,
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b) Id"lIti/icatioll of Expert
i\ rnt1lti.obj~ctivc decision support tool "Expel'! Choice 1.1'- based on Ih", Analytic

lIiemrchy I'roc~,s (AUP) "'US idelllified us an analytical c"per! of value judgments.. .
The researcher in conjunction with the expert choKe ilCCl\lnph,hcd thl'~ 'i'aluc

judgment proc~ss in relmwn W slundanJ evaluation factor, wdghting.\

c) Selection of Acqui~ition Me/hod

rhct'c arc various methods to collect data. Among [h~se methous, mlenicws (either

structured or un>tructur~d) are the mo,l commonly used and widdy uccepted approach

lo pn;fcrcncc acqui~jlioo Pair wise comparisons provide a useful and dJicicnl tool for

preference acquisition. This is because It i~p,ydwlogically easier Ii,r most individuals

to form pair wisc judgmcnts bcl\\iccn two particul~r <;;k~w~ts tha~ tll cOll\pare among

lh~ 'n° objeet~ at one lime (Saaty, 1992),

d) Preparation of Que~,tioflflllire_,

The questionnaire is prepared for its simplicity and flexibilily d1Urackri%e~ a

structured interview, The reqll<;;~tsfor pair-wi,c comparisons arc made through tables

fllther than qu<;;sli()llSor malrices. All that an jlllervj~wee lle~d, to do is to simply llCk

to mark with his 01 h~r v~lu~ judgments on which oflhc two Jaclofs IS~lorc important

and huw llJany time'_ The inte[\i~",~~ ~an choose either a numerical or II linguistic

>eale lor pair-wi,c comparisons, lhe kvelldq;rec or prefcrcnces for e,lCh pair-wise

compmi:;on and the C()ITC;poLldingdefinitions ,Ir~ contained in i"ah!c-6,2. /\ level of 1

means th~! bolh chilra~teri~tic~ arc cqually important. A k"d of 2 implies that on~

ra~tnr i~ ~Iightly important than the othef j~; whereas a level of 5 IllC,IIlSthat onc laelor

" absolute dominance of one fa~tor 0' ~r the other.



73

T"bl~-6.2: AHP Seale for the pair-"isc comparisons

lnten~i(y 01" Definition ,md explanation
)rnportanee
0 E ual im ortance (T\'lio factors eontrihute e ualh to the objective)
J Slight imporwnce (Experience and judgmcnt slightly jJ\'or olle lil~lOr0\ n

the another)
2 Moderate importance (Experience and judgment moderaleJy l"<lvorone

factor over tilc another)
, More importan~e (Experience and judgment favor, mOle one lilclor over,

the another)
4 Mu~h more importance (Experien~~ amI judgmenl ,trollgly favor one

factor over the another)
5 extreme or Absolute importance (ant' i~ of the highe.\t possiblc order of

affirmation as compared to Ihe other)

An excerpt of the questionnaire is given in Appendix-A.

6.6.4 Determining Factor Weights for Each Perl"ormance Mel.sure in Terms of

Services

Deri\'ation of relative factor Weights of"Perl"ormancc Measures is ~()mpleted in [hi~

~tag~ A pair-wi~e comparison matrix i, con~lruct~d in analytiGal tool "b..perb Choice

I, I ..and [hen it I, applied to the,e matrices 10ca1culilte Ihe w~ighling SCOl'e"

'I he rc"lllt~ of the calculations were [hen prc,ented to a inventol)' to Ill" pn:lCrenee

in formalion for final evaluation,

6.7 SUM:'t'IARY

) he detail concept of AIJI' mod,,), n's calihration pro~e(hLre ami unalysi, process of

experts' choiCe' software by J\.HP model has been di"u~s<.d in thi.l chaptcr, fi\c

performance measurc, lil~tor~, J"<lClOrsrating and f:ldors ,,"c1ght have ul,o heen found,

From the e;..per\~. choice Sl)/tware through AHP lechnique. ihe,e data alld factors

weight. j~~lnrs mUng have been determined. 1 he rcsllil und OUl~("n~ by the expert

choice sotiware W<lS u.,e!i.Li(0 determine ~()mJl()~ill' ,core \)1"q"ndard c.valualion

analysis.
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7.] RESULTS OF PASSF:I\GER ATTITUDE SIJRVEY EMI'LOY.El) IN LOS

MODELLING

Travel Time

Bus r<lS,cngcr~ were asked about 0P'nlOfiS 011their cUlT~nl kv<:l of hus tl'avd lime Ii"

the ~de~kd hw: services. About 52.5% passcngel in \h~ MOlijhcd-Ultara roule and

56% pa:;s~ng~r~in the Motijheel-:Mirpur route considered their travel time ~, "okay"

und a remarkable figure of passengers considered their Ira\'el Iime as "too lung" ,,"hich

arc in an amount of 44.5% & 36,5% in (he Motijhcd-Uttar<l JI1lI l\1otijhcd-Mirpur

route rc~rcclivcly, As the [lotable <;izcofth~ tutul rc.\ponclcnlwer~ c~p~d~d to be not

satisfied. further inquiries were m<lue about their <Jcccplabk levels (\j' Inn'd lime

COl1lpur~dl" an alternative mode.

The la~i-cahicar is a \,jable allernative to bus tra"cl alll! as such pa'o~nger~ werc asked

aboul their expectations of rdutil'c travcltirne~ b)' thcse two modes i c. thdr opini()~~

rcgarding how "lowcr bus compu",d t,1 a taxi-cab/car would be ,Icceplabk to them, A

"ide rangc of slower bus compared to c"r in pcrc~nl fornl was ,pccilied

For convenicllce of mterpolaliotl, thc n;~ults are pre~cntcd in ligun; 7.1, \vhich

re\'<;;akd that a bus slo\\'er than car by 35 percent \\a, acceptable 10 50 pcrccnt of Ihe

surveycd bus passengers. On the olher hand a Jilty pcrccllt ~lowLl' bu, (comparcd to

car) was aceeptabk 10 only 20 percent of the pa,scllg~rs. Thc I'cquir~d houndary

valu~s I,)r lhe six sCf\'ice categ()ri~s of the travd timc p~rr()rmaL1cctlleJ~lIre~ werc

estahlislwd Irom thesc imporlilnt fillding~ und are pre~cl\tcd in a i<.,llowingscciion.

Waiting Time

Figllf~ 7.2 rcpresents [he I'csult> "I' the SlIrvcycd pa,scllgcrs' 0P"lLOIl 1l'"ard, their

waiting lime und duralion of \~ailing time. Passenger wuiting limes \\cre mqui,'cd as

Sllitab Ie or ,U1istil~lOryand un~u;tablc or too long t()g~lhcr " iIh lhl'i I' ~~i.,tmg mngt "f

\\allmg times. Altitude SlInt)' results rtvc3.lcd that up to 10 Illilllltcs "I' waiting tmll'

wn, ae~eptuble to m,,[~ than 50 percent of the bus p"s.'Lllger~, fSa.,eJ upon thes"
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findings ~bOlil th~ ucccplabic levels OfVv'llllinglnnc_ lh~ Icqllir~(i b()uml:iry values Ii.H-

dle si~ scrv ice catcgones of lhe wailing time pCrf0]'ll,nnC~ll1~aSll!~'\\'C! Cc:,lubl isiJ~d

~nd al"CpreseLlted ""~following,
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7.2 RELATlVF, IMPORTANCE 01" THE SELECTED 1'1,,1{I'ORMANCE

MEASVRFS FOR THE PASSENGER BUS SERVICES

J klcrrn ination of relative importance or weights tlf !h~ selected l'~ Is JI'C css~ntJal for

combining the individual LOS categon",~ again,t the PMs. Th~ l"d,niqll~of Analytic

Hierarchy Process (AlII') (Anon., 1992) is employed for tll], purpos~. III order to

dctermjll~ relal;\'!: importance of the ji\'e selected P;..,ls, U Slmpk AJ-ll' model will b"

prcpm'cd with th" noclc~ (five l'Ms) under the goal of "Delerm;nal;on of of rdati\'"

impol1an~e of P,bscngcr l3us Servi"es". Pair-wise relaliv~ importance ofth~ pa~~cngcr

bus serVlce~ against the PM's as ohtaincd from ~ach pass~ng.cr,' re~p,,[]~ein the

al\llude slln,ey, will input to the program, and overall relative impm(Llllcc of the PMs

assigned b} each passenger (responucnt) are sepuratcly obtaineu b} nmning (he

prugrum, However, those judgments oj ~ome re"pondents an: di,cardl'd \vhieh, on

being ted into the J\HI' model. proJueed an ineon-;i,[elley ratio beyond a defined limit

(3,0 j, !laving thu~ obtained relative importance 01" the I'Ms for imlLviuual rcspondents'

re~ponses, average overall \\ieighlage for eaeh 8elected bu, serV1CCSwas dd~rmineJ

hy taking aven\ge of all the 'valid' individual respondenls' ussigned weightages,

Application of the AHP methodology provided the rclati\'e ,,'eighls of tr<l~el time,

waiting Ilme. load factor, service regularity, load factor and coni forI as 0,49, 0.29.

0.59,0.11 and 0.30 rcspectively l'he results reveilled lhat bus p<l",cLlgel'scOll~idcred

load factor as the most important attrihutc followed hy lravc'l ti~, w,llling lime.

~omfort and regularity of scrvices.

7.3 DEFINITION OF STANDARD BlJS SElH'[CE rHROlJGlI Tm: LOS
CATEGORI~;S

1 favel Time

[Jrlier mcntioned thm the laxi.cab/ear was considered to be a rotcntial ~()lllpdilOr of

th~ pu."engcl' bl1.\ trnnsil and for ~uch reason, bus lra\'e] timc '\iL,' compared with

lilxicah tmyel limc ~s,lLmiag on the same route. H'I:;hest or ,13lldard condition of bus

travel timc mol' he dcfjn~d a, "'1\'" kvd of serviccs. if hus Ira\'(:ltil11~ would clo~cly

march cu,. [,."vel time. 11wa"" arbit"lU'ily d~fjlled that the MOE ,~Iuc' acceplahlc to al

Ic,,~l 50 percent of the p,,-,"cngcl's wa, the "'C' level of ~~n'lcc. Sirnl1arly the :.AGE
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values for the other LOS categories "U", "0", ".E" and 'V' were determined from the

defined minimum percentage of passengers as follows: MOE v,liue ~ccep(able to 75

percent passenger as level B; to 35 percent passenger a:; level D: (0 25 perc~nl

passenger as level I:' and to less than 20 percent 'as level F. Aller Jdinmg these

llllllllllllill percentages of passengers for wath LOS Gilegory, A to F, the

corresponding values of the MOE were obtained from jigur~ 7.1. (he derived LOS

c~legory <.IiS\rihLltilln i\ presented in table 7, I.

Table: 7.1 LOS Distribution for Trani Time

L05 Category Defined Percentage of I'a"ongc, Accepwblo Levels of a Slower

1lu' mom figure 7.1)

A

"C
D

C,
Waiting Time

-,-

o percent

23 peI'cent

j5 percent

,)0 percell!

50 percent

"0 percelll

Wailing lime is ;mother important factor that influences (he standard and quality of

hu, .,erv;ces Collecting data on actual waiting time>_ however. did not prove to be a

feasible proposition for two rea~ons that a huge number of bus slop~ might han; to bc

slll'vcycd. Secondly. as several bus routes may use the same slop. it i, difllcult 10

conduct such a survey due [0 passenger identiiicJ.lion p",bknlS. In thc case of

random I) an;ving passengers it has been shown by Bowman ami l.llrnqlJist (19&1)

[hat the expccted passenger waitinlime i8 gi\'en by:

where.

w=h/2(1~<,v'(h)) .....

w = m~an passcnger wailing lime,

h = mean headway, and

cv(h) = coetriciem "i"varimion ofheadw<LY.

0'
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Bound'll)' values for the six service levels, A through F were establj,hcd bused on the

al!l(llde ~lLrveyresults pre8cnled in ligurc 7.2. Similar l<)lravell;m~, ,,~ceplable'kvds

to <Jlinedmmimum percen\;lges ()rpa>seng~rs were llppli~d u:; the ~rikn<llll t'slablish

lh~ boundaries ol'the six ~ervice lew];. The re~ulleddi~lributj()n j, pre'CllleJ in wbk

7.2.

Table; 7.2 LOS ClItcgor} Distributi{lo for Waiting Time

LOS Category Maximum Wailing Tim. in Minutes, ,
--e ,

c "D "e '", >20

Load Factor

Pa~sellger comfort is greatly concerned with the load factOI', \vbidl can be measured

directly from the level of loarling w actual phy~ical space occupying and was

identified by the bus passenger as lhe nlost important PM. Considering a greater

tolerance limit of the people of the developing countries, it would not he appropriate

to compare available spaee on-board with any wcstcrn stundol'd A lypical standard

followed in thc wcstcrn countrics is 0.4 square meters per p""enger (CUTk 1985).

Undcr "crush load" conditions, u standard of 0.2-0.3 ''luare m~teT>per passenger is

considcrcd. Morcovcr. according to ~urve} conducted. th~ adoptcd standard to

dctcrminc legal capacities of buses in Dhaka is even 10IVcrthan the standards adopted

for Bangkok (by Quium und Tanahoriboon, 1994) which is " Third World city.

However, loud factor comp"rcd 10 legal capacity is taken ,ISth~ MOl; lor thi, I'M and

legal capacity of bu,es for Dhaka is estimatcd according to on-boJrd ~1Ir\'!;yco;Muctcd

and frol11the ~urve} lindings ofprcviou; studies.

Thc stated leg!!l cap"cily of huses related to a s'lanJard based Oil l\lllllha of scats plu,

Ii p'l"engers per ~qllare meter Illr lhe slUJ1decsar~ arhitmrily ddin~d as [he C level.

•



The lower limit for the E level is defined based 011 --cru"h-ioud" limil or 10 ru~~enger8

p~r ~\j\lare meter ~pace lor the ~la~dee~. Other leveb are e~l"bli,hcd in rdalio~ 10

lhese defined levels. Ultimately the LOS categories are determined considering

standards and results of bus-occupancy slll'vcy actually administered for Dhaka, The

distributon of LOS categories for the load factor is presented in the table 7.3,

Table 7.3: LOS Category Di~tribution fur Load Factor

LOS category Maxim"In l'""""~"'l".d per c'l'.cily

" lUll

" 0.80, 1.00

C 1.20, un

" ,1.30

Regularity of Service

Regularity of service of a particular transport largdy delem,in,), it<; reliability_ 1t

alT\'~l~both passenger ",ail;ng time and level of oeeup~ncy. lrregu IJr; ly or se"n ce not

unly decre<lses reh<lbility but als() deteriorates qunlity uf service. Sel'VlCe regularily

m~y b~ ils,e,seu based on the indirect meaSllfemelll of excess waiting t;me due to

II'rcgular scrvlce, Henderson, et al (1991) developed a pa,,~ngcr waiting inuex ba~eu

011the originnl formula put forward b} Flownlan and Turnquisl (l<)~I) as:

where.

w~f/(J +c/ (11)) .. , (2)

W = pl'Oportionofthe average waiting greater than the minimulll ilv~ragewailing

cv(hi = coefficient of vari~tion uf headway,

Reciprocal of W indicates ho,", longer is the estimated wmling lLlll~limn tile waiting

tim~ when services are perfe"l1} reglilar. For example, if W i, 0.6. it would imply that

the estimated waiting time j, 110.6 or 1.667 times longer II",,, Ihe waiting of a

perfeclly regutarservice. \'1 can be expres,ed in a ,calc ,,1-0 u> 1. ,,1,,:1','lh~ ,alll" "I"'



mdi~ak" a r~rfectl} r~gubr service. If] this rescareh, equation (2) is used to estimate

pa.>scngcr" waiting index as a measure to assess the regularity 01"[he .,e1ected ten-bus

service in two defined route.

It must be noted here that C1'(h) was an important parameter in both tile equations I &

2. As the effeet of cv(h) was already captured if] th~ waiting time l'stimation formula,

ito further inc!ution may appear to be dubious. However, there Jre some dJlrerenee~"

The waiting time fonnula e,timale5 the e;.:eess waiting timc in relative telms. The

implications are clear. A service may be regctlar hut stili acceptable in terms ofwaitinf

timc. On the othcr hand a regular ;ereice~ ma} not b" acccptable considering waitinf

timc. Thcrefore, eonsidcration of both the elements is important. Hcndel'Scn et al

(1991) contended that for psychological reasons regularity 01'wrvice i" important as

ach additional minute of waiting increases dissatisfaction disproportionulely.

Table 7.4: LOS Category I)i~trihution for Regularity of ~en'iee

LOS category VW, , w
e 1,30

C 1.50

D 1.7j, '"0, ::-2.00

Comfort

In-\,ehiele eomfort or simply comfort i~a major factor ill attl'acting tnl'ei<:r:; to u~c

improvcd bus serviccs. This PM, comfort is ddincd to b~ <:on,i,ting 01' live

conslltu~l1l elements, namely cleanliness, crowdednc'iS. tempela!lIr~. noi'e and crew

bchaviolll', Euch oftlJese elemcnts is placeu bel()re lhe passeng~lo 1,)1'evaluation on a

6-point scale (0 to 5) whcre 0 indicateu the least acc~pmnce or Ihl' wor.,t pcrformanee

and 5 ;nuicatcd cxtremc acceptance or c"{ccJicmpcrformJnc~ lllU'\ iJual acc~ptabiJityl

pcrJornwnc<) indcx for each elemenl is then ~alell!alcd fOI' all 1"C'ponJenis with help of

lhe j()lIowing e'lua[ion.
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(3)

where.

I" = Index 01 a~tcplabjlily for service attribute a,

j;" fr~qlleney of respondent, giving rating j to ,cr,-icc alll ibutl' a.

.Ii = scale value of the rating i.

N = SummatIOn of [r"qwnde~ of respondents giving lowest to highest

rating =If,

This PM wa~ defined to he consisting of four constituent clements, namely

cle"nlines~. crowdjllC,s, temperature and crew bcha,-iollf, Each ofthc,e clements were

pl,lced bdore the pasoenger;; fur evaillulion on a 5.point scale (0 10 5) where 0

indicated the least acceptance 01' lhe worst perrormantc and 5 indicated extreme

acceptance or excellent performance. Individu<ll a~eep[abilily/ pcr!'Jrlnuncc index for

each element \\,a, (ben ealclliated for all respondents wllh th" h~11'0 I"cq L1ation .1.

MO~: 'odex for the comlort 1'\1 was taken to b~ Ih~ g~"l1ltl,-i~ 1Il~[\1\of thc index

vJlues for the four constilu~nt ~km~nts of comfort, The vulu~ or II", MOE intlex thus

obtained must lie hetween 0 to 1.0; it would giw some indication of OV~nlJl

a~~~ptabjlily Df Ih", se",ice attribute comfort as a \vhole. In tcrlll, of acecptability of

cxisting performancc to that perc~ntuge ofu~crs (rcSPOl1d~l1tS)ilSgi\'~n by the MOE

mdex valu~ A value 0 f at least 0.25 and an()th~r value of at JcJst 0.55 were arbi tnlrily

takcn 10 ddin~ 'E'le\'e1 and 'C' level of sen' ice, respeclively, Other s"rVlce le'eh I'lf

the comfort PM ,,'ere arbitrarily defined wilh respeel (0 th~se (wo lc\'ds, as given in

Table 5, based on nllionalily.

Table 7.5: LOS Categru'y Ilistribution forComl'ort

LOS ealcg()I'Y ~tjnlmum v"luc of th" ~IOE II"j", (I.e' ~"on'"trIo nJ""" or Ihe

a"ept<>iJillly ",LJico' or Ihe 4 dcmcllh "I ""JIll,,, 1), 0,85, U,70

C 0.5'

D UAU

C 1125, ",11.'5



7.4 AGGR[("ATlON OF LOS SCORE AGAINST INIlIVIIHIAL l'I\1'S

] h~ ~ggregi!k overall le\'eb of serl,i~e standard of the selected hi!> service on the

particular two route was determined from the LOS categories against ca~h of the five

PMs hy employing thr a~<,iglledpoints for earh category (0 to 5) and the weighting

factors found from the survey results. To calculate the ovcrall LO<.;.thc l)[tints for an

opcraling LOS ~g<lmst <IPM wrre ll1ui(iplicd hy its weighting factor. :,urllmmion of

tJ,e Ji\'e weighted points provided the overa1J LOS >~ore,

7.5 APPLICATION OF THE LOS CONCEPT

'lhe eonccpts outline,> in lhe prcvious scetions were ilpplied to mCJ~ure the LOS liJr

the selected ten bus serviccs in thc two defined route. The ddemlinrd I-OS cakg()nr~

of the hus routes against the five sele~ted PM'~ arc pw\'iucu ill lahle, 76 through

7,10, T<lble 7,6 pruvjue~ the LOS categories againsl the first l'M'~ of travel time. It

\vas second mast important among the fiye J'Ms, Result, revealcd that premium bus

services in the MotijheePHtara route and Double Decker Vol\'() amI Dhaka Parihahan

of MOliJhcel-ldlrpurcould be categorized as level B ilgainq 11", I'MS -1bis was the

highr~t levd. T\\,o bus ser\'iee~ in Motjheel-Uttma [(jute and OI1~1[' [be: MotiJheci-

Mlrpur wen: operating at level C and the rest at leyd n.

Load raetor was most important among lh~ five PM's. the LOS ~a[eg\)rico ilgilIn~1IOiJd.

faclM arc presented in table 7,8. Average LOS 1,]1' all <'Outc, \\<1, lowc! than the

prc\'inusly &;eussed LOS against travd time_ Only nne bus ser\iccs w~r~ prO\,iding

~e"ict,~ al the lewl B two bus services were providing at Icvel C. three bus >er\')~e'

at level D and one servi~es ilt le\'el E and one at level f. lh~ LOS categories indicated

widespread overc[()wding in th~ pa~5cnger buses dming Ih~ l'c"k hout's, l'r~mium bus

,~rvices ill tile MOlijheel-Uuara routc and Double De~h~r V"I\'o bll';cs in the

Molijheel.Mirpur £Ollie known to be th~ top opcratinllal I'cl1()rmcr w:" providing

"crl-'ie~at lcvel C.



Table 7.6: LOS for TranI Time

r>.loti"heci-Mir ur Route
Average Bus Average Passenger Blls

flu, Services Speed> 1axicab Service ~Iowe,- by LOS
SI'~~J>' % C"lc££!:>:._

Il,kol o Cit Service 19,93 31,10 I 35.92 n I
Dhaka Parihahan 22.45 3 l.lll 27.81 C
Karnapl1ull} City 21.35 31.10 31,35 C
S~,,'i~~
~'" 'Ie Decker BRTC 19,59 31.1() 40.23 D
Douhle Decker Vol\'O 25 35 " W 18.49 B

Motijheel-Utlllr<l Roul~
Prcmium ,\/C S""ic~ 30.85 38.97 21lM "Do"ble D~ekcr Vo1>'o 27.53 ]X.'!7 2'! 36 C
(ireell b. ne" eNG n YO 38,97 38,67 D
r>.klruli"k CNG 23.50 3897 I 3'J.6Y D
Meg~elly CNG 22.88 38.97 41,29 0
SerVice

• Anal,.,e., of Time Keeper Form Dam""d" Car TrovelTLmeSlI,,'ey hom Nava""

Tahl~7.7: LOS for Waitillg Time

M(>li heel Mi ur Route

Bus S""ices
Avemge Waiting Time in IX), Calegory

,

Millute,
Bikolpo Ciry Service 6.56 "I Dh"ka P~"b~ltall 5 Y'J 8
Karllal'hully Cily 8,12 C
~e" ice
~ingl~ rkck~r FlRTC 8.25 C,
Double Deekcr VOl\'0 3.79 " ,

Molijh~e1-Ullara Route
l'rcmi"m /lIe S~rv,c" 3,91 A
[)ollhle [)ecker Volvo 4.46 A
Grecn b "css CNG 7.97 "I\Jetl'Olink eNG I 8,23

I
c

:'1cg~clly CNG
I

6,99 ,
Sel'vice

~OLlrcC'CJkulatcd by Arpl~ Lng.equalioll (I )



Table 7.8: LOS for Load lIactor

MotijheeJ-Mirpur Route

Bus Services Pcak Hour Load Factor I,OS Cateoo
Bik,,1 '0 Cit 'S~rvlcc 1.17 E
Dhaka l'al'il1ahatl 1.10 D
KamaplllElly City 1,12 £
Service
Sin~lc Decker BRTC 1.21

"Double DuekcrVolvo 0.86 I C
Motijheel-Uttara Roule

i Premium A/e Servl~e 0,69 ,
~

Double DwhrVoh" 0.81 C
Green F~ fe;;;; eN(; 1.OJ D
Mell'Ollllk CNG 1.10 I 0
Meg~city Ci\G I. 15 ,
~cr\'ice

• An"I)'.>e.,"f I ime Keeper Form OJt"

Tallie 7.9: LOS for Regularity of Service

M"-h llVf Rm, "'~" m oute
8us ~e,,'ices W' nw LOS

Bikol 0 Citv Sel'vice 0.77 '"
C"I~~I')'~

Dhaka Pal'lhaha" O.6S 1.46 i C I
Kama ]hLLlly('ill' Sel'vice 0.79 1 27 "SlII<dcDecker BRTC on 1.29 B
DOLLl,leDecker Volvo 0,92 1.09 A

MOlijheel Ultara ROlll~
I'l'umlum /\/(' Sunlu" I 0.88 1,13 ,
Ou"hl" Du"kur Vol"o '" 1.02 A
Green E~I'egs eNe, 0,70 1.42 C
Melrolmk CNG O.h9 1.44

-
C

Mcgacl1 'eNG Service 0.82 1 21 B

SOUlCC;Cak"blcd hy ,\ppl);ng [,quatlon (2)



Table 7.10: Over-Ill LOS Categ,}fY for Ten seleetetl bus Scn'icc; in Two Route

Performance Measure LOS \,:eighlcd Weighted

Bus Servi~es Travel Wailing I.oad Regularity ('omlorl Point,
l'oinlsH LOS

Time Time Factor of Service Awrage I Category

Motijheel-Mirpllr Rou!e

.Hiko!poCity D , E C ]) 2AO 2.80 0
Se••.ic~
Dbaka C B D C II 3.10 3,85 C
PHribahan
KarnaplJully C C E " C 2AO .,.ox C
City Service
I ~illgl" [)e~ker D C F , E 2.0n 2.1] D
IIlRTC
Double B A C A B 4.10 5,n 1 A
Ocrk,r Volvo

Motiiheel-Uttara Route

Prelllium /\Ie
~-~-~

G A " B ,\ 4.40 ! 5.49 A
Servl<;C 1
Double C A C A B

~

4,75 ,
De~kerVolvo
(,reen Exprc\\ D , D C 0 2.GO - 19 C~,
eNG
Metrol,,,k D C D C C 2,M) 3.10 C
C;-\G -~----
Megaeity I D I " C B D 2.60 2.91 0
eNG Service

:--'\,lc." • A~5: 8=4: c=], D=2: [0-1 and F~O

,. IVeighlswerc:Tro,cl Tjllle~Il.26;l'iailin); 'I illlc=O,2'J

LuaJ f-'"clur=0 39: Regularityof SCIvic~~° t I ,",(1C~",1011=0.30
7.6 I'EIU'OKMANCl: EVALU.\TIO:'< TI.]ROUGII COMI'ARISON

AGAINST GENERAL STARDARD

Evall'atl<)ll or <;crvicc pCrfOI'lllanCe01'~elcctctl five bu, ser'.l~e, ill 11ll"two routes of

Dhaka cily in tenm or~crviec cfficiency and ~er\'icc cftcctivencso C,lll he cUlTicdour

roughly by comparing acltL~1pcrformance levels with available gelle",1 standards.

J'ollov,'ing simple lechniq uc of cvaluating bllS and service pcr!01l11a!lCtcan only depict

a gCllcral ba,is of comparison of peri'lrlnanec, which g" to, a lil"( c()lllprch~nSl\'~ l<lea

aboul lll~ leading or liIgging ~olldition of the ockcl,'d hll'i scrvin's with ""PCel to



delineu general .,tanuard pniilnnance levcls, These standard, values of the

pcrformancc indicators wcre set-forth by Wright and Thil'icz (1987) III ,I World Bank

Technical paper and are used in this rescareh for hnilding straight cclmparison of

~ele~kd live bus seni~e in l"O selected routes It will hc notcd hcrc thm the standard

valuc, givcn hy Wright and 'lhiricz for the perfol'mance indicators arc meant to be

~ttilin~ble by the developing countries and co~,jdncu to hc rC",(llwb[~ but not

neccssaryoptimal.

Table; 7.11 Performance Indicato~ of Pa~~engerIlu~Ser\'ice~ill the J\1otijheel-
Mirpur Route compared to General Standard.

Standard Act\lal Valuc~

r~rfonmlnc~ Indicator> General Bikolp" Dhaka Kal'rlapll ~Itlgte OD
V~lues City PaliDul,a" "Ilyeil;' \Jocker VOLVO

ServLce 5<lvic" RRTC

Employce Per Bus Pcr Day 3 8 6,78 526 6.75 710 4.79
,

Vehicle Per Km Per Bus Per 210 260 [g7** 193** Ig5'* 181** 215** ,
D~y

Vehicle Per Km Per Litre Pn 2~2.5 (M) 3.0 G,O 60 3JI 2.5
Fuel 2,5-4 (SO)

Vehicle Utilization 80% 90% 79.5** 86.5** 81,5" 824" 91.3**

Vehkle Km Per Accident 100000 N/A N/4 ;-.j/;\ )\/A N/A

I Revcnue Per Operating I.OS to 1,08 NiA 1 04 1.0" N/A 1.68

~.xjJel],~,

• 'Wright and Thil'iez

•• EstimawJ Avnnge Valuc ofthc whole J1~et



Table: 7.12 I'erformance Indicaton; ofPa~scnger Bus Services in the Motijheel-

llt/ara Route compared to General Standard.

Standard Actu,,1 Value.'

Pcrformancc lndicators Gcncral Gree" Metrolmk Mega
Prom;"!" l)[) hp,e" Cr-:C City

Values A/C VOLVO eN(; eNG

lomployee Per Bus Per Day ] 8 4,6S 4,71 6.26 5.75 6.75

Vchiele Per Km Per Bus Per 210 260 l1i5** 215** 185" 190** 188**

Day

Vehicle Per Km Per Litre Per 2 2,5 (M) 3,0 2,5 6,0 6.0 6.0

Fuel 2.5-4 (SO)

Vchicle Utili/ation 80% - 90% 68.2** 89,3** 81.3** 86,8** 82.5**

Vehicle Km Pcr Accidctlt 100000 NiA N/A :>';iA KiA NiA

Rcvcnue Pcr Operating 1,05to 1,08 1.22- l.73 I .()4 1.03 1.03

Lxpensc~ l.30

• *Wright and Thiriez

** E~lJmalnl Avcrag[' Value oflil~ \"hole fleet

Table: 7.13 PerFormance Indicator~ for Bus eoml'llnie, ill Uenlolling Countries

No Performance indicator Range

I Passcnger carried per day Minibus 6{)()-800
-

Single Decker Bus 1000-1200

Double deckcr btl, 15[)[)-18(){)

2 Kilomelers per hu, rer day 210-260

3 Kilometer, per bus per hour 0.3-0.4
~---

4 Stalf cmploycd p~r bu~ /\dminisiwti vc 0.5-1,5

l\-lainknance H
--~ .~

Tolal ."

I
/

5 A~cid"nts per IO(J[)OOObu~ ~ilomcters I 1.5 3.0
I

I , ~leel av"i lahi iii) ,,,,d /lcel II1;Jizatioll ! 1,'0%-90%
~.~



7 htd C0n~llmrllon: Mini",,'. 20-25

J "lre~ per bus per 1GOkm Single Decker Bus 25-40

Double decker bus 40-50

8 Operating ratio (revenue di".ided b} lOl~1op~wtmg COSl) 1.05;1 - 1.08:1

Source: Wright and Thiricz (l <)87)

7.7 SUMMARY

From the abo\.e table it is observed that regarding cmploFc per hu" Prcmillll Bus

S~rvlce, oper"ling at beller Je\'eb in the Mnlijhecl-lhlara rouk and [)ouhlc Decker

Volvo in MotijheeJ.Mil'plll' route C0lllporred to general ~w.!ltl",ds ])ouhlc Decker Volvo

in tile Motijheel-Uttara route and Dhaka Parib"hull in Molijhccl-Mirpur roule fall in

the next group. Whereas out of the selected ten pas,cnger bus scrvic~s single decker

BlnC in the \1otijheel.Mirpur route ""a~operaling bc)ond (he spccilied <;landard.

[)()tLhl~Deder Volvo bus s~f\'icc<;was using fuel in quamity well wHhi" ~lanJard hut

eNG bu> ,ervj~,,, u~ing lower tjl1alllity of price on tile] ~o,t ~()lllparcJ l() ~tanJard

Wh~rca<;Prcrrllum bus <;crvicc.'u,ing greater qllJnlity 01'lu~1~ompard to lhc standard

of I'ue! be~all~e of mr-conditioned scrviees, which re'luireJ e~lra liLe! and is not.

provide,l in lhe general Slandard.

For pa~sellger ~cln)i~g unJ ".ilh rcspcct to vehicle uli!lt.iJil(lll. ciouble ,-l<;~k~rVolvo

bus services in the bolhwule,; ()r~rating at the highest k\ek OlhnCN(J i'm,;serl'ices

in thc )l..Iotijheel-Mirpur rOlll~Jail in the nexl group.
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8.1 SUMMARY OF FINIlII\GS

From the passengers' attitude surveys, results shows that young people (below

30yems) and middle aged people (JtJ-45 years) made highest !lumber of daily lrips and

young people (bel,m 30years) ~"n~litlllt:d the large,! proporllOll.' 01 I'r~mlUm Bu~

Servicc~ and Green f:xporess eNG bus passengers in the M"lijhc:oclUtlara roule amI

[)oubk Decker Volvo lInd I3ikolpo Citye Service bu, p"ssenger~ in thc Motijhecl-

Mirpllrrollte,

On an averagc male travel more trips than female. kmale,; arc comparati\'ely cboose~

the standard and comfol1ublc serviccs among the selecled bu, ocrvic~s in the both

mutes. In the Motijheel-Utlara mute women arc ll.Iing the Prc:omiulllbus scrviees in

greal~r nllmb~r whereu~. in the Motijheel-Mirpur roulC Bik{)lp" cll)' ,;crvice were

mo~tly pr~kre~d by (h~women respond enIs.

Mo~t or Ih~ pils~engers in the Motijhee1-Ultar<l rOl.lt<;,I.Isei'rernll.lll1 Ilu.<.Sel'viecs and

Gl'ecn Expl'e,;s CNU services tal' their work (30.5%) pUlpose J()llowed by

bUoiness/~ommerce (14%\ ~duc<llion (17%) and home truip (11.'%)' Oth~r were

using it for social pUl'Jlose (10%). shopping purpo~e (9.3%) ll"d 1')1' rccreational

purpose (4.H%).

Th~ m,tior rell,on behind using the passcngel' bus services in the both route, were cost,

eomlort and safety. Most preJeren~e, on Premium bu, services and d,)ublc decker

Vol;o in the .\10tiihecl-Uttara route indicates comlort (52.5%) and eOSl (32.5%)

rcspecli,ely. Whercas in the Motijheel-Mirpur route Double D~ch'r Voh-o showed

the main r"awn a~ cohorl (47.5%).

Low frequcney or services (49.5% in Ihe ;>'-Iolijhcel-Mirpur mute and 45% in the

Motijhed-Mirpur roul~) indicates the main difliclillie, l;lad by tbe pussenger in the

both routes. Load fuclor lall in thc next reason, WhlCh wert' 26 5% in the Motijheel-

Unam route and 24.5% in Ih~Motiihcel-Mirpur J'Ollj~.



00

About hair o1'lhe responden\> pla~ed their opinion ~s okay or ~iill~lled(56,00,;; in the

Motijhccl-1\1irpur route and 52.5% in the MotiJhcel-Mirpur r<)LJ(~) Oil lr<l\el time in

(he (Mil route. Bul iiJr [he wailmg time they shuwed their Jjs~alislaction (60.5%) in

the Motijhcd-ivlirpur route. 51% rcspondcn(~ showed thei •. ,ati"faClioll In the

Motijhccl-lJllara mule.

Re~ult~ revealed that premium bus services in the Motijhcc!-Uttara I'out~ and DOllblc

Decker Volvo and Dhaka Paribahan of Motijhccl-J\.jil'pll1' urc categorized a, level H

against the P'vIS travel time, This was the highest leveL 'Iw() bus ~crvicc,,_ Dhaka

l'aribahan and Karnaph\llly J'aribahan in MOljhec1-Ultunl rouk '1m] Double Decker

Volvo in the MotijhccJ-Mirpurwcre operating mlc\'cl C and the rest at level D.

Lnatl factor "'<I;,mll~t Impllr(ant among th~ (i,c PM\. Gut oi' (he selec(~d kn bu~

ser\'ite~ m (he two ilefineil routes. only Premium Flu" S~rvi~c, pro\'HJillg sen ices al

the Ie"el 13, Double Decker Volvo in the both roule provldlllg ill le"el C; Dhab

Puribahan, Green Express CNG aoil Melrollllk eNG bus ,er\'l~e, at level D;

Karnaphully and Megacity CNG services at level E anil onl} SlIlgle Dc~kcr FlRTC in

the MlltijhceJ.Mirpur route pro. itling servi~es at 1e\'~1F~,LI1~IJ)S categoric;, indi calcd

\videspl'Cad ovcrcm\vding in the passenger buses during the peJk hours,

it is ob;,~rv~tl that regarding employce per bus, Premium Blis <'~I\'lC~:'up~ralillg al

belLer 1e\'eJs in LheMuliJheel-Uttara roUle and Double Decker Volvu 111MllliJheel-

MirpllJ' rouw eomparcd tu general st,mtlard, Duuble Decker Volvo in the .\tl[)lijhecl.

lJllara mute and Dhaka Paribahan ill l\IulijheeJ-]\.1irpur mUlC fall in the next group,

Whereas out of the selected len passenger bus serviccs Single Decker BRTC ill (he

MOlijbcel.)"1irpur mute W,ISur~rUling beyond the sp~eificd st,lI1dm-d.

Double Decker Volvo bus services were using fuel in ljllill1lll} w<:I1within standard

hul eNC; hu~ ~crviees llsing Jo\ver qu,mlity III priec on hlel cust COl11p,lrcdto ~land~rd,

Whcr~us I'rGrnilllll bus services tL~inggreater quumily of tileI compared 10the slandard

of fuel b~'Cnu-,e"f "jr_crmJj[i"""d services, which IT'luin:d eXIra li,cI .",d .is' 001
provided in the general.,t&lldlll'J.



For pns,enger carrying antI ",ilh rc'pecl to vehicle utili?'ltion. Double Decker Volvo

bus service,; in the bolh roules operating allhe highe\llcvel, Olh~r eNG bus services

in lh~ /l.lotijh~d-Mirpur routc fall in the next group.

rhe overall kvcl of senice categories for the selected ten bus serl'ices ill two roule5

wer~ finally derived through multiplied by their respt'div~ \'(elghls obtained from

AIIP 10determine tbe weIghted points. Only on~ b\l~ services from each !'Oute,Double

decker Volvo in tile Motijheel-Mirpur route and Premium lJu, S('rviees in the

Mmijheci-lillara roule proyiding the standard and highest levd or scrvi('c, a! A.

Double decker Volvo in thc MolijhcdO-UUara rolile prol'ing the scnices at level R.

which indicated the n('xt lel'eI of standard among thc lCll hu, ,eni~e,. Ovt'rall

standanJ ilml ~~rvi~e level of Dhaka Paribahan, Karnaphully lity s(,l'vi('e.,in, th('

Motijheel-Mil'pur rout(' and (il'('('n ('xpress eNG and Metrolink s~n'"c~ "'tTl:' ul kvel

C. and the rest Rikolpo City S~rvice_ Singk decker RRTC lind ;\'kg'lClly CKG

serviC'cs at level D. Premium hus services in the M(Jlijhcei-UlLma rout<: aml Douhle

decker Volvo in lhe Motijheel-irpur routc wcre id('ntifkd a, top performer from

operational point of vic IVand the ov('rall ,tandal'd and s('['vi('(' levd

8.2 CONCLUSION

Pass('nger hus ~crvice e,aiuation ~landal'd al'(' cvolutionary. l3us scrvi('('s standards

evaluation, arc often u~cd for thosc route, that op('ratl' a number of bib :,enicl:'s in a

common cOl'ridor, ,\ m('tilodology has bc('n presentcd in this rcs~<lr~h10 c\alumc lh~

quality as well as ~landard of prevailing bus services in th(' sekcleJ r0utc of Dbab

cily. FIve perfollllllllce lllt'u:;url:'S rdated 10 ,en'ice operatioll' ,,"ere sdected to

m~~sllf~ the levels of st'rvicl:'s ollered ilnd prllviJed by !he tw ,elected hus service, in

1\'(0 defill('d roule of Dhaka city, Thes~ llleaSllf~S \wre sckcled priLllarily due to their

policy ~ensitivity and opcrator controllability. A dYll~mje ~rproaeh wa, j(lllow~d to

mell,ur~ !h~ rdative impnrlan('c ofth(' PM's through iln 'lnaly!iLall()()II:xpcli Choic('

in (Jl'lkr to cstahli"h boundary values for th~ delin"J six ieI'd.> of ,cn icc A through F

An O!!grcgot;on medwdology of AHP wWlemployed and the derived LOS mouel may

have [hc impilcallon lin many prospeclive purpo.,e.<. Is CUllhelp thL ULci,ion makl:'rs

,



"'
to ~~[ablish certain benchmark (0 monilor route performance rncludlllg providing

j ,,,l1l, cation for service change~_

8.3 RECOMMENDATIOI\ FOR TIlE FlJRTm:R RESEARCHWORK

The evaluation outcomes clearly indicated the salient I""lures lor ".hich the selected

bus scrvice~ w~re deficient and the levels of such ddiciency. Operators could take

appropriak measures to adjust the level of ,erVl<;C 10 some standard through

operational ch~U1ge8.

,
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