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ABSTRACT

Fhe need for bus services evalualion standard 1s umiversal. Passenger Bus Service
evaluation standards are composed of criteria that measure the quality and guantity of
services offered by the public wansit systems, either individually or proup togeiher.
Selected criteria cover activities related to bus services and operalion, ranging 1o
iocation of bus stops to the hours of service. Dased on results from the synthes)s survey,
some transits agencies and operators are formally using standards in the cvaluation of
bus service systems. This synthesis complics current activity and assesses the state of the
art of evaluating individual bus services. Having standards for passenper bus services

provides an objechive basis [ur the requisite decisions for sustained operation.

Level of service-quality provided by some linproved bus services, namely Premtum Bus
Service {POB8). DRTC City Service (BCS), Kamaphully CNG Cily Bus Service, Green
Express CNG City Service, Bikolpo CNG City Service, Dhaka Paribahan, Metrolink and
Diouble-Decker VOLVO operating along two different route of Dhaka was comparatively
measured in this study through use of a level-of-service or L.OS model and pair-wise
ranking through Analvtic Hicrarchy Process {AIIP) and the results has been repreduced in
this paper. Five performance mcasurcs (PMs) (namely, travel lime, wating time,
accessibility e, load factor, regulanity of service and comfort) were selected lor the LOS
model and six service categories, A through F, with boundary values, were delined lor
eaclh I'M. | he defined MOE index for cach PM of the selected services for hoth services
route ware measuted and judged against the defined LOS calegones fur the portinent PM
to find its operating LOS score and 1.OS category. Pair-wise rankimg results of the PM's
found from the aftitude survey results were applied through AHP 1o arder to obtain

priority used and standard ol the selected passenger bus services.

Thesis litle: Craluation of Standard of Passenzer Bus Senvices:

Some Routes ol Dhaka City

Thesis Supervisor:  Dr. K. M Manirnzzaman,

Associate Professor )
Department of Urban and Regional Planmng
Bangladesh University of Engincering and l'echnology

Dhaka, Bangladesh.
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1.1 BACKGROUND AND PRESENT STATE OF T'lIL PROBLET

Dangladesh wilnessed rapid prowth ef transport smee independence. The overall
annual growth rate was nearly 8.2 percent for freight transport and 8.4 percent for
passenger transpott (Source: Rahman, 2003). Even then the transport intensity of the
Bangladesh econorny and the level of motorization in Dhaka City is stll considerably
lower comparced to many developing countries. An adequate and elficient transport
system is pre-requisite for both initiating and sustaining economic development. The
iranspon system of Bangladesh includes roads, railways, inland watcrways, two
scaports, maritime shipping and civil aviaton catering for both domestic and
international tralfic. Dhaka, the administrative. commercial and caltural capital of
Bangladesh has now been turned into the 26" megacily and 9" most populous city of
the world'. The quantum of road available for usc by passcnger transport stands at
2230 km where 650 thousand vehicles, both motorized and non-motorized ply
cvervday, Dhaka City has 436 km of 4 lane roads, 1408 ko1 of 2 lune roads and 386
km of lancs or by lanes and 220 kin of fvotpath (Rahman, 2003}, Duing the last 34
years, Dhaka City has developed from a neglected provineial capital o a prestigious
national capital. The population of the city by this time hus inercased from 1.2 miltion
i 12 million bul ihe investment required for the urban transport system has not been
made®. An efficient and standard urban iransportation system is essential to cater the
trave] need of the city's commuters. But the present urban transportation system is
overwhelmed with severe problems like congestion. accident, unhygienic, high user
cost etc So it is a prime demand that the city’s transpurtation systems cspecially the

passenger transportation and physical {acilities for is operation have © be improved.

Ruses will remain the main form of mass transit in Dhaka tor many years Lo come,
Hus scrvices in 1Dhaka City used to be provided only by the privade secwr betore 1961,
However they could not meel the growing demand for passenger services. [nresponse
to popular demand, the Government took the inifiative for satisfying the growing
demand of urban tramsportation in Dhaka City and Fust Pakistan Transport
Corporation (EPTCY was formed m 1961, which later hecame Bangladesh Road
Transport Corporation (BRRTC). Passcnger Bus Services arc operated m Dhaka City by

both private and public scetors. The private sector 15 dontinating and providing a

! Newspaper captioned “Motorized Yehicles in Dhaka City™ freok the Daily Ingilub, Inigrnet Feitien
* Mewspaper caplionesd - 1 he €230 epentted Vehicles in Dhaka Ciy™ Iram the Dadly Pretben Ao, Apnl 2003
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monopoly serviee (93% of total bus services) compared to the public sector operation.
Public Scrvices are operaied only by the Bangladesh Road Transport Caorporation
{BR1C) in Dhaka City involving a total ol 255 Double Decker buses and 267 single
decker buses carrying 150,000 passenpers on average per day, (DUTP, 2003},
Whereas the number of total buses in the private secior operation has been estimated
ag of 2003 in Dhaka at about 2,814 (BRTA, 2004). In Dhaha, around 55% of the total
metiopolitan arca is unserved by buses (Masan, 2004). The present bus services
provide inellicient, nnproductive, and unsafe level of services. Long waling, delay on
plying, overtoading, discomfort, and long walking distance from the residence/work
place to bus stops are some of the major problems that confront the users i their daily
life. Responding o the Bangladesh Government's declared deregulated fare policy for
improved passenger bus services, somé private operutors have intreduced improved
environment {riendly passenger bus services of which some have air condilioning
[actlitics and no standing passenger policy on some routes of Dhaka City. However,
another private operator taking a few buses Irom the Governnent owned organization
i.c. BRTC on lease basis has introduced another improved service along with the same
route of Motijheel-Uttara and Mutijhcel-Mirpur. In order to find the standard as well
as the quality of service actually provided by these passenger bus services, AHP and a
level-ul-service or "LOS" model has been followed, adapred and modified from
Quium and Tanaboriboon (1994). They used a LOS model, which 15 mainly operation
oriented and could be used by the bus operatorsmanagers to manipulate the service

Jevels throueh change of operation parameters, 1 destred.

1.2 CURRENT PASSENGER TRANSPORT MODES IN DIIAKA CITY

From the beginning of the history of Dhaka City till today s transport has been
composed ol different modes, especially road transpurt medes. These modey can be
broadly classified into two categories, the Motorized fransport (v17 bus. minibus,
truck, car, aunto-rickshaws, auto-lempo and motorcyele cte ) and the Non-Motonzed
transport in shott NMT (viz. rickshaw, rickshaw van, bicycle. and push cort ele} in
Dhaka City is shlt low compared with other Asian cines (Ahsan. 2003). At present the

total number of motatized vehicles is estimated more than 0.28 million (includiing
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regisicred and non-registered) (BRTA, 2003). This study is mainly concernad

motorized transport especially on passenger bus services,

There have been significant recent developments in he passenger bus services and
syslems in Dhaka City including increases wn bus numbers. more lugh quality buses

and a shill 1o eleaner buses and more organized operations.

There have been scveral noleworthy changes in the public transport [leet composition
since carly 2003, All types of passenger buses. minibuses and large buscs have

increased substantially and two-stroke awio rickshaws have been temoved to avoid

environmental degradation.

Probably the most significant change in the bus flect composition in the last 24-
meonths is the rapid increase in the number of large buses. This trend hegan with Sino-
Dhpon Bus Service in early 2003, Sing-Dipon Bus Scrvice is now operating on s1x
routes by different service namely Transilva DD Services. Kamaphully CNG Cily
Servies with 135 buses. Green Express began operations in April 2004 with 35 buses:
currently they have 30 buscs in operation on two routos and will shortly bring in an
additional 50 buses. BEVCO, a company formed apparently by a non-government
organization with North Amencan funding are in opwation with 20 large air-
conditioned buses. Dhaka Paribahan, o major minibus operator in Dhaka has recently
imperted 10 large improved dedicated CNG buses from China, which will likely be
used to replace existing minibuses. Green Way City Service Limiled and DBikalpa
CNG City Service, (wo other reputed minibus companies began aperatious in the end

of 2004 with 35 and 10 buses respectively and will shortly bring additions] 25numbers

and 10 numbcers respectively.

CONCEP I' OF IMPROVLED LARGL BUS AND MINIBUSLES SFRVICLES

[mproved large buses are defined according 1o regulations as buses with more than 32

seats. but in this research they are defined as buses 10 mcters or more i length. The .

large buses. which are so called improved buses have shown considerable dynamism

in Dhaka in recent years, despite generally poor oporating conditions causcd by

v
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increasing conpestion. As of August 2004, there were 2.974 bus and mimbus permils
jssucd for operation on 59 routes in Dhaka. though officials reported that only 26

roules were actually operational. However these figures do not include

e The combined Heet of Nirapad, Roadster and Metro bus services

s Beveo's flect of 20 buses

e DRTC’s fleel uf 306 buses

» 50 buses of the Green Express flect and recent addition to some other Jleets.
« An cstimated 1,600 minibuscs operating in the city without permits

e An estimaled 600 suburban buses operating in the city.

The BRTC, which operate under immunity from regulation by licensing authoritics;
own a total of 522 buses npcfating on 15 mutes in Dhaka City. Of these 255 amn
double- decker buscs {older Ashok Leyland and Volvo) and the remainder are
standard 10-12 meter single-decker buses. BRTC does not operate these buses but sub
contracts them out the aperations 1o private operators. The number ol permils issued
does not necessarily refleet the number of buscs actually operating. However, hased
on the findings from the secondary sources, the large bus fleet in operation in the

urban routes of Dhaku City is estimated to consist around 300 buses.

Minibuses arc defined as buses with 15 to 32 seats capacity. cxcluding the driver.
Most minibuses are arownd & meter in length with locally manufactmed bodics on

Isuzu. ILine or Tata chassis and cngines.

1.3 OBJIECTIVES

The main objective of the study is to make n investigation on existing passenger bus
service system and to measure the quality of servive as well as standard provided by
the selected transit mode. To achieve the main goal, specific vhjeetives have been
accepted. which shows as under.

i. lToweigh u'p the cxisting passenger bus services af the sclected routes.

2. 'lo appraise the level ol service of some sclected passenper bus servives
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ihe present study has been limited to examining the performance standard of the
passenger bus services, the actual demand of bus users and opinion of the passengers
and operators. Siudy on the total perfonmance standard ol passcnger buses was not
possible as thys requires huge informalion on commuting speed. space required by
buscs to run in normal standard speed, designing of buses m such a way that a
minimum number of people can board and disembark in the shortest possible thine,
eilective parking systems and constructing road 1o accommodate more vehicles Fhis
research was also been limited to selected bus services on speeific ronte, Fspecially,
five passengel bus services including improved air-conditioned. UNG operated and

comventional minibuses were taken into consideration.

In this study. service performance and their standard of single-decker afr-conditioned
and CNG operated. double-decker and minibuses were compared for some selected
scrvice attributes namely performanece measures (PM). [n examining the user demand.
all aspects could not be studied. The users’ demand was cxamined by means of
surveying the load on buses in peak and off-peak periods and queuing of passengers al

the bus stops.

With the limited available data, the research was done by cvalualing the sclected
performance measures as standard and due o time and resources constraints, this
study was limited 1o scrvice and eperationa) performance ol scleeted passeager. bus

services instead of economical aspect and cost perfotmance,

1.4 ORGANILZATION OF THE STUDY

This study his been organized in a systematic way in cinht chaplers, Chapler one
introduces the background of the study, curent passenger transport modes in Dhaka
Citv, ohjeetives of the study. scope and limitations ol the study. Tnn the second chapter.
a comprehensive literature review has been presenled wheie smne measures and
mode] and relevant studies on standard evaluation have been [veused. Chapler three
contains detatied methodology of this research where some models and measure of
standard evaluation have been described in detail. The required data and possible

source of bus transport services n the past and presenl have been isted tn chapter Jour



&

and the pattern of passenger bus services are also Ulusirated in this chapler. In the next
two chapters, the investigation and identiftcation of passenger bus scrvices related to
standard and other syslem deficicncies gre analyzed according to the collecied data
and information from the field survey. In the chapter seven, application of some model

through acguired data and information is the main focus.

Standard of passenger bus services were measured and judged against the defined
1.08 categories for the pertinent PM with the boundary values. The 1.05 scores were
then combined together through applying weights of the corresponding PMs derived
from AHP and found from the attitude survey results, In this chapter, a proposal has
been given to implement improved passenger bus scrvices on the study route

includinyg a package of policy options.
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2.1 MEASURES AND MODELS OF TRANSIT PERFORMANCE

Many 1esearchers and investigators addressed vartous theoretical and methodological
issucs and developed altermative mcthodologies fur performance evaluation. They
were primarily concentrated on devetoping concepts and models 1n order to identify
ihe actual measures or indicators of performance evaluation. lhe concept of
performance evaluation and the development of performance indicators were first
conceived by Tomazinis (1975). He proposed transit productivity 1o be measured from

four points of view namely operator. user, society amnd government.

Fielding and Glanthier (1976) are credited with developing a conceptual model for
sclecting performance concepis and indicators and developing a methodology for

perlormance cvaluation.

The use ol level of scrvice {LOSY concept in public teansportation 15 relatively of
recent origin. Though Dotzow (1974) is recognized for first applymg the LOS coneept
10 assess ihe quality of public transit systems He considered some variables to
measure (he quality of service, which were speed, delay and comfort factors
associated with the vehicles including density. acceleration, jerk, temperature, airflow
and noise. He ulso adepted the conventional six levels of service categories (A
through [} and then defined the boundary values for cach level of the selected factors
Weightings ol seleeted factors and variable in terms of pointy were determined on the
basis of an opinion survey. Level of service boundwy values in ferms ol variables
were then retated to points assigned for that particular variable, 1o delermine the
overall nieasure ior a sclected bus service, the level of service categories werc
determined agmnst cach variable and then their corresponding assigned poimnts were

summed up to obtain the ageregate score.

The LOS concept as ai evaluation tool Tor assessing the qualify of service has been
wsed successfully in the context of highways since the first ntroduction of (he
highway capacity manual about 40 ycars ago. Quium ¢1993) mentivned the names ol

several 1esearchers whose works extended the appheation of LOS concept Lo transit

perlormance evalustion.
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Alter (1976} Tormulaled a different model fidlowing Botzow (1974) and vusing Lhose
variahles related to service generation and operation and cxcluding vanables related 0
facility or equipment slandard. For the justification of his sefection, he theorizcd that
quality measures could be considered in two broad categones, which are hygiene
factors and LOS indicators. He linalized six LOS indwators, 1.0, aveessibility, travel
time, reliability, dircctness of service, frequency of service and passenger density. 1le
also proposed a five-point grading scale and weighted sum method lor (he indicators

to determine a buundary score.

later on, Khisty (1989) developed a LOS model using inular vaviables as used by
Ater (1978). adding two varisbles, viz-individual cost and public information and
addressed new clarification for the sclected vamables. He tollowed two new
approaches, first, for measuring certain indicators, viz. frequency and passenger
comiort. He depended on passenger’s opinion through @ survey rather than using a
parameier Tepresenting the variables. Sccondly. he made the score aggregation
methodology more scicntific by adopting the nonparameleic statisical tool of

constant-sum-paired comparison method.

Quivm and Tanahoriboon (1994) developed a vew LOS model considering all the
preceding works and forwarded four indicators or performance measures to cvaluate
the guality of service for transit performance evaluation. The lour sclected
perlormance measores namely travel time, wailing time. load [actor and regulanty of
services arc usually commaon concern of the bus passengers, rellecting demand aspects
of hus services. They exccuted this model in evaluating the quality ol service of 14
selected bus routes of Bangkok Muss Transit Authority (B3MTAY m Bangkok.
Thailand The developed EOS model was considercd to he operations ericnted so that
the bus managers could manipulate the level of service through opetationul changes, if
desired. ‘The developed LOS evaluation methodology provided « ool tor evaluating
bus services and had scope of applications [or other prospective purpose, such as

L :
planning or the improvement of bus-service quahty



9

An m-depih investipation was made lo evaluate (he performance of Premum Bus
Serviee by Das (1998). where he followed Quium and Tanaboriboon’s LOS model
using five performance measures, Those measures were selected primarily due te ther
policy sensitivity and operator contrellability. The adapted model included one more
variable, the in-vehicle comfor. or simply comfort, whereas the Quuum and

Tanahariboon model used four Performance Measures (1 Ms).

For the level of scrvice evaluation for the passenger buses in the present study,
“weighted sum method”, which involves taking cumulative weighted points of the

individual indicatars, will be uscd.

2.2 SOME RELEVANT STUDIES ON PERFORMANCLE EVALUATION ON
PASSENGER BUS SERVICES

Relevant studics and literature have been reviewed to get more ideas, explanations,
theories and madels to achieve its objectives and techmgues available for evaluating
the overall service and operational performance of selected bus services. Besides, a
" review of few excmplary studies in performance cvaliation has also been presented. I
will also describe recent practice and trend of improvement of overal] performance of
passcnger bus service, Hence an extensive hilcrature survey of the documnents on the

relevant rescarches, reports, books, articles, procecdings ete. has been perfurmed.

Rangladesh Transport Survey (1977), in particular describes the operational. financial
and management aspects of most niodes especially bus transport ut city, disinet,

reglonal and national fevels

Fictding and Anderson (19831, used a conceptual model 1o seleet o few performance
coneepts for transit performance evaluation. Data were ohlained fiom @ national
sample of 311 ueban bus transit systems in the first year and date were reported under
Soction 15 of the Urban Mass Transportalion Act o 1963, as amended. The steps in

the performance evaluation procedure involved delining cotcepruat madel of
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performance and designing a balanced set of pecformance ndicators that eepresent all

performance concepts. Factor analysis was then usced to select the indicaters that best

represent all dimensions of performiance,

This small representative set ol performance indicators was used o analycze

performance and to establish peer-group ranking. The derived indicators along with

their definitions are sown in the following table.

Nuo Factor Performance Indicator Chosen te Represent the Factor
1| Output Cost Revenuce vehicle hours per operating expenses (RVH/QLEXE)
2 | Service Utilizaton Potal passenger per resvenuge vehicle mile (TPAS/RVM)

3 | Vehicle Eificiency Total vehicles miles pur peak vehicle (TVM/FYEH)

4 | Fuel Efficiency Total vehicle miles per galton of Tucl consumed (TVMIUEL)

5 | Public Assistance Passenger tevenue per operaling assistance {REV/OSUD)

6 | Social Effectiveness Revenue vehicle hours per urban population (RVI/POP)

7 | Maintenance Eificieney | Total vehicle miles per maintenunce eimployee {1V M/MNT)

8 | Revenue  Generation’ | Passenger revenue per operating expenses {(REV/OEXT)
Expenscs _ '

9 | Safety Revenue vehicle hours per accident (RVHR/ACC)

Source: Felding and Anderson (1984}

Firdus (19843 in his stwdy on the problems of bus transport in Dhaka City investigaled
sotne important but common transporiation services related problems with respect to

bus maode like long travel time, delay and overloading and thus low level of service.

Wripht and Thiries (1987). developed a method of transit performimee evaluation
applicable to reasonably well-managed bus companics in developing countries. The
stated perfonmance indicators and their suggested ranges ol reeamnmended valucs are
shown in the following table. The World bank method is a crude. but simple transit-
perforntance evaluation procedure which can provide a quick. comprehensive idea
abaut the performance sialus of the bus service being evalualed. However, ihe set

standard of bus services was meant to be atlainable by deseloping countries.
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Table: 2.1 Performance Indicators for Bus Companies in Developing Countrics

Na Performmance indicator Runge
1 Passenger carried per day Minibus G00-800
Single-Decker Bus 1000- 1200
Double-Decker bus 1500-1800
2 Kilometcrs per bus per day 210-260
3 Kilometers per bus per hour 0.3-00.4
4 Staff employed per hus Adnmnigirative {1.3-1.5
Maintenance 3-8
Total
5 Accidents per 1060000 bus kilometers 1.5-3.0
6 lect availability and fleet utilization 80%-90%
7 lFuel consumptivn: Mintbus 20-25
Litres per hus per 100 km Single Becker Bus 23-40
Doublc-Decker bus 40-50
8 Operating ratio (revenue divided by total operating cost) 1.05.1 - 1.04:1

Source: Wright and 'L hiriez {1987)

lanaboriboon et al. (1992), demonstraied that the performunce indicator auatysis
technique could be successfully used as a diagnostic tool 1o identify operatonal
elMiciency and ineffectiveness at the route level of tansit operation. In this research,
the derived technique was applied on 14 bus roules of Bungkok Mass Transit
Authority to reveal the interroute differences in operationul cfficiency and
effectivencss. Results ol the analysis revealed that considerable variations existed
across 1he routes against many of the sclected indicators. These included varations in
terms of labor and capacity utifization, maintenance cxpendilure cte. many of which
could be improved through suitable managerial measures. Based on these ﬁ:rlclings,
specific rccommendations were made for improvement in the deficient arcas that were
considered to be within the operator domain, These indicators alse provided a basis
for comparison over time with otlier operators with standards, A ranking scale was

also developed to determine the overall aftractiveness of the ronles.

™
e
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The Greater Dhaka metropolitan Area integrated Transpurt Study (DII'S) conducted
with UNDP agsistance between 1992 to 1994 was conceived as a multidimensional
and inlegrated study of bus transport scrvices in Greater Dhaka  “The study
recommended reabistic and alfordable short-term actions (o improve the passenger bus
transport services in Grealer Dhaka. The study also deveioped a local cupability to
analyze and recommends Icrﬁg—lerm policies and programs responding Lo (ransport

services as required as urban areas prow and malure.

Das (1998) studicd the different aspects ol cvaluation tmodels and theones and
developed some measures of effectiveness of some performance measures (o identify
the service level and economic assessment approach of Premium Bus Services and
BRTC City Services. e also demonstrated the combination ol performance indicators
termed as performance measure (PMs) analysis to wdenti(y the serviee Jevel efficiency

and ellectiveness as well as to evaluale the bus transport services.

LINESCAP (2002) noted that public transport sysicms in much of the ESCAP reason
were predominantly used by lower income groups. With few capectations, services are
overcrowded and irregular. A major problem for passcngers is the large gap between
ground level and the doorways of public transport vehicles. The problems that
commonly are seen in public transporl systems in the escape region include user
intensive planning. inadequate investmenl, poor managemcul. inadequate revenuc
(due partly to revenue leakage). poor maintenance and deterioration ol serviees. At the
same Limé, users demands continue to grow simply because most low-income users
have no alternative. The study revealed that there is an cnontous polential growth
market for public transportation in Asia and Pacific. Buses account for 90 pereent of
public transport movement in the world. In the FSCAP region. daily bus passengers
coustitute a significanl portion of the total population using public transport,
Moreover. buscs have a low invesunent and fare cost advantage over other modes of
public transportation. A recenl ESCAT survey of the intearation ol noi-motorized
lransport i the urban tansport system of Dhaka revcaled thal the cost in

passengerskm of bus is a quarter of that of aule rickshaw wnd under hall that of
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richshaw, The study sugeested gradual replacement of improved buses over their

cstimated average service life of 12-15 years.

Alsan, 2001, set oul o assess the existing transportation system in Dhaka City and
developed policy approaches that could mitigate envirenmental pollution, mimmize
iraffic congestion and ensure mobility for different income groups. The transportation
syslem needs 1w ensure mobility affordable to all income groups. convenienl and of
course enviromnental inendly io be a sustainable transportation system. The
researcher had tdentfified that due to taffic congestion, the lutal cconomic loss of
Dhaka is about USS 570 million per year. He noted that the loss is oo high ay about
half of the city dwellers live under the poverty line. e concluded that environmental
fiiendly modem and sophisticatcd high capacity improved bus serviees need to be

intreduced to meet the public transport demand and o ensure mobility for all income

oroups.

e,
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31 INTRODUCTION

Mcthodelogy is the guwdelines and lopical framcwork lfor the rescarcher for
conducting the rescarch. To Tulfill the ohjectives cffectively and to carry out the entire

study, some procedures and minatives have been undertalien

32 CONCEPT OF THE LOS MODEL

The level of service is an overall measure of almost all serviee elements that affect the
bus users Esaluation of the service levels of the Mcetro Bus Service (Premivm A/C),
BRTC City Service, Kamaphully Ciry Service, Dhaka *aribahan, Mega City CONG
Service, Green Express CNG Serviee and Double Decker YOLVO Service was

cairied out with the fellowing concepis and procedures.

r

Mcasure of cffectiveness (MOE) 1s defined as a paramcter thal best desenbes the
quality of certain operating characterisiies. LOS performance meuwsure (PM}) 15 a
combination of selected indicators er MOEs, A group of PMs is carelully sclected for
this research work in order to fulfill the objective of evaloation uf service levels of the
improved passenger bus services. Lovels or categories ol scrvices bf these selected
I’Ms are then defined. Having defined the scrvice levels, boundary values of the
MOEs for each level of service are established by considering available standards,
passengers' attitude. ete. The measured MOE index value lor cach PM s judged
against lhe comesponding defined service calcgorics in order (o {ind the actuai
operating service level, or LOS category and LOS score provided. The LOS scores
thus obtained against individnal PMs are then combined logether Urough an
agercpation method 1o obiain overall LOS score (and LOX catepory b i the selected

bus service. Rationality of selecting the PMs and the T 08 evaluation procedure arc

claborated helow.

1.08 involves two types of parameters, The fiist type s the operational porformance
that includes travel time, wailing time, levet of occupaney and regularity of serviee or

reliability. ‘The sccond lype is the lransportation hygiene fuctors involving nidimy

2
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comlbort, cleanliness, crew behaviour, noise. protection  against envimﬁt_'nenla]
clements, etc. Riding comfort is concerned with the make and design of the vehicle
and is very difficult to define and measure. Indeed, it s periinent (o very sophisticated
cars and not to pubiic vehicles in the Third World countnes. Protecetion against
environmental elements 1s not adequate for any bus service. which ts almost n the

same poor slatus and need nol be evaluated in any comparative study.

However, in-vehicle comiort 15 a {actor of prime interest to most of users ol mproved
bus services. Although in-vehicle comiort is generally alfected by so many lactors. [or
the sake of convenience and simplicity, it is defined in this rescarch to be contribuled
by Mve major elements, namely cleanliness, crowdedness, lemperature, noise and crew
behaviour. It is apparcnt that if these [ve componcnts are kept in favourable
conditions. in-vehicle comfort is cnsured. Thus. a group of (ive PMs. namely travel
time, waiting time, load factor, regularity of service and comlan are selected for the
LOS medel. Six levels or categories of service. A through F, are considercd for the
five selected Phls. These levels are then measured on an equal inlerval 6-point scale,
with the highest paint of 5 for level A and { point for level F. The usstgned points for
the other levels are 4 for B, 3 {or C, 2 for 13, and 1 {or E. Boundary values Tor these six
service levels (MOEg) are cstablished considering available standurds. passengers’

attitude and rationality.

The PM comfort. a synthene variable according to the definition. ts assessed through
cvaluation of its [ive elements, namely cleanhness, crowdiness. emperalure, ntoisc and

crew behayiour through the passengers' atttude survey.

The required parameter values arc measured from feld suveys and data obtained
from Premiom Bus Services, Green Dxpress CNG Services, Mewolink, Mega City
CNET Services and Double-Decker Volbve operators on the Motiheel-Utliana route and
Bokilpo City Service. BRTC Single Decker, Karnaphully CNG City Service, Dhaka
Tartbahan and Double-Decker Volve operaters on the Motijheel-Mirpur route and
other related sources. The results of a passenpers' altilude survey are applicd 1o define

the =ix scrviee levels for the two PMs, namely travel time and saiting time. The
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The service levels of the three other PMs, namely load Factor, regularity of service and

comlor are defined considering physical standards and rationality.

The LOS category of a PM is determined by comparing its actual yaluc or the value of
its MOE with the established service levels. An apgregation methodology (namely,
weighled-sum) is followed to combine the separate 1LOS catcgorics against the
sciccted PMs. A weighting system (use of AHP to consolidate weightages assigned to
individual PMs by the respondents of atlitude survey) is also followed to rellect the
relative signilicance of the selected PMs. The aggregated LOS category give the

overall service quality provided by a bus service.
3.3 MEASUREMENT INDICATORS OF SERYVICE QUALITY
3.3.1 Definition and Mcasurement of MOE Indices of the M’

Travel Time

Results of passengers' attitude survey are used in defining the six service levels of the
travel time PM as well as in measuring its MOEGs. Mini bus service s chosen for
comparison, because of its widespread usage in all roules of the ¢ity  MOE index for
this PM is delined as the ratio of the difference between travel times of selected bus
services and minibus service, plying on the same roule. Selected bus service
passenpers are asked about their expectations of relative travel hmes by five-bus
services [n two defined routes and the mini bus serviee operating on the sane routes
fn particular, passcugers me asked about their opinions regarding how faster for
slower) the selected bus service compared to a conventional mini bus would be
aceeprable to them. A wide range of options about the accepluble level of relative
speed tor the five bus services compared to a minibug in percentage 15 piven o the
passcngers for selection aceording to their expectation. A graph o [ speed ol sclecled
improved bus service, relalive to minthus service. vs. cumulaline perecotage of

passcnecrs who mentioned the choive, is drawn for interpotation ol the relative speed
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against a particular pereentage of passengers. Acceptable levels of MOL to defined
minimum percentages of passengers are applicd as the criteria to establish boundanes
ol the gix scrvice levels for the lravel time PM. The LOS catepory distribution for this

M is thus formed.

Waiting Time

Standard of bus service e, service quality is closcly concerned with the extent of
waiting time. There exists many methods, both dircet and indirect, to measure or
estimale passengers' waiting times. Dut severa) investigators reported that collecting
data on actual wailing times is not a feastble propusition mainly due o the teason that
a huge number of bus stops might have to be surveyed. Sccondly. as the same stop
may be used by several bus routes, it is difficult to conduct such a survey duc to
passcnger identificalion probiems. Hence, waiting (ime in this rescarch work was

estimaled by an indircct method applicable for randomly amving passengers. The

following empirical formula given by Bowman and Turnguist (1 981) 15 applied.

W= B2V S e e e e e (1)
where,

W = mean passenger waiting time,

k= mcan headway, and

cvfh) = coctficient of variation of headway,

The headway data are collected lor the selected five-bus service in two debmed route
and (he mean passenger waiting times are caleulated from there, The calealated mcan

passenger-waiting time is taken as the MOE index for the waiting time PM

Results of passengers’ attilude survey are employed in defining the six service levels
of the wailing time PM. Passengers” are asked about the maximum waiting times
acceplahle to them with few options, The reporied acceptable niaximum waiting times
arc plotied against cumulative percentage of passengers who choose the options with a

view 1o interpolate acceptable maximum wailing time for any particular percentage of
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passengers. Based upon the findings about the acceplable levels ol wailing times, the
required boundary values lor the si¥ service categories. A through F.oare established.
In case of travel time, acceptubie levels of MOL to defined minimum pereeniages of
passcngers are applied as the crileria to cstablish the boundaries of the six service

fevels. The LOS categories e thus established for the waiting time M,

Load Factor

Passenger comfort is greatly concerned with the load faclor, which can be measured
dircetly from the level ol Joading or actual physical space oceupying. Considering a
greater tolerance limit ol the people of the developing countrics, it would not be
appropriatc to comipare available space on-bourd wih any wosern standard.
Muoreover, according to survey conducted, the adopted standard to detenuine legal
capacitics of buses i1 Dhaka is even lower than the standards adopled for Bangkok (by
Quium and Tanaboribhoon, 1994) which 1s o Third World city. However. load faclor
compared to legal capacity 15 taken as the MOE ifor this PM and legal capacity of
buses for Dhaka is estimated according to on-board survey conducied and {rom the
survey findings of previeus studies. The legal capacity of buses related (o a standard
based on number of seals plus 6 passengers per squarc meter for the slandees are
arbitrarily defined as the C leve]. The lower limit for the F level is defined based on
“erush-load™ limit of 12 passengers por square meler space for the stundees. Other
fevels are established in relation to these defined levels, Ultimately the 1.0S categorics
are detenmined eonsidering standards adopted for Banghok and results of bus-

aceupancy survey actually admimsiered for Dhaka.

Regularity of Service

Regularity of service of a particular transport larpely determines its rehubiiity. It
affects hoth passenger waiting time and level of ocoupancy. lercpularity of senvice not
only decreases reliability but also detenorates quality ol service. Service regularity
may be assessed bascd on the indirect measurement ol excess wailimg tme due to
irregular service. he following empirical relationship developed by Henderson, et al

(1991} o calenlate a passenger waiting index based on the ongmal formula put
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torward by Bowman and lurnguist {1981) was used for indireet measurcment of

regularity of service in this rescarch.

Bo=LE+ e (A o o e e e e (2}

where,
W = proportion of the average wailing greater than the mimnum average wailing

eveh) = coctlicient of variation of headway.

Reciprocal of B indicates how longer is the estimated warting time than the waiting
time when services are perlectly regular. For example, o B is L6, it would tmply thal
the estimated waiting time is 1/0.6 or 1.667 times longer than the waiting of a
perfectly regular service, W can be expressed in a scalc of 0 to 1, where the value ©17
indicates a perfectly regular service. In this research, equation (2] is used to estimate
passenger- wailing index as a measure 1o assess the regularity of the selecied ien bus

service 11 bwo delined mutc.

Reciprocal of # is taken as the MOE index for the Regulanty of Service PM. The six
service [evels and their boundary values arc deterniined based on rationalily, keeping
m mind the possible range of # and acceplable maximum limil of /4 as observed by
previous researchers (c.g. Quivm and Tamaboriboon, 1994). Thus the 1.0% category

distribution for the Regularity of Scrvice PM is construcied,

Comfart

In-vebicle comfort or simply comfort is a major facter in attracting travelers to use
improved bus services. This PM, comfort is defined 1o be conststing of five
constiluent clements, namely cleanliness, crowdedness, emperature, nuize and crew
hehaviour. Bach of these elements is placed belore the passengers Tor cvaluation on a
6-point scale (0 o 5) where 0 indicated the least acceplance or the worst performance
and 5 indicated extreme acceptance or excellent performance. Tndividual acceptability!

performance index for each clement is then caleulaled for all respondents witl help of

the following egquation.
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where,
I, = Index of aceeptability for service attribute «,
1 = irequency of respondents giving rating § 1o service attribuie a.
¥, = scale valuc ol the rating {,

N = Summation of frequencics of respondents giving lowest to highest rating = L7

MOE index for the comfort PM 1ook 1o be the geometric mean of the index valucs for
the iive constituent clements of comfort, Geometrie mcan is using, because the index
values are convenlionally interpreted as pertinent percentages (e.g.. an index value of
0.8724 is interpreted as virfoal §8.24% of the sample), and the type of mean used for
percentages is ‘geomelric’. This mean-value woold give some indication ol overall
acceplability of the serviee attribute comfort as a whole, in terms of acceplability of
enisling performance to that percentage of users {respondents) as given by the MOL
index value.

The values of the MOE index thus obtained must lie between 0 to 10, Tlis span is
divided inte six groups, simply based on rationality. to deflne and form boundary

values of the six service levels,

3.3.2 Determination of Relative Importance of the PM'S

Determination of relative importance or weights ol the selected PMs are essential for
combining the individual LOS catepotics against the PMs. | he technique of Analytic
Hierarchy Process {(AHP) {Anon, 1992) is employed for this purpose. AHP was
developed by Themas L. Salty n 1977 mostly to help find ont hierarchy of difterent
ey in an analytic process To apply the AHP technique in determining priorities or
relative 1mportance of compeling items, a model of the hierarchical relationshps 13
first prepared. In an AHP model. there would be one a poal: several nodes under the

poal; several sub-nodes under all or sume of the nodes; cte. 1he nodes. su b-irodes, ete.

are taken 1n all possible number of paits during the calcudalion or compilation of the.

program, and hoth local and glohal priorities can he detennined from the AHP model

(i cormputer,

LT

w#-"*.
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In order to determine relative importance ol the Iive sclecled PMs, a simplc AHP
model was prepared with Gve nodes (five PMs) under the goal of "Determination of
relative importance of PMs”, Pair-wise relative mimportance of the PMs, as obtained
from each passengers’ responsc in the attitude survey, was Joput o (he program. and
overall relative importance of the PMs assigned by each passenger {respondent) were
separately obtained by runming the program. However. judginent of some respondents
were discarded which, on being fed into the AHP model, produced an nconsistency
ralio beyond 2 defined limit (3.0). Having thus obtained 1elative importance ol the
PMs for individual Tespondents’ responscs, average overall weightuge tor each PM
was determined by taking average of all the "valid' individual respondents’ assigned
weightapes. The actual determination of relative imporiance of the five sclected FMs

will be presented in later discussion.

3.3 Aggregation of LOS Score against Individuzl PM'S

The agaregale overall levels of scrvice standard of the selected bus service on the
particular route was determmned from the LOS categories against euch of the five PMs
by cmploying the assigned points for each category (0 (o 3 and the wetghiung factors
found from the survey results, To calculate the oseral]l LOS. the peints for an
operating LOS against a PM were multiplied by its weighting factor. Summation of

the five weighled pomnis provided the overall LOS score.

3.4 ANALYTIC HIERARCHY PROCESS (AHT)

The Analytic Hierarchy Process (AFP) is a4 mathematical technigue lor wulticritcria
decisivn-making (Saaty 1980, 1990, 1994). This Model was designed by T, L. Saaty
as a decision making aid. which enables people to make decimons involving many,
kinds ol concerns including planning, sctting priorities, scteeting the best among a

munber of alternatives, and allocating resources.

AHP is especially switable for complex decisions, which invelve the companson of

decision clemenis. which are difficuli to quantifs. I s bascd on the assumptron that
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when faced with 2 complex decision the natural human reaction is to cluster the

decision clements according to their commmaon characteristies.

It involves building a hierarchy (Ranking) of decision elements and then making
comparisons between cach possible pair in each cluster (s a mabrin). This gives &
weighting for each clement within a cluster {or level of the hicrarchy) and also a

consistency ratio (uscful for checking the consistency ol the data).

This study conducted AHP in thiee steps:
] P
1. Pecrform pair-wisc: COMpaE 5ons

2. Assess consistency of pair-wise judaments

3

3. Compute the relative weiphts

(1) Pair-Wise Comparisons

ALIP enables a person to make pair-wisc comparisons of importance between decision

clements with respect to the scale shown in the following Table,

Table-5.3. AHP Scale for the pair-wise compansons

Intensity of .o .
N Definition Explanation
lmportance
0 Lqually imnportant I'wo decision elements (c.g.. indicators)
equally influence the parent decision
element
1 Slightly important One decision element is slightly more
influential than the other,
2 Moderately important One decision element has stronger
influence than the other,
3 More important One decision clement has significantly
influence over e other.
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4 Much more impodant One decision element has sigmiicantly
more inlluence over Lhe other.

5 Extremely The difference belween influcnees of
the two dectsion elements 15 extrernely
significan.

An excerpt of the questionnaire 1s given 1n appendix one.

12) Assessing Consistency of Pair-Wise Judgments

In pair-wise comparison of any alternatives, the matler ol inconsistency makes the
results confusing. In AHP, hefore comiputing the weights based on pair-wisc
judgments, the degree of inconsistency is measured by the Inconsislency Index.
Perfect consistency implies a value of zero. However, perfect consistency cannot be
demanded since, as human beings, we are often biased and inconsislent in our
subjective judgments. |herefore, it 1s considered aceeptable it meomsistent value s =
{1.1. For the values greater than 0.1, the pair-wisc judaments may be revised betfore the

weights are computed.

03) Computing the Relative Weights

AHP computes a weight for cach decision element based on the paiv-wise
comparisons using  mathematical  techmiques  such as Figenvalue.  Mean
Translormabion (M1), or Row Geometric Mean (RGM). ‘this study imples the
Fagenvalue technique for computing the weights under AHP and hence expert choice
P software used for assessing (he weight of the selected alternatives e passenger

hus services.
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3.5 PASSENGER BUS SERVICE STANDARD EVALUATION CONCLPT
Performance cvaluation {operation performance and economic assessment) is a
muitidimensional concepl that embraces all or some ef the performance measures:
cffictency, ctlectiveness and social impact. There are nuniercus criteria used in the
performance measures of bus services cvaluation process. In and of themselves, these
criteriz intially serve as indicators that gauge the guality and quantity of service
offered by a passenger bus services system. They also include a number of items that
determine as well as reflect the manner in which bus transil systems offer slandard
services to the public and are often direcily related 1o the cost of serviee provision.
This conceptual framewoik of this study divides the bus service evaluation standard

into threg broad categories,

3.5.1 Economics and Productivity Standard

FEeonormie and produetivity standards include eriteria that measure the perlormance of

an adready exisling passenger bus service. The eriteria are as follows.

s  Passenger per hour

o Cost per passenger

» Passenger per mile

« Passenger per trip

¢ Puassenger miles

s Revenue per passenger per mile and route
+ Route level minimum cost

¢ Route level performance refative to other 1outes

3.5.2 Serviee Delivery Standard

The criteria lor this category of slandards measure the religbihly and regularity of
services. Semvice delivery criteria include ontime  peformance amnd - hcadway
adherence., This criteria measure a performance slandard o service as actually

delivered to a passenger,
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3.5.3 I'assenger Comfort and Safety Standards

This category is called service quality and the bus service evaluation standard criterion
for passenger comiort and safely measurcs the overall physical coviromment, which a
passcnger will encounter on board. Passenger comfort and safety are defined to be

consisting of ive constituent clements namely cleanliness, crowdedness. lemperature,

acise arud crew behaviour,

X6 DETERMINATION OF ACCEITABILITY OF SERVICTE ATTRIBUTES

Sefected quantitative indicators with regard to some performance measure can
cvaluate passcnper bus service standard. Five performance measure reflecting service
standard of passcnger bus scrvices are selected to evaluate the quality of service and
standard of 19 sclected bus scrvices in twe bus routes. The live selected measures
termed service altribules are travel me, wailing time, load factor. repularity of service
and comlort are usually the common concern of bus passenpers. 'l o accomplish the

objective of slandurd evaluation, 2 level-of-service quality or LOYS model has been

wsed.

3.7 ASSUMPITION IN THE 5TUDY

Some assumptions were made for the identificaton of perlormalce measure.,

Assumptions were made based on some standard and method set {orth by others

researchiers.

3.8 WORKING PROCEDURE FOR COLLECTION OF DATA AND ANALYSIS

Data and tdommation {rom both primary and secondary sowees were used for this
study For primary data collection, personal intervicw according 1o the pre-designed
guestionnaire was undertaken. Data were collected regarding service standurd. travel
pattern. modal choice behaviour. and also collected socio-ceconumic characleristics of
an individual trip maker, trip information and service atibules of the sclected
passcitger bus services, ‘Lhe following scction cxpiains the dewsl the data collection

HOCESs.



3.8.1 Literafore Survey and

Collection of Data from Sccondary Sources

An extensive literature survey relevant to this subject and other passeneer trunsport
serviccs was carried out to acquire backgrowd knowledue about the service standard
and sysiem performance of passenger bus services (inwerms ol eificieney and
effectiveness) and level ol service {LOS), measurcment technigques and model and to

develop a theoretical design for cvaluating passcnper bus  service  standard

presentation.

[he to the nature of the lopic. substantal dala and information were required. which
were collected from governnent/senii-goverment organizalions and other transport
service providers. An extensive literature survey was undertaken and information was
collected [rom a number of published and unpublished studies both from inside and
gutside the country. Other than the literature survey. a considerable amount of tme
was spent in gathering informanon Trom different crganizotions. which are directly

and indirectly engaged in public transportation.

3.8.2 Scleciion of Passenger Bus Services and Route for this Study

‘Two routes Le. Motijheel-Uttara rowte and Motgheel-Mirpur route were 1dentilied for
Mis study. 'en bus services, five of each roule numely Premium Bus Services, Green
Express CNG Services, Melrolink, Mcepa City NG Services and Double-Decker
Volvae on the Motijheel-Uttara route and Bokilpe Ciy Serviee, BRTC Single Decker,
Karnaphuily ONG City Service, Dhaka Paribahan and Bouoble-Decker Valve on the

Matijheel-Mimur route have been selected for the comparison.

3.8.3 Sample Mumhber and Sampling Strategy

Questionnaire survey was undenaken for the fulfillment of this study where an
individual was chosen as a sampling umt Duc to limitation ol hnwe and ewoney, @
reliable size of sample could not be chosen. A sample of 800 indiy iduats was taken lor

collecting tiavel data on the two-scleeted routes, As the sample was quite smalt. the



resulls would tend to be indicative of travel behaviour o lie passenger bus services

rather than delinitive.

In discrete choice analysis there are three ways to cxtract the sampling from the
population. These are random sampling, stratified sampling and cluster sampling as
stated by Chen et. al.(1995). In this study random sampling technigue was used. Those
who do not travel much on passenger bus service or who have made trip only by

privale cars and taxicabs were kept out of the sample size.

3.8.4 Design of Questionnaire

A passengerindividual opinion survey was undertaken by means of a strocturcd
questionnaire, which was designed and distinetively divided ino four parts for
cxampie socio-coconomiic characteristics, trip relaled inlormatiom. passenger travel

behaviors or pattern and paired rankings.

An extensive multiple-choice guestionnaire s been preparcd W oblein inlormation
lor this study on current activity and data with regards 1o passenger bus services
cvaluation standard, To meorporale the people’™s understanding 1 denlilying
passenger  bus services and standard, a passenger allilude survey  (hrough a
questionnaire has been carried oul and samples ure drawn o reveal the passengers'
opinion regarding cxisting sclected passenger bus services and (o know about the
acceptability indices in terms of cleanliness, crowdedness, temperiiure, nolse and
crew behaviour. Physical and obscrvation survey have also been adnrinistered and

data i3 colleeted from the record of scleeted passenger bus service operators.

3.8.5 Expert Opinion

A comprehensive investipation was accomplished 1o explore the passeuger bus service
standard and the perception of many pificial and tragspoit cxperts working on
(ransporiation assues. Infprmation concerned with their activities and studies on
trnsporlation matter were colicoled. The organizations considicd are listed bolow:

s Dhaka City Corporation (DCC)



« Roads and Highways Deparment (RIHD}

* Bangladesh Roud Transport Authority (BR'TA)

+ Bangladesh Road Transport Corporation (BRTC)

o [haky Transport Coorduiation Doard (DTCI)

»  Tralfic Division of Dhaka Metropolitan Police (IDMP)

3.8.6 Analysis of the Collected Data

The collected data was edited and tabulated as per requirement using various
slatistical processes Including modern computer software. The deseriptive and
unstruclured materials. obscrvations, surveys. documenis, maps and other records
were sumnuanized and presented in a sequential order in both tabular wd graphical
formal with necessary illustration. Uhe result of the analysis has also been arranged

and presented in figures and maps according 1o nooessity.
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Figure 3.1: Flow Diagram of the Werking Procedure of the Study
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4.1 BACKGROUND OF PASSENGER TRANSPORT SERVICES IN DHIAKA CITY

Passenger ransport services in Dhaka City arc provided by various modes and arc
characterized by high growth rates, its diversity and poor financial and operational
perfonmance. Demand for urban passenger transport services is already enormous and
arowing l a rapid rate due to rapid nige of pepulation in the city. 'Fhiz has given to
paralraisit or intermediate public transport modes such oy bicyeles, tricyeles Le.
rickshaws. auto-rickshaws., human haulers, mintbuses and larpe buses. [hough
personal motorized vehicle ownership continue to rise. walking and passenger bus

transport remain the maor iravel modes.

With mcreasing city sive and arca, trip length is increasing and the burden of
commuter travel will increasingly (all upon the public transpert sector, as longer ips

will tend lo discourage walking and eycling as conventent allernatives.

The vast majorily of the city population will still be relying on road-hased transport
systen1 for many years to come. With the low levels of car ownership that exisis in
Dhaka city and with the growing demand for passenger transport, the cxisting
mobility conditions are detnmental to cconomic well being of the L'Lﬂ‘nmuniT:_‘f. llhc
inadequacy of the present systems and its inetficient operanon resulting acerdents,
congestion, overloading and fow levels of service, which are manly attributed to such

factors as lack of standard buses inadequacy of reads and insullicient funds.

The supply of public transportation is not only insulficient o meet the demand it is
also not bajanced. Private sector operators arc the major parties for providing public
transportation with large demand, which makes for competing rather complementing,

rales [or bus and auto richshaws and cven rickshaw,



Tabile 4.1; Public Transport Modes in Ithaka City
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Modes Sealing Estimated number of Nature Fare level
capacity Units of Tk/km
BRTC Private Route
Bus | Double decker 78 113 Fixed | 0.50 Tk/km
Standard 52 235 } 1200 Fixed | (without AC)
Mini bus 35 Fixed
Premium Bus (with 45 43 Fixed |1-1.5 Tk/km
AC)
Tempo 10 10000 Fixed |1 Tk/'km
Human hauler 12 150 Unfixed | | Tk/km
Auto rickshaw 50000 Unfixed | 6-7 Tk/Km
Rickshaw 500000 Unfixed | 5 Tk/km
Taxi 200 Unfixed | First Zkm 20 Tk
add 8Tk/km

Source: Ahsan, 2003

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

of public transport in Dhaka. The foilowing chart illustrates the percentage of person

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

O Ruclmhmy

El Bus

O Aarie nickshaw &
Temmo

OCar

W {ahers

Source: Rahman (2003)

Figare 4.1: Daily Person Trips in Dilferent Modes.
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Al present there arc about 4300 Mini buoses. 13500 three-wheeler CNG  auto-
rickshaws, 3200 mishuks (three wheeler auto rickshaw, normally they have 30 cc
motorhike engined), 5500 taxicabs and 590 BRTC operated buses for 10 million
people {The Daily Ingilab. 2004). A total of 14800 motor velncles are plying for 10
million people as pubhe iransporl, means thal the person-lo-vehicle ratio 1 68:1 in
Dhaka City. Whereas the carving capacity of a double decker bus is 78 and there are
only 113 double decker buses are serving the city dwellers and the carrying capacity
ol other busses arc only 30 to 50 people. The carrying capacily other public transpont
modes like auto-nckshaws and human hauler are 2 and 12 respectively. This wide pap
between the demand und availability of public iransportalion ncrease the huge
‘number of non-motorized transport in Dhaka City. Al present more thar 0.5 million
rickshaws are plying on the road 1o meet the huge public transport demand (DCC,
2004). The speed of rickshaws {Skmrhour) determines or critically alfeets the traffic

llow in many parts of the urban arca. Too many and unrcpulated tickshaws on the

roads is one o1 the most significant causes of traffic congesnon.

Fur serving the needs of a mefropelis with a poputation of 12 million, the present 2350
oty buses are far too less, encouraging the introduction of more and more rickshaws,
auto-rickshaws, curs ele on the city roads evervday, Smooth iraffic systems demand
roads and lanes 1o be constructed on 25% of the city’s surlace arca, but for Dhaka City
the figure is only 8% (Rahan, 2000). A double decker bus occupies 177" (one seventh)
area of the road space in comparison to a rickshaw for carrying an cqual number of
passengers. Thus the more double-decker and singte decker buses are introduced on

city roads, the more eflicent use of road space can be made.

4.2 PATTERN OF PUBIC TRANSPORT SERVICES IN DHAKA CITY -

The present of pattern of public transport services in Dhaka City consists ol both fast
and slow specd vehicles, vis rickshaws. aglo-rickshaws, mshuks. human haules,
{aricahs. minibuses. large single-decker CNG operafed buses and double-decker
buses. Amonyg all those types, the rickshaw, the stowest of all the modes 1s generally
used for door to door service and does not atake any long haut tetp due 1o restriction of

routes for rickshaw movemenl. Apart from rickshaws. all other modes are motorized
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and they operate at higher speeds than the rickshaws and are also uscd [er longer haul
trips. The auto-rickshaws are another mode of public transport wsed for door-to-door
services bul are the costlicst. The human hauler is a small mode o motorized vehicles
has two banks of seats al ihe back to carry len persons and one persom in the front.
‘They travel from junction 1o junction. the minibuses are ubso smaller versions of the
buses and operale from junction to junction with scating arrangement for passcngers
on first come lirsl serve basis along with standing options, The NG operated single-
decker buses were launched recently and they operate without any standing passenger.
‘e buses are the cheapest means of public transport operating in the cily routes and

they carry a large number ol people from one part of the ¢ity to another.

4.3 PAST DEVELOPMENT OF PASSENGER BUS SERVICES

Bus services in Dhaka City used 1o be provided only by the privale operators beiore
1961, Passcnper bus services in the city weres first introduced by private bus owners
in the early 1950°s. Bus services [n the public sector were intoduced in 1961 by
BRTC. Smee the beginning of passenger bus services, there were onty six rouly in
Dhaka City. For cffective operation of bus services in Dhaka City. the public seclor
initiated some measures as the private sectar could not only meet the growing demand
ol passenger bus services. After that, the Kalvanpur bus depot was opened in [ 964 for
ity bus sarvices and passenper buses wore operaled {rom the year 1903, The Mirpur
hus depot was opened for passenger bus services in 1968, From this depot, buscs were
operated to Gulistan ‘Fwa more bus depots were opened for bus services in 1974
These bus depots were cstablished at Joarshabiara and Nurayangani  Iler-urban bus
services were operated from these abave-mentioned live depots. Later another bus

depot was opened al Kamlapur 1o consolidate BRLC's bus opesation Mhaka City.

In response o the popular demand lor passenger bus services. d proposil was
submitted by the passenger bus owners association 1o increasc the number of routes.
Realizing the demand ol passenger bus services. DM (Traltic). the roule permil
authority at that time in Dhaka City. increased the nwmber of routes from six to thrty
nine Road Trumsporm Commitice (RTC) is pow responsible ane authorized for

permitting the new route in Dhaka City.
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4.4 GROWTH OF BUS TRANSPORT SERVICE

Passenger transportalion services are provided mainly by the private sector and BR'C
provides o part. [There are about 1700 buscs including double-deckeis, single deckers,
minibuses and premium buses, BRTC is one of the well-crganized bus operators with
a total of 522 standard buscs including 255 double-deckers and single-decker buses.
Recently Premium (Metro) Bus Services, Nirapad, Roadster bus services, which are

alse well organized. have been intreduced

Kestructuring of bus routes is underway under the DUTT (o improve the quality of bus
services in the ciry. According to an estimate of the World Bank. 3000 buses anc

required lor smooth mass transporiation in Dhaka City (Source: World bank Report,

2001).

The most appropriate and cost ellfeclive means of praviding mainly road based public
trnsport 10 the ity s by use of large buses. More investmenl in mass lransport
syslems can greatly ease trallic congestion in Dhaka city, Realizing the.pres;em-
situation and to  encourape  environmentally  [Tiendly  trunsport  services,  the
government of Bangiadesh offored tax exemption on CNG operated single and

Jouble-decker buses.

'rom sccondary sources in different relevant depariments of BRTA. it is found that
the number of passenger buses has been increasing very iapidly. In the lTast three
yeurs, ity growth was remarkable. From BRTA and DM {Trallic) sources, it is scen
that in 995, only 465-passeager buscs were plying while i 2003 the number was
1553 The number inercased in response W Lhe ever-increasing travel demand In

recent years. its gowth is very high and it scems that this lrend will continge in the

ticar future,

In the following table, the number of passenger buses in difitrent routes and m

dilTerent years s given with their respective growth rates.

.
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Al present the total number of different types of motorized vehicles in Dhaka city is
eshmated to be more than 2.0Lac. The incrcasc in non-motorived vehicles is
significantly higher, Rickshaws including other NMT are now cstimated to be 4 Lac in

Dhaka city. Presently of road (MT & NMT) traffic of Dhaka cily ts 630 thousand and

the annual growth is about 8%,

Table 4.2 : Number of Motor Vehicles Registered in iYhaka City

S | Typeof Vehicles | 1995 | 1996 | 1997 | 1998 [ 1999 | 2000 | 200t [ 2002 ]| 2003
[. | Motor car G023 | B386 | 6528 | 4984 | 4330 | 8366 | 8969 | 9873 | 1120
2. | Jeep/Wagon/Microbus | 15336 | 1387 | 1492 | 1438 | 1371 | 1387 | 1492 | 1438 | 1371
3. | Taxi 25 35 i4 1{12 215 398 950 1600 | 2500
4. | Bus 145 73 8 184 224 345 390 580 630
5. | Minibus 324 167 397 300 215 290 357 890 923

6. | Traek 802 6135 834 | 1681 | BSS 823 950 &390 963

7. | Auto rickshaw/Auto 7301 | 4615 | 1902 | 168% | o682 | 5400 | 9800 | 17650 | 19980

tempo

& | Motor cycle 4427 | 4027 | 3346 | 4992 | 3330 | 3800 [ 5675 | 5700 | 6435
9. | Others 878 828 10 196 | 1392 | 1550 | 1635 | 1400 | 1490

Total 22181 [ 20133 | 16881 | 15566 | 14614 | 26379 | 32219 | 42025 | 46417

Source: BRTA, 205

4.5 BUS TRANSPDR'I“ SERVICES IN THE PUBLIC SECTOR

Fassenper bus services are operated in the public sector by the Dangladesh Road
Lransport Corporation {BRTCY. BRTC provided approsimalely 33 pereent of its 1otal
active leel lor the metropolilan services from the yours F984 1o 1988, 1he growth in
number of routes gradually wnercased from the carly stage of bus scrvices in 1965 and

its route network doubled in length 1 23 years from 1965 1o 1988,

In the initial years BRI'C operated services with standard smple-decher Duses.
Double-decker buses were introduced first in the vear 1968 Howcewver most of these
huses became moperalive by 1975 and after that only a few were runming, In 1988,
twenty double-decker buses were purchased for the routes of Dhaba City and operaled
from Mrpur bus depot. From that time, double-decker buses agam hecame an

importan( travel mode [or passenger scrvices in Dhaka city.
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Recently, the flgel of BRTC buses and the number of routes have increased

simultancously. The present position of the BR 1O fleet size und the number of roules

in [Dhaka Cily are stated in Lhe following table,

‘Fable 4.3;: Total Fleet ta Operation of BRTC Buses in Dhaka City

Nao. of No. of Tolal
Sl Start Point End Point Single Double Number of
No. Decker Decker Buses
Buses Ruses

1. (tublol Gubslan - 35 35
02, Daimk Bangla | EPZ Savar - 10 10
03, Gulistan MNabn Nagar - 11 11
04. Motijheel Muohammadpur 13 - 15
05, Motijhecel Naravangan] - 15 13
(. (ulistan Konabari 5 12 27
(7. Motijheel Tongi Bridge 23 12 35
(18. Ciubigtan Balu Cihat 16 - 16
(9 Mirpur-10) Culistan | 25 26
5 Mirpur-12 Culistan 1 30 31
11. Gulistan (ulshan-2 - 13 15
12. Motijhee] Gulshan-] - 15 15
13. Duinik Bangla | Tongi Bridge 20 4 24
|4 Daimk Bangla | New Airport - 2 2
15. Matijhee! Mirpur-10 10 - 10
i6. Narshingds Gulisian b - 8
b Gulistan Aricha 5 - 15

Total 124 186 3t

Source: BRTA. 2005
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4.0 BUS TRANSPORT SERVICES IN THE PRIVATE SECTOR

i
Bus ts the cheapest mean of public transportation operating 1o the ¢ily roules and they

vy & large number of passengers {rom one corner of the citv to the other comer. In
Dhaka, buses are being operated ion both public and privale sectors. [t has been found
from ficld survey and discussion with the BRTC and sclected private bus scryices that
BRTC, the public bus scetor operator is operating about 306 huses while the privare
sector is operating about 1600 buses in the different routes of the ¢ity, Within greater
IDhaka, 925 (close approximation) private sector owned buves/minibuses are in
aperation and n 2005, this number increasimg abueptly, This fgure includes the
cairent total of 85 premium buses, 36 CNG buscs. | hese vehicles work on seventeen

urban routes.

Table 4.4; Performance Indicators of Dillereat Passenger Transport Scrvices

Mlaamie ol {a} (b} ) (d} fch Avenipe Tal % of
loles Aoearape | Averape | Awveraps | Teipd M af Passenper | Passenper, | Total
Hpevd (3 Loading | ¥ehicle | Wehicles in | kmd pe dayy ks pre PPussenper
km/hr L.ength {Mosy | perday | Openalam vohicle (AY | dayd mode | Skeen‘day
(km) (T pet Maode
Humun { luuier ] 4.3 B3 208 R3s [t 1.5 & (e 19
kinihs Jik 15 24 Pl 450 Tk kG 13,3
it 30 15 2 17 200 [ 5g 1} 3462 136
Auto-Richshaw 20 LAk pRH 2% 23601k 40 102 643
Kick-haw [ % 25 | 1S 1 H)0) | 500 F30.40 64,6

Sowree: {a) & (b} Shankland Cox Partnership (1970); Dhaba Metropolitan Area
Intepratcd  Development Projcet — Working Paper — Transport - DMiaka.
() & {d) from discussion with the bus, human hauler and aulo-nckshaw

owher association.
(e} column from BRVC & DTCR
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51 INTRODUCTTON

Different researchers have been repeatedly Jound oul thal service esaluation as well as
passenger bus service standardizations arg related with socto-cconamic charactenistics
with a view o considening those factors. The respondents have been asked a few
personat questions aceording to the pre-designed guestionnaire | he results of which

have been discussed in the followings.

5.2 DEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS

52.1 Age
Fieure shows that 45.5% respondents were below 30 vears and 46.5% were belween
30-45 years and rest 8% residenis were above 45 years, Most ol the trip-makers were

mnddle-age people. Youny people make more trips than the older people do. Along

with the increase of nge, the number of np decreases

Resull shows in the Motjpheel-Utlara route that ameng the different age group, 46.5%
daily trips, the highest number were made of which 21.5% trips were made by
younger ape people (helow 30 vears). The second highest number and proporbion 1.e.
21.3% daily trips were also made from middle age people (31w 45 years of age) and

2.8% datly trips were from older age (above 45 years).

Table: 5.1 Frequency of Travel by Passenger Bus Service according o Different
Apge-Group {Motijheel-Utiara}

Recorded age in Year Frequency of Travel Total
Daily | 4-6 times | 1-3 times |Somctimes, | Scldom
in a weck [im a week | not alwuys

Below 30 Count 86 22 12 54 3 182
YEars %of Total |21.5% ) 5.3% 3.0% 13.5% 20% | 45.5%

3010 45 years Count 83 33 I5 41 2 1 86
b of Total | 21.3% | B.3% 3.8% 1} 3% 3.0% | 46.5%

Above 45 Count 13 4 13 - - 32
years % of Tolal | 3.8% 1.0% 3 3% -~ - 8.0%

Total Count 186 59 40 | K 20 400
¢ of Total [ 46.5% | 14.8% 10% 23.8% 5% 1001%%

Souree Fleld Survey 2003
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In the Motitheel-Mirpur route. figures shows that most of the trips made by the young
apc people of below 30 years and double trips were made by the mast of the
respondents. The older age group fabove 45 years) made fewer trips. From the
lollowing table in the Motijheel Mirpur route, 8.5% ol the respondents were using
daily passenger bus services, 19.0% respondenls were using lour to six times in a
week, 33.5% respondents were using onc to three times in a day and only 18 3% of the

respondents. who never or hardly made bus tnp.

Table: 5.2 Frequency of Travel by Passenper Bus Service aceording to Different
Age-Group {Maotijhecl-Mirpur}

Recorded age in Year Frequency of Travel Total
Daily |4-6 limes | 1-3 times Sometimes,| Scidom
in a week|in a week | Rol alwoys |

Below 30 Count 14 54 72 il 2 257
years 9 of Total | 41.8% | 71.05% | 53 73% | 73.0% 1 70.27% | 63.0%

31045 years Couni 16 20 56 18 16 | 126
v of Total [47.06% | 26.32% | 41.79% | 21.95% | 21.62% | J1.5%

Abuve 45 Count 4 2 & | 4 6 22
years b of lotal |[11.76%| 2.03% | 4.48% 4 B8 K11 5.5%%

Total Count 34 76 134 82 74 400
% of Total | B.3% | 19.0% | 33.5% 20.5% I8 5% | 100%

Source Field Survey 2005

The services selecuon factors for all the scrvices are dependent on age. Double-decker
bus services in the Motijheel-Mirpir route and Green Express Bus Scrvices in the
Motjjheel-Utlara Route was the hipghest selected passenger bus services for all the
tiips Premium bus senvices in the Motijheel-Uttara Rowte and Bikolpo CNG City Bus

Services in the Mobjheel-Mirpur route came in the second position
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Table: 5.3 Traveling hy Different Passenger Bus Scrvices according to Different
Age-Group (Motijheel-Uttara)

Recorded age in Typces of Passenger Bus Servicees Total
Year Metre (Premium| DD Green |[Metrolink|Mega city]
| Link | A/C | Volvo |Express| CNG | CNG
Below 30| Count 26 53 1 56 42 4 142
vears % of Total| 6.5% | 13.3% 3% | 14.0% | 10.53% 1.0% | 45.5%
30to 45| Count 18 38 - g1 31 8 186
years [% of Total| 4.5% G.5% - 22.8% | 7.8% 2.0% 46.5%
Above 45| Count 12 10 - 10 - - 32
vears | %hof Total | 3.0% 2.5% - 2,50 - - 8.0%
Tl Count 56 0 | 1 157 3 2 400
%of Total | 14% | 253% | 0.3% [393% ] 183% 3% 100%

source: Field Survey 2005

Tabde: 5.4 Traveling by Different Passenger Bus Services according to Different
Age Group (Metijheel-Mirpur)

Recorded age in Types of Passcnger Bus Scrvices Total
Year Bekolpo City,  Dhaka Karnafull:;i Single- Vol
Service CNG| Poritbahan |[City Serviee|  Decker Dul;u
RRTC
Bclow 30| Count 66 38 36 30 76 246
vears % of Total | 70.21% 63.33% S0.0% 75.0% [36.72% | 61.5%
3o 45 Count 24 20 34 24 46 1534
yvears (%ol Toal| 25.53% 33.33% 47 32% 250%  134.533% [ 33.5%
Above 45 Count 4 2 p {) 12 20
vears |9 of Total|  4.25% 3.33% 2.78% { R.06%, 508
Total Count G4 al 72 443 134 400 -
[ % of Towl| 23.5% [ 15.0% 18.0%, 10 (1% 33.53% | 100%

Source: Field Survey 2005

Middle and oider age group of people used Doubte-decker Volvo in the Motijheel-

Mirpur route and in the Motijheel-Utrara route, young ape people mainty chooses the

Green Fxpress CNG Bus services for the preferable mode of dravel. Mostly out of the

186 respondents bus trips, 91 respondents trips were from younper age group of

people.
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Table shows that the out of 400 respondents 58.2% respondents were male where

41.8% of the respondenls were female. On an average male teavel more trips than

female, Sclection of passenger services also influenced by sea. Females are

comparatively chooscs the standard and comfortable services, Survey dala shows in

the Motijhee)-Mirpur route that out of tolal 260 number of tips. male respondents

made 98 trips twice in a day ie. 37.7% and female respondents made 48 single tnps

out of the total female trips of 140 i.c. 34.3% of the total female trips.

Table: 5.5 I vip Made by Differcnt Age Group according to Sex {Motijheel-Uttara)

Recorded age in Year Scx of the Respondents Total
Male Female
Below 3 years Count 99 83 182
% within Sex 42.5% 49 7% 43.5%
% of Total 24 8% 200.8% 45.5%
30 10 45 years Couni 102 g4 146
% within Sex 43.8% 50.3% 46.5%
% of | otal 23.5% 210 46.5%
Abuove 45 vears {Count 32 - 32
% within Sex 13.7% - R.0%
% of Total 8.0% - 8.0%
| atal Count 233 i 167 400
% of Total S82% | 418% [ 100%
Source: Field Survey 2005
Table: 5.6 Trip Made according to Sex (Motijhecl-Mirpur)
Nu. of Trips ‘Total
Age Group ] 1 2 3 4 5 Respondent
Count 24 4 98 48 20 16 260
Male % of Total| 33.33% | 07.5%0 | 73.13% | 64.86% | Y0.91% | 88 80% 65 0%
Count 48 26 36 26 2 n 140
Female [% of Totalf 66 67% | 32.5% [ 26.87% | 35.14% | 9.09% | 11.11% 35.0%
F'ota] Count 72 80 134 74 22 £ 400
Respondent|% of Total| 18.0% | 200% | 33.5% | 18.5% | 5.3% I[ 4 3% 100%

Source; Field Survey 2005
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Tahle: 5.7 Distribution of the Numhber of Trips According to Different Bus
Scrvices and Sex (Motijheel-Mirpur)

Bus Services
Bekolpo Dhaka | Karvafully | Single- | Volvo Total
Sex City Service |[Poribahan| City Service | Decker [} Respondent

Couant 96 4] 40 | & il 268

Mate [2oof Total| 64.86% 66.67% S8R20 60.0% | 78.72% &7 0%
Connt 52 20 24 12 20 152

Female [%of Totall 3514% | 33.33% | 41.18% | 40.0% |21.28% 83.0%
Toal Cownt 148 Hl) 68 40 o4 400

Respendent| of Totall  37.0% 15 0% 17.0% 75% | 23.5% 160%

Source: Ficld Survey 2005

2.3 SOCIO-CCONOMIC CITARACTERISTICS OF THE RESPONDENTS |

I'ahlc 5.8 shows that most of the respondents in the Motijheel-Uttara route use Green

Exprass CNG Bus Services and premium bus services and they make their trips for

work and educational purposes {30.3% and 17%). The next nwjur response was

husiness (14%), home trip (11.3%), social {10%) and shopping (9.3%) respectively.

3.3% respondenis meniioned other purposes.

Table: 5.8 Parpose of Frequenily Used Bus Trip by Different Age Group
{Motijhecl-Uttara)

Recorded age in Purpose of travel ] Total
Year Business/ [Fducati Home | Others |Recreaii{Shopping| Secial | Work
Commerce| onal | Trip onal

Bclow 30 Count 4 68 | 21 10 15 14) 16 | 3% | 182
vears |[%of Total| i.0% 17.0% ] 53% | 2.5% | 3.8% 2.5% | 4.0% | 9.5% [45.5%

W0ted45| Count | 43 : 14 3 4 17 24 | 81 | 186
vears (% of Total | 10.8% - 3.5% | Bl 1.5 4.3% | 60% |20.3%|46.3%
Above Count 9 - 10 - - 11) - 3 32

45 vours | Y of Total | 2.3% - 2.5% - - 2 5% - B | B0%
o Counl 36 08 43 i3 19 37 40 122 | 460
Fotal o oIl 14% | 17% | 11.3% | 3.3% | 4.8% | 9% | 0% [30.5%] 100%

Source: Field Survey 2005

Takle 5.9 shows ihat iir the Moujheel-Mirpur route, most of the respondents make

their trips lor business and home-trip purposes (24 5% and 17.5%). The next mgjor
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response was work {13.3%). educational {10.5%), social {3%) and recreational (5%)

respectively. 18.5% respondents mentioned other purposes.

Table: 5.9 Purpose of Frequently Used Bus Trip (Motijheel-Mirpur)

Recorded age in | Purpose of travel Total
Year Business/ |Edocatil Home | Others | Recrcati S!mppingh Social | Wark
Commerce] onat | Trip enal
Below 30| Coumt 36 36 50 50 12 8 16 34 242
| _vears |% of lotal| 36.73% [B5.71%|71.43%|67.57% 60.0% | 57.14% |80.0% 54 84%|60.5%
A0tods] Count 34 4 18 18 8 6 4 26 138
vears | % of Potal | 55.10% [9.52% {25.7196[24.32% 40.0% | 42.86% |20.0%|41.94%!34.5%
Above ount 8 2 2 i - - - 2 20
45 yvears % of Total [ 8.16% |[4.76% | 2.86% | 8.11% - - - 32300 | 5.0%
Count 08 42 70 74 20 14 2() 62 400
Total o Towl| 24.5% |10.5% | 17.5% | 18.5%| 5.0 | 55 | 50% |15.5% | 100%

Source: Field Survey 2005

IBus services selection factors for the both routes are also influenced by wee. Middle

age people (3 to 35 years of age) and younger age people (helow 30 years of ape)

was the highest users of improved CNG bus services (37.8% and 27% respectively).

The next choices for the younger age people are ihe Auto-richshuw and Double-

decker Valvo bus as their preferable mode of transport

Table: 5.10 Preference of Mode Used by Different Age-Group (Motijheel-Ettara)

Recorded age in Year Mode Used for trip Total
Aute | Minibus |Improved | Premium | Double
Rickshaw bus Bus Decker
Service | Service Bus
Below 30 Count 30 3 T8 2 17 [82
vears | % withinmods| 58.8% | 100.0% | 37.6% | 100.0% | 81.0% ; 45.5%
% of Tunal 12.5% 1 3% 27.0% 5% 4.3% 45.5%
A to 45 Counl 35 - 151 - | - 186
veirs % within mode | 41.2% - 52 6% - - 46.5%
% of Total 8.8% - 37.8% - - 46.5%
Above 43] 'ount i - - 28 4 32
years | % within modc - - G.8% - 19.0% £.0%
% of Total - - 70% - 1.0%% 8.0%
fotal Count 85 5 257 2 21 400
| %ol Total | 21.3% 1 3% 71.8% | ha%% 5,3%_-1 1(30%

Source: Field Survey 2005
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5.4 OTPERATING CHARACTERISTICS

5.4.1 Purpose of Trips Made by Passengers
Trip purpose was divided inio scven different cutegerics. These are work. business,
and educational, shopping, recreational. social and home trip. Another caicgory

namely other was made because some responses did not match the aboye-mentioned

catcgories.

Work trips are as all journeys from home lo work places. Business or commercial trips
are those from one office or business centre to another for official or business related
purposes. Educational trips are defined as trips {Tom home to vartous educational
estahlishments such as schools, colleges, lechnical institules, coaching centres and
universities for educational purposes. A shopping is any trip that leads to shops,
bazaars, markets ete. Social trips are trips made for socialicing (to mect friends and
relatives, to visit patients in hospilals etc) or religious purposes Recrcational trips are

trips made {rom home for leisure or reercational purpose

Table 3.6 shows that most of the respondents on the Motijheel-littara route use
premium bus services and they make their Irips for business und commercial purposcs
(2324). The next major responsc was educational (16%). home trip (15.5%) and

journey to work {13.5%) respectively. 10.3% respondents mentioned other purposes.

Table 5.11: Purpose of Trip by Passengers on Motijheel-littara route

Number of Respondent Making the Tep
Purpose of | Preminm ASC Danlle Green Express | Meteolink | Mega City | TOTAL
Travel Decker Yolvo CNG CNG

Waork 26 {32.5) ke (20} {10 {1253} 2{2.5} 62 (15.5)
Eduncalwomal 12 {15} 12{I5) 14 {17 5) [ £17.5) 12(13) fid {Eh)
Business 22(27.5} 10(12.5) 24 {30} ) (12,5 T61325) | 92023}
Recrealonal {0y (e 4(5) G735 | 228 £2 {3)
Shopping 4 (5} 4(3) 12 (15} 0(0) 2(2.5) 22 (5.3)
Social 0¢m 6 (7.5) L0 (12.5) 10 (12.5} 6(7.5) . 32(8)
Huouie trip L6 {20 16 (2{} Z110} 14 (22.5] 14 {200 74 {18.57
Others )] 16 (200) 0 (0 12015y 1401735) 42 fL0.5)
TOTAL 80 (100) I &0 (160) 80 (100} 50 (100 ] 59100y | 408 (100}

* Figures in parentheses indheate percentage
Source Ficld Survey 2005
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In the Motijheel-Mirpur route, most of the respondents made their tnps Tor business

amd commercial purpose (25.3%). The next major response was cducational (18.5%),

joumney w work (17.3%) and social {10.5%) respectively.

Table 5.12: Purpose of Trip by Passengers on Motijheel-Mirpur Route

Number of Respoadent Making the Trip
Purposc of Bikolpu Cily Dhaka Karnaphully |Single Decker Fouble TOTAL
Travel Service Paribahan | City Service RRTC Beclier Volvy

Waork |& (4 5} B2 14{3 3) 1% (4.5} L2 (3] TO(17.5)
Edueational | 4¢3 5) 12 (3) 24 (6) 10 (2.5) 14 (3 5) 60 [18.5)
Business/Comm| 22 (5 5) 24 (6) 1% (4.5} 200(5) 14 {d.5) 102 {25.5)
Recreational 2 (0} 5} 4{1) 411} (1) 2 {0 5} 16 {4}
Shopping 2 {0 5) {0 2{0.5) ail.5) 0 {{1 10 (2.5)
Sogial L0 {2.5 B 4{1} {2 =) 10 (2.5} 42{10 5)
1lome trip 4(1) 12 {3} a{1] 4y | 4035 1 "38{9.5)
Others B {2} 12 {3) 16 (2 3) § () [iH{2 5} 4% {12)
TOTAL | 80{20) 30 (20) RG220 BO {20} B0 200 400 (100}

* Flgures 1o parentheses indicate percentage

Source: Field Survey 2005

5.4.2 Mode of Traveling by the Passengers

Tables 3 8 und 5.9 show the most preferred modes ol the respondents. The gures
reveal that 49.5% of the respondents preferred improved passenger bus services for
their trip. The next preferred modes of travel are double-decher buses (19.5%),
rickshaws (13%) and premium bus seevice (10.5%) on the Matijhesl-Ulluara route and
on the Motijheel-Mirpur route, the mode of travel preferred are rickshaws (14%).
minibuses (12.3%), and double-decker huses (9.5%} following improved passenger

bus services

Table 5.13: Modc of Travel Prefercnce by Passengers on Mudifheel-Uttara Route

Mode of Travel Frequency Yo |
Anto rickshaw 52 t3
IMinibus 8 2
[Tmproved bus service 158 49.5
Premium bus scrvice 2 I
BRTC city service 12 3
Donble Decker bus 78 i 195
1Other ([ 2.5
IroTAL 400 ] £k

Source: Field Survey 2005
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A Salw Falnber

Source: Field Survey 2005

Figure 5.1 : Percentage of the Mode of Travel of Passengers on Motijheed-Uttarn
route

Table 5.14: Mode of Travel Preference by Passengers on Motijheel-Mirpur
Route

Mode of Travel Freqoency o
Ato rickshaw 56 14
Miniboms 50 125
M eproved bas service 198 495
[Premiom bus service 10 25
[BRTC city service 40 10
[Double Decker bos 36 9
Other 10 25
TOTAL 400 100

Source; Field Survey 2005

i TR

Source: Field Survey 2005

Frgure 52 ; Percentage of Mode of Travel of Passengers on Motijhed-Mirpur Route

+%

~f
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£.4.3 Frequency of Traveling by Passenger Bus Service

It is seen from the table 5.10 and table 5.11 that mosi of the respondents (68.5% on the
Motijheel-Urtara Route amd 54.5% on the Motijheel-Mirpur Route) were daily
passengers Respondemts traveling 4 to 6 times a week constituted the second largest
group in the Motijheel-Uttara Rowte (12.5%) while passengers who traveled
somelimes on the Motijheel-Mirpur maute constituted the secomd lergest group
{18.5%). The third lergest group (15.5%) was formed by those passengers, traveling 4
to 6 times on the Motijheel-Mirpur route whereas passenger (12%) traveling
sometimes on the Motijheel-Uttara is falling in this group route, Passenger traveling 1
1o 3 times it a week (8.0% on the Matijheel-Uttara Route and 4.0% on the Motijhee)-
Mirpur Route) constituied the fourth end seidom travelers (3.0% on the Motijheel
Utiara Route and 3.5% on the Motijheel-Mirpur Route) constituted the fifth group in

respect of size of the passengern.

Table 5.15; Frequency of Travel by Passengers on Motijheel-Uttars Route

Freqeency of Traved No Yo
[Daily 274 58.5
-6 times in 2 week i) 12.5
1-} timves in & week 16 4
Sometimes, not abways 43 12
Setdom 12 3
Total 400 100

Source: Ficld Survey 2003
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Source: Field Survey 2005

Figure .3 : Frequency of Travet by Prasengers on Motijheel-Uttare Roate



50
Table 5.16; Frequency of Travel by Paxsengers on Molijheel-Mirpur Route

Frequency of Travel No e
{Daily 218 M5
-4 times in & week 62 15.5
1.3 timves in & week 32 8
Fometimes, not shwxys 14 18,5
Seldom 14 35
Totsl 400 100

Source: Field Survey 2005
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Source: Field Survey 2005
Figare 5.4 : Percentage of Trave by Passengery on Motijheed-Mirpur Ronte

X44 Rensons Behind Traveling by Selected Passenger Buy Service

It is observed from the following table that most of the passengers cite comfort, safety
end lower travel time as the reasons behind traveling by the passenger bus service on
both routes. The major reason why people use Premium A/C Bus Service is the in-
vehicle comfort. The air-conditioned closad environment provides comfon end a
feeling of prestige to thc passengers. On the Motijheel-Mirpur route, as air-
conditioned bus service is non aveilable, double-decker Vohvo buses atraa passengers
for vehicle comfort. On the Motijheel-Uttarn route, Mega Criy CNG Bus Service
draws passengers for lower fare and umvel time.
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Tuble 5.17: Reasons Behind Traveling By Sclected Passenger Bus Service on

Motijhcel-Uttara Route

Number of Respondent Citing the Reason for I'raveling by Bus Services
Reasan of Premium Douhle Green FMceiralink | Mepa City TOTAL
Traveling A/C  |Decker Volvo|Express CNG CNG
Cost 4 {5) 26 {325 6 {75 28 (33) 30 (37.5) 94 (21.5)
Comfort 42 (52 5} 13 [22.5) 32 (40 18 (22,5} 4 {5} 14 {28.5)
Less travel time 4 {5) 12 {15} 1o (20 146 (210 26 (32.%) 74 (18.5)
Less waiting time 00 & {0 o (0 Q{0 0.0 210y
[Safety 12 (15} 14 (17.5) 403 1 1201 12 (15 54{13 5)
Reliability &
regularicy 10(12.5) 6 (7.5} 8 (22,5} a{7 5 G175y | 46({i1.3}
Prolection from 2{2.3)
noise, dustd sniche 415) 4 {5} ooy 0 10 (2.3}
Other 4(5) 2(2.5) 0 {0} oy | 225 (2
TOTAL R0 {100 800100} R0 (10l SHEHNN | B0 LI00) 400 {1007 |

* Figures in parentheses indicate percentage
Source, Field Survey 2003

Table %.18: Reasons Behind Traveling By Selected Passenger Bus bervice on
Metijheel-Mirpur Route

Number of Respondent Citing the Reasan for Crayeling by Bus Services
Reasen of  |Dikolpo City| Dhaka | Karnaphully [Single Decker;  Double TOTAL
Traveling Service Paribahan | Cily Scrvics BRIC  |Decker Yolvo
st 10 (12.5) 14 (7.5} 14 (20} L0 (12.5) s oli] SE{14.3)
Comfort 22 (27.5) 24 {30 22 {27.5) 26 (2.5} SR (175 132 (35}
Loss travel time L§ {22.5 16 (20 0 (25 |% {22 5} i6 (20 BE (22}
Less waiting time 0 (0 1 {5) n (U} 0 (i G {0 4 (1
Safety 1400750 14Q78| 16 (2 20 (23) 14 {17.51] 7R(19 5}
Reliability &
Ireguiarity 10 {12 5} 4 (5 2 (2.5) 4 {5 328y 22 (5.5)
Protcction from
noise, dostd smuke 4 {5} 2 (2.5) 4 (5) o ) 2 {25} 12 (%)
Other 2 {2.5) 2 (25} 0 (M 2 (25} 0 5 (1.5)
TOTAL 80 {1007 | 80 (10 80 (1410 80| (108, &0 (1400 | 400 (180

* Figures in parentheses indicale pereentage
Source:; Field Survey 2005

5 4.5 Inconvenience Encountered in Using the Different Passenger Bus Services

Respondents’ opimon as presented in the following tablus 3,014 & 513 indicates that

the major inconvenience cncountered in using the passciper bus scrvice is the low

frequency of services provided by the prevailing passenger bus services. Ihis wesponse
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frequency of scrvices provided by the prevailing passenger bus services. L'his response

was most frequent for the Green bxpress CNG and then lor the Premicr A Bus

Service. Other difficulties faced by the passengers on the Motjhect-dlitara rouie are

aceessibility or load factor (26.5%), limiled availability of seat (10%) and high farc

(8,59} and on the Motijhecl-Mirpur route, accessibility or load factor (24.5%), limited

availability ol seals (6.5%) and high fare {5.5%) respectively, For the load lactor

Metrolink (37.5%) and double-decker Volvo {32.5%) show ihe highest response on

ihe Motijhecl-Uttara route whereas BRTC single-decker (32 5%) and Bikolpo Cily

Super Service (22.5%) show the highest response on the Motijheel-Mirpur route.

Table 5.19: Difficuitics Faced by Passengers on Maotijheel-Uttara Route

Difficulties Number of Respondent Mentionting the Enconvenience
Faced by the |Premium A/C|  Double  |[Green Express| Metialinke | Muega City | TOTAL
Passenger Decker Volvo CNG NG
Limiled access
or seat L), 4 (3 225 2 2.5 24 (3 0 (10}
Problem of fare 16 2 [ & (10 4 (3} 4 {5} 2 (2 35) 34 (8 5)
Stappapes ton .
far apart 6 {75} a6 {1.%) 2 {23y 0 (m 1 (5 I8 {4 5)
Laow speed g (10 i (75} 2 {2.5) 6 (75 O (i 22 {5.5)
Low frequency
ol serviee 36 {45) 30 {37.3) 58 (72.5) 47,5y 18{2235)] 180 (43)
(¥thers fLoacd
lacior} 6 (75 26 (32.5) 12 (5] 01375 32 {4 106 (26.5)
TOTAL 0 {100y | %0 (100) LR RO {1007} G (00| 960 (100
* Figures in parcntheses indicate percentage
Sowce: Ficld Survey 2005
Table 3.20: Difficulties Faccd by Passengers on Motijhecl-Mirpur Route
I¥ifficu ties MNum ber of Respondent Mentioniog the Incony enrency
Faced by the [ Bilotpo City |  Dhaka | Karnaphully Single Decker|  Double TOTAL
Passenger Service Paribahan | City Service BRTC echer Yelvo
Limited gveess
o oseat fi (7.3 2 (25 2 (2.3 LG |25 [ 6 (7.5 26 (6.3
Problem of fare J 14 | {175 14 | {17.5 1 [7 5 4 {z 10 |12 48 {12
Stoppages too
Tar apart £l (0 2 7.5 (0 | 125 [ o f (1.5 22 (3.5
Low speed & {7.5 2 (25 0 {u { il il mf -8 {2
Eow Mregueney
ol serviee 36 | s | 42 | 25| 38 jrs| 4o | qsn | 4z |es23| o Fdes
Crthers (Load
Tactor} 18 1{223 4 [(17.5] 24 a0 6| (325 16 (20 Oy | (245
[FOTAL [ &0 J¢1o0 | so | (200 [ &0 | {100 f 80 ((ted [ 80 [ (200 406 ) (100

* l'igures in parcntheses indicate percenlage
Sowce: Field Survey 2003
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5.4.6 Using of Preferred Modes to Reach Bus Stop

Table 5.16 show that an equal percentage of the passengers used walking for reaching
the bus stop for their bus trip to destination in both of Lhe selected routes. The next
highest mode used by the passengers is rickshaw (39.5% on the Metitheel-Urtara route
and 41% on the Motijheel-Mirpur route respectively)

Table 5.21: Mudes Used for Reaching Bus Stop bry Passengers an the Motijhed-Uttara
Route

Freguency of Travel No e
'Walking 233 59.5
By rickshaw 158 395
Car 0 0
Mini byzs 4 1
Others - { Q)
Total 400 100
Source; Field Survey 2005
e v - — e o}
|_ %5 e
|: if
i
Walkdng B,r r Inhaw Mini bus Othvars:

Source: Field Survey 2005

Figure 5.5: Modes Used for Reaching Bus Stop on the Motijhweed-Uitara Route

Table £22: Modes Used for Rexching Bue Stop by Passenpery on the Motijhes-Mirpar
Route

Frequency of Travel No o
Walking 236 59
[By rickshaw 164 41
[Car ) 0
[Mini bus 0 0
[Others i) 0
[Total M 104

Source: Ficld Survey 2003
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Figore 5.6 : Modea Used for Reaching Bos Stop on the Motijhed-Mirpror Roote

547 Time Spent for Reaching Different Bus Service Stops
Table 5.18 and 5.19 show that an equal paceniage of respondents (88.5% on the both

routes) reached the bus stops within £5 minutes of which the highest proportion (48%0)
reached the bus gtops on the Motijhecl-Utara route within 10 mimrtes and 53.5% of
the passengers reached the bus stops oin the Mdtijhec)-Mirpur route within 15
mimutes. The following figure shows that the service area of the Premium bus service
is completely within the disance of 20 mirutes from the a siop on the route, for the
double-decker Vohvo, it is completely within the distence of 15 minutea, for the Green
Express CNG Bus Service, il is completely within the disiance of 15 minutes, for the
Metrolink, the entire area is mostly within a dinance of 20 mimutes and for the Mega
City CNG Bus Service is 8 completely within a distance of 20 minutes {rom a stop.
The service area for Bikolpo City Bus, for the Dhaka Paribahan CNG Bus Services,
for the Kamaphuly CNG City Services and BRTC Single-decker Bus Service o the
Motijheel-Mirpur route is completely within the distance of 15 minutes respectively
and enly for the double-decker Vohvo, it is mostly within the distance of 20 minutes.

Table 5.23 Tone Spent for Reaching the Bas Siop by Pessenpers an the Motijheed-Utton Route

Time Spent of the Respondent Uning the Selected Bos Service
Time Spemt | Promiom | Domble  [Groen Express) Metroltek | Mega City | TOTAL
A/C | Decker Voho|  CNG CRG

Lews (hm 10 minwtex 43 (50) so2s)l 3% (47.5] 20 GO | 31 () | 192 (4B)
1015 rrhrmrtes 30(31.9) 303790 42 (52.5) | 34 (425 | 26 (32.5)] 162 (4D.5)
[15-20 mingtey 2 (2.5 0 (0) 0 18 (22.5 ] 22(22.5)] 42(10.5)
[More than 20 0 () 0 0 (i 4 (5 0 {0 4 (1)
TOTAL 40 (100) g0 (100)] %0 (100) [ 20 (100) | #0 (100) [ 400 (100)

* Figures in parentheses indicate percentage
Souree: Field Survey 2005
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Table 524 : Time Spent for Reaching the Bus Stop by Paesengers on the Motijhed-Mirpur Route

Time Spent ‘Time Spent of the Respondent Using the Selected Bus Service
Bikolpo City} Dhaka | Karnaphully [Single Decker|  Double TOTAL
Service Paribahan | City Service BRTC  |Ducher Yalvo

Less then 10 minutes|  |§ (22.5)| 24 (3) 03T 32 () 28_{35) | 132 (33}
10-15 minutes 56 {70} | 46 (57.5) 3§ (4750 34 (4251 0 (5% | 214(53.5)
15-20 minutes A [T {125 12 (] 14075 L] F{12.5)
Muore than 20 0 (0 0o 0 {0 4 (%) 4 (1
TOTAL 80 (100} 20 (1009 86 {100 80 (100} | 80 {100, | 400 {100)]

* Figures 1n parentheses indicate percentage
Source: Fleld Survey 2003

54,8 Travel Time for Passenger Trip by Different Bus Scrvices

Tables 5.20 and 5.21 demonstrate that a trip time range of 20 to 30 minutes was found

for the highest proportion of passengers using the passenger bus service of which

BRTC Single Decker Bus Service scarch owt the prior position m the Motijheel-

Mirpur route. The next largest proportion {32% in (he Motijheel-Utara and 33.5% in

the Motijheel-Mirpur route) of the respondent made u trip of 30-43 minutes duration.

Most of the passengers prefer CNG Bus services for this trip duration in the

Motijheel-Uttara route and double-decker Volvo in the Motijheel-Mirpur route. Only a

few respondents have a travel time less than 15 minutes or more thin 45 nyinutes.

Table 3.25 :

Travel Time for Passenger Trip for Different Bus Services on the
Motijheel-Utiara Route

Travel Time Number of Respondent Mentioning the Preferable Travel Time
Preminm A/ Double  |Green Express| Metrolink Ml earan City IroTAL
Decker Volvo CNG CNG

Less than 15

minulivs 0 (0 5 (1 0 U o & (2
15-21 minutes & (7.5) 10 {12.5) 2 {2%) 4 (5} 2 {2.5) 24 (8)
20-30 ininutes 38 (47.51 24 £33} 38 (47.5) 3% (47.5) 3% (35) 166 (41 5)
30-45 minutes 12 {t5) 78 (35) 36 (45) 6 (20 30 450 | 128 (3
More than 45

rainutes 24 (3 1 (12.5) 4 (5} 22 (215 14 {17.5) 71 (185}
TOTAL 50 (1ony | 80 ¢iemy | 80 | (100) 80 {100 &0 (100} | 400 {100} |

* Figures in parentheses indicate pereentage
Source; Field Survey 2003
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Table 5.26 : Travel Time for Pussenger Trip for Diffcrent Bus Services on the
Motijhcel-Mirpur Rouie

Travel Tine

Number of Respondent Mentioning the Preferable Travel Time

Bikoipa City Dhaka Karnaphully 'Single Decker Nouble TOTALE
Service Paribahan | ity Service BR1LC IXecher Voho

Lass than 5
miniutes : 4 (3] 2 (2.5 4 (3] ) gom 10 (2.5
1520 minutes 12 {15) 2 (m 18 (22.5) 5 (1 & {735 52 (13}
20-3 minutes 33 (47 &) 22 (27 %) 32 {(40) 42 {32.3) 26 (32 3) 1860 (40}
30-45 minutes 18 {22.5) I8 {47.5) I8 (32.5} 26 {323 42 {31 5} 142 (35.5)
More than 45
niinutes 3 (10 10 {12.5) g (10} 4 (3} & {75} EL )
F’I'DTAL 80 (100} 80 (100} %0 (100 S¢ {100} Bl (L6 404 {100}

* Figures in parentheses indicate percentage

Source: Field

Sunvey 2005

5.4.% Opinion on Travel Time Regarding Sclected Bus Services

Tables 5.22 and 5.23 show the acceptabiliy indices for travel time lor selected bus

services These Migures roveal that most ol the passengers (32.3% on the Motijheel-

I Mara rowte and 56% on the Motijheel-Mirpur route) opined that the travel ume on
1 T T

both routes is okay. In the Motijheel-Utlara route the respondent’s opimon on

acceptable travel time by double—decker Volvo was the highest proporbon {Sfli%)

whereas travel me by Dhaka Paribahan is the highest proportion (47.3%) on the

Motijheel-NMimpur route. Only 3% and 7.5% respondent did not makye any comment an

satisfaction ov dissatisfaction with travel Ume on the Motipheel-Uttara rouwte and

Motiyheel-Mipur route respectively.

Table 5.27: Passenger Opinion on Travel Time for Sclected Bus Services on the
Motijheel-Uttara Route

Travel Tune

Respundent Meationing the Preferable Travel Lime

Premium ASC Duubte Gircen Metrolink Mepa Cily 1OTAL
Decker Yaho Express CNEG
Okay 42 {52.5) 36 {43) 3 {42.5) 32 (0%) 46 157.5) 210 (52.5)
Ton long J8 47.5) 42 (52.5) 42 (52 3} 26 {32.5) al(37.3) 178 (44,5}
o comments 0 (0 2.{2: d {5 241% 4 {5 12 {3)
TOTAL s0 {ll]l])] 80 oo} &0 (100 LA LR LY il qll'.ll}}| 400 (100)

* Figures in parentheses indicate percentage

Source: Field

survey 2005
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Table 5.28 : Passenger Opinion on Travel Time for Scleeted Bus Services on the
Motijheel-Mirpur Roeute

Travel Time f

Respondeni Mentioning the Preferable Travel |ime

Bikolpo City Dhuha Karnaphully |Sinple Decher,  Dauble TOTAL
Service Paribahan | Cily Service BRTC Deeker Voho
Okay 42 (32.5) 4] (50) 34 (67.5) 48 (6 40 (30} 24 (36)
T leng 24 (30} 38 (475 0 (25) 30 {37 3) 34 {42.5) 146 (36 5)
No conuments 14 {175} 2 (2.5 6 {75} 2 (25 o [T 5) 30 (7.5)
TOTAL 80 (10 R0 (100} g0 (100} 0 (1M 80 (10m 400 (100

* Figures in parcntheses indicate percentage
Source: Field Survey 2003

5.4.10 Waiting Time for Different Bus Scrvices

Table 5 24 and Fable 5.25 show the waiting time of different bus service on the two

selecied roures. which were prepared according to respondents’ opimon who gave

consistent answers 1n the questionnaire survey, 1t is observed that wuiting time for the

majority of bus passengers (81% i the Motijheel-Uttara and 64.5% in the Molijheei-

Mirpur route) was within 10 minutes on both routes whereas o waiting time of up to

15 minutes was found m 28.5% cases on the Motijheel-Uttary and 16.5% on the

Motijheel-Mirpur roule respectively, Lower duration of waiting time wag tound for

larger buses of Premium Bus Service o the Motijheel-Utiara route and double-decker

Valvo buses on the Motijhecl-Mirpur roule.

Table 529 : Waiting Time for Passengers for Sclected Bus Serviees on the
Motijheel-Ultara Roate

Waiting Tine Number of Respondent Mendioning the Waiting Time by the Passengers
I'remium AMC| Double Green Metrolink Moga City TOTAL
Decker Yolvo|  Express CNG

Less than 5

RIS ! 0 {m 0 g i LYY .

S sinutes Qoo g

(RT3 54 (67.5) 66 (82.5) 7280 B2 (77 5y 324 (&

10-13 minules 1 (12.5) 27 {27.3) L0 {12.5) & oy 6 (20 66 (16.5)

15-20 minules 0 { 4 (5 4 (5 ORI (C I R &35} 10 {25)

20-25 minutes o {0} 0 0 ¢ qth 0 ¢y o0y |

Muore than 3

minutes & {0 0 ) 0 ooy (0 {0}
TOTAL [ Bt (166 g (1) an {100} B (100} Hiy {101y 400 {100}

* Figures 10 parentheses indicale percentape
Source: Field Survey 2005
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Tabk: 5.30 : Waiting Time for Passengers for Selected Bus Serviees on the

Muoiijheel-Mirpur Route

dumber of Respondent Mentionng the Waiting Tine by the Passengers

) . Bikulpn City Dhaka Karnaghully [Single Thecher Dooble TOTAL
Wailing 'l ime Service Paribahan | City Service GRTC  [Decher Valvo
Less Lthan 5
ieinutes 2 {25 8 {1.5) 0 g 0m 4 (9 0 (5
S-10 minutes 58 (72.51] 60 (75 6 (7.5) 54 (80 70 (87.5)] 258 (64.5)
10-1> minutes b4 (17 3) i4 (17.5) 74 (92.5} & (1 4 (35 114 (28.5)
15-20 minutes & (7.3) o {m (@) J {n 22 8
(20-25 minutes 0 {0} 0 (0} (L) 0 (0 a @ | 6
¥Muore than 30 ) .
minuiis 0 0 {0y o (0 0 ()]

TOTAL ! B0 (10 80 (103 80 (100) Bu (100 80 (Iu0y ) d00 {100}

* Fipures in pareniheses indicate percentage

Source: Field Survey 2005

54.11 Opinion on Waiting Time Regarding Selected Bus Scervices

Tables 5.26 and 527 show the satisfaction index For waiting time for selecled bus

services on hoth routes. On the Molijheel-Uttara route 51% passenpers cxpressed thewr

opinion that the waiting time was okay whercas a large proportion of respondent

(60 5%) opined that the wailing time for the selecied bus services in the Moujheel-

Mirpur route was too long, Ouly 3.5% and 4% respondent did not make any comment

on satisfaction and dissatisfaction with wailing time on the Molijjheel-Uttara rowte and

Mettjheel-Mirpur route respectisely.

Table 5.31 ; Passenger Opinion on Waiting Timc Acceptable for the Scleeted Bus

Services on the Motijheel-Uttara Route

Opinion | Respondent Mentioning the Acceptability of Wiiting 'l ime

Regarding {premium A/C|  Double (ireen Metralink | Mega City TOTAL
Waiting Time Decker Volvo | Express CNG CNG
Ohay 28 (35) 42 (52.5)| 4z (s2:| 48 (a0 14 5% [ 204 (31
Too long 32 (5253|  34 (42.5)| 3B (47S)| 32 (40| 28 (35) | 174 {45.5)
NO Comments 1 (2.5} 4 {5} J (i 0 i IR 22 (3.3)

TOTAL 80 (100) 80 (100 80 (100 80 (100 St (1003 [ 400 (100}

* Fipures in parentheses indicate percentage

Source: Field Survey 2005
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Tabie 5.32 : Passenger Opinion on Waiting Time Acceptabie for the Sclected Bus
Services on the Motijheel-Mirpur Route

Opinion Respondent Menlioning the Acceptability of Waiting Time
Regarding | Bikolpo City | Dhaka | Karnaphully (Single Decker|  Double T10TAL
Waiting Time Service Paribahan | City Service BRTLC Necker Volvn
Okay 24 (30} 77 (21.5)| 40 (50D N4 (4253 | 22 (2757|142 {35 5)
Too lung 52 (63) 54 (67.5) 6 45 42 (52.5}* 55 (72 5 242 (6033
No comments 4 (5 4 (5} 4 (5] 4 (5} 1 6 [4)
TOTAL 80 {100 o {1007 50 (1ot R0 {100 0 {100} 4 (1007

* Fipures in parentheses indicate percentage
Source: Field Survey 2005

5412 Acceptable Maximum Waiting Time for Passenger Bus Service

Acceptable maximum walting time for the passenger bus services is 10 minutes on the

Muoiijheel-Utlara route passenpers. On the contrary, for the hothheel-Mirpur route

passengers opined that their seceptable waiting time was 3 minutes. On both routes,

passengers of a double-decker Volve buses are willing to wait for up to highest

duration for their lravel trip.

Table 533 :

Maximum Waiting Time Acceptable to Dilferent Bus Service
Passcngers on the Motijheel-Littara Route

Areeptable i Number of Respondent Mentioning the Winding Tuoc by the Passengers
Waiting Time Premium Double Green Metrilinh | Mepa City | TOTAL
AMC Decher YVolvo Express CNG NG
Less than 5 minuies oo i {m 2 i2.5) 5 ()} 200 5)
10 minules 76 (93] TH {915y TR(9T5) s g 160} 20 (R0 | 392 {9K)
15 minnles 4 {3} 2 {2.3) 0o i {h [T 6 0(1.5)
20 minotes 0 {m 0 im 0 it 0 {0 g (M
Maore than 20 1
minules o () ¢ (m g [ 0 {0 0 (i G
TOTAL S L) 80 (100} g0 (100) 8O 1wy [ RO | (I | 400 [{100)

* Flzures in parentheses indicate percentage
Source: Ficld Survey 2005



60

Table 5.34; Maximum Waiting Time Accepiable to Differeni Bus Service
Passenpgery on the Motijheel-Mirpur Route

Mumber of Respondent Menttoning the Wailing Time by the Passengers
Acceptable Waiting |gilolpn City| Dhaka  |Karnaphuely |Single Decker | Double TUTAL
I'me Service Paribahan | City Scrvice BRTC | Decher Yolvo

Eess than 5§ minutes 2 (23) g {10} 9 10 (123 4 (3 2 M
S minufe 38T 60 {75) 6 (73] 62 (77 5) 0 {375y | 256 (64)
10 minutes 14 {17.5% 12 {15} T4 (92 5) 5 tHD 4 (5 L2 {28)
I% minutes & {75 0 {m 0 (N oo 2 {25 g8 (2}
20 minutes g (0} J {0 ()] o m o 0o
Mot than 20 minutes 0 (0 0 {0} 0 (0 0 (0 0 {0} 0 {0

TOFAL B0 (100 80 (NN 50 (100} g0 {1007 S0 (100 b 400 (10U}

* Figurcs in parcntheses indicate percentage
Source: Field Survey 2005

54.13 Opinion on Regularity of Selccted Bus Services

Bus passcngers’ opinion on regularity of bus services are piesented in the [ollowing

tables, In the Motijheol-Uttara route, hall of the respondents opined favorably

regarding the regularily of the services whereas the regularity of the service of

selected bus services in the Motijheel-Mirpur route was not satisloctory according to

the puassenzers. Aboul 10% and 4% of the passengers ollercd no comments on the

regularity of scrvices oin the Molijheel-Ttara route and Motipheel-Mirpur route

respectively,

Table 5.35 ; Passengers Opinion Reparding Regularity of Seleeted Bus Services
on the Motijheel-Uttara Route

Number of Respondent Mentioning the Acceptability of Waiting Timc
Regularity of - . — ——
Service Premium A/C|  Double Crreen Mctrolink Mepa Cily I'GTAL
Decker Yahvo|  Fxpress NG

Repular 44 (55) 42 (52.5) 24 (3N 54 (67.5) IW (4731 202 {50.5)
Irregular 22 (27 §) 36 (45 52 (63) 14 (20 32 (40 F5R (39.5)
No comments 14 (175 2 @35) 4 (5 10 (12.5) 10 (1253 40 (10

|  TOTAL 80 (1003 [ K46 (100) R0 (100) g0 (104 RO {100} 400 {100} |

* Ligures in parentheses indicate pereenlage
Source: Fredd Survey 2005
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Figure 5.7: Passengers Opinion Regarding Regularity of Selecied Bus Service in
the Muotijheel-Uttara Rouie

Table 5.36 : Passengers Opinion Regarding Reguolarity of Selecied Bus Service on
the Motijheel-Mirpor Rouie

Regularity of Number of Respondent Meptioning the Aceeptability of Waiting Time
bervice Bikolpo City Miaka Karnaphully |Single Decker|  Double [OTAL
Servis Paribrhan | City Service BRIC Decher Yialvo
Regular 14 (17.5) 21 {25 34 (42.5) 1[50 I {9 136 (34
Irrezular 5% (T2.5) 56 {Th 44 {55) EENG LY 32 (A0 248 (62
Mo Comments £ [y 4 [5) 1 (2.5} 1025 UL & 4
TOTAL 80 (1007 RO (L) 80 (100 B0 410N B0 10y 400 {100}

* Fipures in parentheses indicale pereentage

Source: [eld Survey 2005

5.4.14 Satisfaction on Selected Bus Services

l'ahles 3.32 and 3.33 show that the majority of the surveved passengers were 0ol

satisfied regarding the services offered for the passenpgers sv far, Although the highest

propodion of double-decker ¥olvo passenger cxpressed their satislaclion with the

servives provided on both routes,

L gt
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Table 5,37 ; Passengers Satisfaction on Selected Buos Services on the Motijhecl-

Lttara Route

Satisraction of

Respondent Mentioning the Satisfaction on Bus Services on the Motijheel-Uttars Route

the Passenuers| Premiom AN Nouble Green Metrolink Moepy City 1{r1 AL
Decker Yolhun Lxpress LN

Satisfied 36 (42 28 (33 22 {27} 32 Hh5} 24 3 | 162 {40
Dissatisfied 32 (4 52 (63) 54 (6751 22278 83 aes | 212 451
No comments 12 (13 0w 4 (3] 6 4750 4 (5 26 16,3

TOFTAL 80 (100} 80 {108 g0 {100} go ooy | 80 (100 | 400 (1607
* Figurcs in parcathescs indicate percentage
Source: Field Survey 2003
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Fivure 5.8 : Passenpers Satisfaction oo Selected Bus Services on the Matijheel-

Ilirara Route

Table 5.38 ; Passcnpers’ Satisfaction on Selected Bus Services on the Motijheel-

bt pur Route

Satisfaction of| Respondent Mennoning the Satisfaction un Bus Services in the Maotijheel-Utiars Route

the Passengers Bikelpo City Mhaka Karnaphully [Single NDecker,  Double TOTAL

Service Parihahan | City Service BRT(: Necker Yalvo

Satisfied 20 {23 b [21.5) 42 (52 3) iZopduay et Y 411 (35)

Dissatislivd 38 (T35 3% (725 ELNE N 4% 1ol 52 65 274 {h35)

o comtuments 2 125 4 (5 o om i g IR
IorraL 30 (100} HOO 100 30 (100} Bir (1 | 80| (100 0 (1NN

* Figures in parentheses indicale percentage

Source: Vield Survey 2003
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5.4.15 Willingness to Pay Higher Fare lor the Improved Bus Services
A tocal of 800 passengers were imerviewed in the passengers’ attitude survey of which
400 passengers on the Matijheel-Uttara route and 400 passengers on the Motijheel-
Mirpur roule. In this survey, each passenger was asked abow their actual fare paid and
their willingness to pry exua fare for the improved services rather than prevuiling
passenger bus services systems. Most of the respondents in the both rouies opined
regative for the paying extra money for the launching of new improved bus services
while 36.5% passenger on the Matijheei-Utiera route and 35.5% passenger on the
Muotijheel-Mirpur route are willing to pay higher fare for the improved passenger bus
services if there is amy provision.
Table 5.3% : Willingness to Pay Extra Money for the Improved Passenger Bus
Services in 1the Matijbeel-Utiara Rouie

Willlngneo | Respondents Meationing (be Satisfaction on Boa Services on the Moti[heed-Urtara Route
,._:;:;n Premium A/C]  Dochle Cremn | Metrolink | Mema Gty | TOTAL
Decker Voho|  Fiprem CNG
Yes 18 {2.5) 24 (M 32 (4D 1% (475 A4 {42.5) 146 (6 %)
No a2 (71.5) N (N 48 {60 42 [510.5) 45 {57.5) 154 {635
TOTAL 20 (1090) 0 (100) B0 (100) 30 (100) &0 {100 400 {100

* Figures in parentheses indicate percemage
Sonrce: Field Survey 2005
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Figure 513 ; Willinpness to Pry Extra Money for the Improved Passenger Bus Services
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Table 5.40 : Willingness to Pay Extra Money for the limproved Passenger Bus
Services in the Motijheel-Mirpur Route

Willingness Respondents Mentioning the Satisfaction on Bus Services on Moiijheel-Uitara Route
ol the Bikolpo City Chaka Karnaphully |Single Decker Double TOTAL
Passenyzers Serviee Paribaltan | City Service BRT{ Decker Volvo
Yes 26 (32.5) 28 (3% 28 (35) 2 ETE) 38 (47 5) k42 {35.5)
No 34 (67.5) 32 {63} 52 (65) 38 (TR 47 {52 5} 258 (54.5)
TOTAL 80 (190} Ko (104) 30 {ll}l}]| g0 {100) A (100} 400 {100}

* Figures in parcntheses indicate percentage
Source: Field Survey 2005
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APPLICATION OF AHF IN STANDARD EVALUATION
OF PASSENGER BUS SERVICE

6.1 INTRODUCTION

Thomas |, Saaty developed AHP in [977 for military contingency planmng o allocate
geare resources. and for polieal participation in negotiated disarmament agreement.
Yargas relerred that it is a multiple criterion methedology. In 1990, Saaty explained
the AlIP as a structured process consisting of a poal. eriteria, sub-critenia, and
alternative (optivns) and a sel of judgments (o esiablish a relationshp amongst them.

The ultimate objective 18 to obtain a scale of relative imporlance for the alternatives.

6.2. ANALYTICAL HIERARCHY PROCESS {(AHP)

Ihe analytical hierarchy process (AHP) is a multi-attribute modceling methodelogy,
which was developed and applied by Saaty. AIIP has become a popular lool for

problems of muli-atinbute decision-making.

The principat idea of AHP is based on pair-wise comparisons at the different
hicrarchical icvels of @ pmblem, which is concermed with evaluating the relative
importance of a set of erilenia, Pair-wise comparisons of the criteria are represented in
a matnx {orm, fiom which the relative weights may then he caleulated by gpecial

procedure. The basic observation 15 thal 1t is easter to compare the imporlance of two

differcnt criteria than to make an overall comparisen 1n one sweep. For the sake of

asscssmeni, a hierarchy of the weightiogs ol ihe standard evaluation facior s
strvctured. Such a hierarchical siructure helps to clarify the rlationships among

various performance evaluation [actors, Ty, wn lact conlonns o the way in which

human beings view things.

Afler deflning the problem parameters. the first step in Al is to decompose the
decision-making process il luerarchical criteria levels. Ior cach hierarchy level| the
criteria are examined through pair-wise comparison matrix. The waghts o be
attritbuied to the different criteria arce then calculated as the components of the

normahized Frgen vector {or the maximum eigen-value of this matnix. This process is
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repealed for each lerarchical level of the decision tree. The bicrarchy is constructed
so that the lower levels of hierarchy are refinements ol its upper levels. The decision

alternatives are placed on the lowest level of the hieraichy,

Some of the mportant intangible variables (live performance measuies and other
critcria namcly Trave] Time, Waiting Time, Availability of Service t.c. Lnadf Factors.
Regularity of Services and Comior) have been studicd to analyze the mode -use and
selection pattern as well as behavioral patlem of the tnp makers and their attitude
lowards mode choice. The outcome of the model where weightape of dilferent
patterns and eriteria’s those influences the standard evaluation of sclected bus
services. An endeavor hag been made to relate the personul characieristics with the
outcome of the AHP model. The main purposc of the AP model 15 to imvestigate the
behavioral aspecis on preference of the respondents getting the services offered by the

contemporary passenger bus services.

6.3, MATHEMATICAL DESCRIPTION OF AHP

The logic of pair-wise comparison of # elements {dilTerent criteria) Is carried out in 4

matrix A4 = fay).

WIWI wi/We Wiws WilWs
W2t wawa2 Wa/W3.., Win
A= |W3WWIW2W3W3.. Win

W'l Wn'W2 WarW3 .. Wa'l¥n

Where the elements of the matrix are the pair-wisc comparison ratios of the weights

kL

The pair-wise comparisons are done so that one eompares the column unit to the row
unit, Thus a matrix ratio is lormed with @y = we i, The matrix A s reciprocal ey = 1/
ey and all ils diagonal entities are unity (afi = 1), For such astudy. a wtal of #*(n-1)72
comparative judgnients are thus required, where n is the number of anieria used 10

evaluate the considered hierarchical level.

gy
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'The mairix rank ol A 1 one and the [ollowing equabion holds A *W = n/¥

Where W= Al wl ... wiy

W is the relative weight vector and n is the numbcer of clements.

The problem ol finding B has thus been recast in terms of 2 mabix algebra elgen-

valiue cquation with n as the cigen- value and B as right cigen vector of the natrix 4.

6.4, STRUCTURE OF AHI MODEL

AHP organtzes the various faciors of a problem into a hierarchy similar to a tree type
structure (Figpure-6.1). The top level contains the Goal. Intermmediule levels represent
the factors and criteria of the problem. Al the boulonr of Lhe ree are the leaves. which
represent the choice or alicrnatives. A complex model may have additional ievel to

represent further breakdowns of the main criteria inle sub-criteni,

Hence Premium Bus Scrvices, Green Lxpress CNG Services. Metroiink., Mega: City
NG Services and Double-Decker Volvo on the Motijhecl-{Htars ronte and Bokilpo
City Service, BRIC Single Decker, Kamaphully CNG City Serviee, Dhaka Paribahan
and Double-Decker Volvo on the Motjheel-Mirpur route have been selecled for the
compartson. A higher mumber of alternatives in this level merease the compheity of

Lhe questionnaire. Henee the number has been restricted 1o only Hive (ligure:6.1).

[Level D
GOAL Choice of Passenger Bus Scervice Based an Standard
h 4 \ \
Leval: 02 Travel Waiting Accessibifngf Scrvice Comf
CRITERIA lime Time Load Factor m eularity omiort
. - /;— -
- -F_F'_'_'_,.o-
]
b
Level: 03 Premium Ciresn Pouble Decker | |Mega City Metro
ALTERNATIVE Dus I ) VOLVO CHNG Link
'.‘{Pl’ll.‘&b

Figure 6.1 Hicrarchical Structurce of the AHP Maodel
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6.5. AHT MODEL AND AGGREGATION TECHNIQUES IN AHP ANALYSIS

According to AHP modcl choice process is to be structured in Merarchical order, in
ditierent levels such that ihe factors in each level is related to al least one factor of
¢ach preceding and the succeeding levels. Here an the best policy chotce method. the

selection process has been divided into four levels as follows:

LEVEL 01: GOAL of the struciure 1% to Tind out the “Determination of the Relative

importance of the Selected PM and selected bus services”

LEVEL 02: CRITERIA, the faclors on which standard cvaluation depend more. Five
maost important critcria have been selected lor the sefecting of service standard. 1hese

are time of travel and watling, regularity of service, accessibility or foad factor and

comfort.

LEVEL 03: The elements in the third ievel of the choice hierachy are the selected

services of the passenger bus service domain i the panicolar route of Dhaka city.

‘The process begins by preparing the decision factors and constructing a hicrarchical
structure ihat will serve as the inpur data i the AHP module The AHP involves
prioritizing the decision factors based on the hicrarchical framework. descendimg Irom
a poal of (he task, to group criteria and finally to the aliematives. The individual
respondents’ prelerence weights were considered separalely on the objectives and
alternatives values, The normalized weights and the conmesponding consistency ratios
were obtained from each matrix developed on the basis of their [iiled up

questionnaire. Only cases consisteney ratio is less than 10 percent have been selected

tor further analyvsis,

Fignre-6.2 shows an example of how the hierarchical structure of decision factors can
be established, in which travel time, waiting time, regulanty of serviee, load factor and

confort arc criteria and selected bus services are presented as linal aHernatives.
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In the AP, it 15 possible to allach a wlative preference measwe to gach criferion
sclected in the previous step. The hicrarchy of the decision criteria that has been
cstablished facilitates this process by permitting the focus to be on comparing a small
number ol criteria at a time. Sciting priorities 15 awded by the pair-wise companson
aspeet of the AP, which allows a comparison of only two criteria at -onec,
eliminating the potential confusion of having o estimale muluple  criteria
simultaneously. The acquired relative weights of the criteria in different stages of
commparisons are synthesized, yielding the conposile prionties of all eritena and

eventually the relalive weights of the aliernative.

6.6 PROCEDURES OF STANDARD EVALUATION TECHNIQUE

I he procedure of standard evaluation amalysis Tor scfeeted passenger bus services by

two defined routes invelved the following steps:

o Idemtilication of selected passenger bus services in the two delined routes.
o Defining performances measures (PMs) and determination of scores.

o Acyuisition of preferences through questionnaire

U Determination of welghts for each facton 10 terms of services

o Compuation of the sum of weighted faclor scores lor scleeted bus

SCEVICeS.

6.6.1 Identifying of Passcnger Bus Services and its Roates

FFirst the passenger bus services 10 evaloale the standard in terns ol services hus been
selected. Based upon literature survey and discussion with experts. ten bus services.
five ol each route namely Premiom Dos Services. Green Express CNG Services,
Metrolink. Mcpa City CNG Services and Double-Decker Volvo on the Motjhecl-
Lttara route and Bokilpo City Service, BRTC Single Decher, Karmnaphully CNG City

Scrvice, Dhaka Paribahan and Double-Decker Volvo on the Motijheel-Mirpur roule

hasve been setected Jor the comparison and prieritics wdentification in terms of services

standard. .
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6.6.2 Defining Performances Measurcs {PM's) and Determination of Scores

For cach paranicter, [ive performance measures with scores have been defined. A Six-
point scale: 5 (cxtremely important), 4 (rmuch more important), 3 {(morc imporiant}, 2
(modcrately imporant), 1 (sghtly tmportant), and 0 {equally important) scale was
used to measwre degree of standard of surveyved performance measures. The degree of

services and corresponding scores arc shown in Table-6.1

Table-6.1 Degree of Services of Performance Measores of Sclected Passeager Bus
Scrvices

Bus Services | Performance Measures Degiee of Services wilh Score ]
& 4 3 z

Premivm Bus | Travel Time - B - -
Services Waiting Time - -
Regularity of Services -
Load Factor
Comiort
Double Decker | Travel Time - B - - -
Volvo Wailing Tiroe
Repularity of Services - - C -
[.oad Factor A - - - -
Comfort - B - - -
Green Express | Travel Time - - - N
CNG Waiting lime B - - - -
Regularity ol Services - - - D
Load Factor - - { -
Comfort - - - D -
Metrolink Travel Time - - - D
Waiting Time C - - - -
Regularity of Services - - -
Load Faclor - - O - -
Comfort - - (.
Mega Cily Travel lime - - - [ -
NGy Waiting Time B - - - -
Regularity of Scrvices - - - - F
Load I'actor - B - - -
Comiurt - - - I} -

=2

m . T

e
1

-
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6.6.3 Acquisition of Faperts' Prefercnees

Expert Choice (EC) software s 8 mulli-objective devision support teol based on the
Analytic Hicrarchy Process (AHP), by which to clicit the wvalue judgments of
performance measures ot the relative wmporlance ol service standard in respect 10
selected bus services, The experts’ preflerences or value Judgments are ‘raw dala’ for

the weighting of performance. There are {ive steps of acquisition of expeds’

prelerence (Figure-7.2).

Fomilicrizateon with (he dlomein 1

ffentificationn of humoer expert ’

Selection of acquisition method

Freparation of giestioniares

|

Eleifation of preferences

Satistactory preference
information

Figurc-0.2 Acquisition of Experts” Preferences

a) Familiarization with the domain

The first task in preference acquisition is to determine precisely the goal, objectives or
altributes on which preferences were clicited. L'o this end. a knowledge worker (the
software who elicily experts’ valee judements} needs to beconwe familiar with the
wotk accomplished in the two previous stages of problem definition and hierarchy

construction. | he outcones of these steps include a hierarchy of standardy-abon lactor

weightings.
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b} Identification of Expert
A mualti-objeetive decision support tonl “LExpert Choice 1.17 based on the Analyte

Uierarchy Mrocess (AHP) was identified ag an analytieal eapert of viulue judmnents,
The rescarcher in conjunction with the experl chowe acconphshed this vatue

Judmmend process nrelanon o standand cvaluation factors weightings

¢} Selection of Acquisition Method

[here are various methods to collect data. Among these methods, mterviews {cither
structured or unstructured) are the most commonly used and widely accepted approach
Lo preferencee acquisition Patr wise comparisons provide a useful and etficient tool for
preference acquisition, This is because 1t 1s psychologically casier for most individuals
ter form pair wise judgments between two particular elements than 1o comparc among

the ‘n” objects al onc time {Saaty, 1992).

i} Preparation of Questioanaires

-

The questionnaire is prepared for its simplicily and Rexibility characlenizes a
structured interview. The requests [or pair-wise comparisons are made lwough tables
rather than guestions or matrices. All that an interviewsee needs 1o do s to stply ek
to mark with his o1 her value judgments on which of the two [uciors 15 more important
and how many times. The interviewce can choose either a numerical or a linguistic
seale for pair-wise comparisons. [he Jevelidegree ol prefercnces for each pair-wisc
comparison and the comesponding definitions are contained in Table-6.2. A level of 1
means that both characleristics are cqually important. A level of 2 implies that one
lactor is slightly impartant than the other is; whereas a level of 5 means that une factor

14 ahsolute dominance of onc factor over the other,



Tuhle-6.2: AHP Scale for the pair-wise comparisons

Intensity of Defimtion and explanation

Imporiance

() Equal importance ({Two factors contribute equally to the objective)

] Slight nnportance (Expenence and judgment slightly {avoer one lactor over
the another)

P Maderate importance {Fxpericnee and judgment moderately Tavor one

[uclor aver (he another)

3 Morc importance (Expernience and judgment favors more one lactor over
the another)
4 Much more imporiance {Expericnce and judgment sirongly favor one
fuctor over the another)
3 Extreme or Absolute importance (One is of the highest possible order of
affirmation as compared (o the other)
An excerpd of the questionnaire is given in Appendix-A. e

6.6.4  Determining Factor Weiphts for Each Performance Measure in Terms of
SCTVICCS

Derivation of refative Factor Wetghts of Perlormance Measures is completed m this

slage A pair-wise comparison matrix is conslructed in analytical ool “Lixperts Chaice

1.1and then it 15 applied to these matrices o caleulate the weighting scores,

‘The results of the caleulations were then presented to a inventary fo e preference

mformation for final evaluation.

0.7 SUMMARY

I he detail concept of AP model, 's calibration procedure and analysis process of
cxperts’ choice software by AHP model has been discussed in this chapter. Tive
performance measures factors, luctors rating and factors weight bave also heen found.
From the experts’ choice software (hrough AHP icchnique, Lhese dala and factors
welght. [actors rating have been determined. The resabt and outcome by the expert

choice software was uselul to determine composite score of slandard evaluation

anilysis.




biaalen Sere




EL

7.1 RESULTS OF PASSENGER ATTITUDE SURVEY EMFPLOYLD IN 1.OS
MODELLING

Travel Tiine

Bus Passengers were asked about opmons on their current level of bus travel time for
the selecled bus services. Aboul 52.5% passenper in the Motjheel-Uttara roule and
56% pussengers in the Maotijheel-Mirpur route considered their travel time as “okay”
and a remarkable figure of passengers considered their travel time as “too lung™ which
are in an amount of 44.5% & 36.5% in the Motijheel-Uttara and Motijbeel-Mirpur
route respectively, As the notable size of the tolat respondent were eapecied to be not
salisfied, further inguirics were made about their acceplable levels of travel time

compared Lo an alternative mode.

The taxi-cabicar is a viable aliemative to bus travel und as such passengers were asked
aboul their expeetations of relative travel times by these two modes i €. their opinions
regarding how slower bus compared Lo & taxi-cab/car would be accepable to them. A

wide ranpe of slower bus compared to ear in percent form was speeilizd

For convenicnee of interpolation, the results are presented in fgure 7.1, which
revenled that a bus slower than car by 35 pereent was aceeptable 10 50 percent of the
surveyed bus passengers. On the other hand o fifty percent slower bus {conmpured to
car) was acceptable lo only 20 percent of the passengers. The required boundary
values lor the six service categories of the travel tme perlonmance mensures Were

cslablished [rom these important findings and are prescnted in a (pllowing section.

Waiting Time

Figure 7.2 represents the results of the surveyed passenpers” opmen fowards their
waliting time and duration of wailing time. Passcnger waiting Umes were inguired as
suitable or satistactory and unsuitable or too long together with thir enisting range ol
walluny times. Altitede survey results revealed that up Lo 1 mentey ol walting ume

was aeceptible to more than 30 percent of the bus passengers, Based upon these
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findings about the acceptable levels of wating tnne. the required boundary values for
die sin service categones of the wailing time performance measites weid established

and are prescuted as Tollowing.
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7.2 RELATIVE IMPORTANCE OF THE SELECTED PLRFORMANCE
MEASURES FOR THE PASSENGER BUS SERVICES

Delermination of relative importance or weights of the sclecied Phs are essential for
combining the individual LOS categones against the PMs. The techinique of Analytic
Hierarchy Process {AIIPJI (Anon.. 1992} is employed for this purpese. In order to
determine relative imporlance of the five sclected PMs, a simple AHP model will be
prepared with five nodes (five PMs) under the poal of "Determination of of relative
importance ol Pusscnger Bus Services". Pair-wise relalive importance of the passenger
bus services apainst the PM's as obtained from each passengers’ response in the
athitude survey, will input to the program, and overall relative importance of the PMs
assigned by each passenger (respondent) are separalcly obtained by runtiing the
program. However, those judgments ol some respondents are discarded which, on
being fed imto the AHP model, produced an inconsisiency ratio beyond a defined limit
{3.0). 1laving thus obtained relative importance of the PMs tor individuat respondents’
responses, average overall weightage for cach selected bus services was determined
by taking average of all the 'valid' individual respondents’ assigned weightages.
Application of the AHP methodology provided (he relalive weighls of travel UG,
waiting ume. load factor, service regularity, load factor and comfort as 0,49, 0.29.
0,59, .11 and 0.30) respectively Lhe results revealed that bus passcogers considered

load factor as the most imporiant attribute followed by travel tie, watng time,

comfort and regularity of services.

7.3 DEFINITION OF STANDARD BUS SERVICE THROUGIH THE LOS
CATEGORIES

T ravel Time

Carlier mentioned that 1he taxi-cab/fear was considered to be a potential eampetitor of
the passenger bus transit and for such reason, bus travel time was compared with
ixicab travel Gme assuming on he same route, Highest or standard condition of bus
travel time may be defined as ~A" level of services, if bus travel time would closcly

nrateit car travel time. It wass arbitrarily defined that the MOL value aceeplable to at

Teast 50 percent of the passengers was the "C™ levet of service. Simlarly the MOE



7
values for the otker [0S categorics <“B”, “D”, “E” and "1™ were determined from the
delined minimum pereentage of passengers as follows: MOE value acceptable to 75
pereenl passenger as level B, to 35 percent passenger as level ) o 25 percent
passcnger as level I and to less than 20 percent’as level Fo Aller delimmy these
minimum pereentages of passengers for wach 1L.OS catepory, A 1w F, the
corresponding values of the MOL were obtained (rom Ligure 7.1 the denved LOS

category disinbubion 1y presented in table 7.1,

Table: 7.1 LS Distribution for Travel Timc

LOS Categoty Defined Pereentage of Passenger | Acceptable Levels of 2 Slower
Bus ffrom figoare 7.1)

A 10 0 percem

G 75 23 percent
[ —— Al 35 pereent
D 15 : 42 percent
E 20 50 percent
I =20 =% percent

Waiting Time

Waiting time is another important factor that influences the standard and quality of .

bus services Collecting data on actual waiting limes. however. did not prove to be a
feasible proposition for two reasons that a huge number of bus slops might have 10 be
surveved. Secondly. as several bus routes may usc the same stop. it s difficult to
conduct such a survey due o passcnger identificwtion prebles. In the case of
randomly armiving passengers it has been shown by Bowman and Pornguist (1981)

that the capected passenger waitin thne is given hy.

W= 2T ) e e e e e e e (D)
wherc,

W= mean passcuger wailing time,

4 = mean headway, and

cvih) = coclficient ol variation of heathway.
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Doundary values for the six service levels, A through I' were cstablished based on the
attiude survey Tesults presented in ligure 7.2, Similar to travel time, acceplable levels .
10 Jdhned minimum percentages of passengers were applied as the orena {0 establish
the boundaries of the six service levels, The resulted distribution is presented in whble

7.2

Table; 7.2 LOS Category Distribution for Waiting Time

LOS Category Maximum Waiting Time in Minutcs

A 5
v
o
[
2t
=20

i L o B e e v

Load Factar

Passenger comiont is preatly concerned with the load factor, which can be mcasured
directly from the level of loading or actual physical space oecupying and was
identified by the bus passenger as the mosl important PM. Considering a preater
tolerance iimit of the people of the developing countries, 1t would not be appropriate
lo compare available space on-board with any western standard A typical standard
followed in the western eountrics is 0.4 square meters per passenger (CUTA, T985)
Under ~crush load™ conditions, a standard of (0.2-(L3 square meters per passenper s
considered. Moreover, according o survey conduocted, the adopted standard to
determine legal capacities of buses in Dhaka s even lower than the standards adopted
for Bangkok {by Quium and Tanaboriboon, 1994} which is a Third Warld city.
However, load factor compared (o legal capacity is laken as the MOL tur this PM and
icgal capacity of buses for Dhaks 1s estimated according to on-board survey conducted

and from the survey indings of previous studies.

¢

The stated legal capacity of buses related to a standard based on number of seats plus

6 passengers per square meter [or the standecs are arbitrarily delined as the C level.
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The lower limit for the L level is defined based on “crush-load™ limit ol 10 passengers
per square meter space for the standees, Other tevels are estabhished 1 relation o
these defined levels. Ultimateiv the LOS categories are determined considering
standards and results of bus-occupancy survey actually administered for Dhaka. The

distributon of LOS catepgorics for the load factor is presented in the table 7.3

Table 7.3: LOS Category Distribution fur Load Facier

LOS category Maximumm passenger load pir capacily
A (.70

B0

.00

™y @ I 2
]
=

Regularity of Service

Regularity of service of a particular transport largely determines its reliability. It
aflgcls both passenger walling ttime and level of occupancy. [rrepularity of service not
only decreases rebabthty but also deteriorates quality of service, Service regulanty
nwdy be assessed based on the indirect measurement of cxcess waiting time due to
irrepular seevice, Henderson, et ab (1991) developed a passenger waiting, index based

oi the original formula put forward by Bowman and Turoguisi (198 1) as:

W= FE+ev b o (D)

where.
B = proportion of the average waiting greater than the minimum average wailmg,

cvfhi = cocfficient of variation ol headway.

Reciprocal of ¥ indicates how longer is the estimated wating Lune than the waiting
time when services are perfectly regular. For example, i B i 0.6, it would imply that
the estimated waiting time is 1/0.6 or 1.667 times longer than the waiting of a

perfectly regular service. W can be expressed ina scale of O o 1, whore the salue 1
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medicates g perfectly regular service. In this rescarch, cquation (2) is used to cstimate
passenger- walting index as a measure 1o assess the regularity of the selected ten-bus

service in two defined route.

[t must be noted here that cvf} was an imporlant paranicter in both the equations 1 &
2. As the cffeet of evrh) was already captured in the walling Gime vstimation formula,
its [urther inclution may appear to be dubious. However, there are soime dilferences.
The waiting lime formula estimales the excess waiting fime in relative terms. The
implications are clear. A service may be reguiar but still acceptable in terms of waitinf
time. On the other hand a regular sercices may not be acceptable considering waiting
time. ‘Therefore, consideration of both the elemenis is important. Hendersen et al
{1991} contended that for psychological reasons regulanty of service 1s unpoerant as

ach additional ntinute of watling increases dissatisfaction disproportionalely.

Table 7.4: LOS Category Distribution for Regularity of Service

LS category 1/W
A |10
B 1,30
C .50
D LT3
E e
F 200

Comfort

In-vehicle comfort or simply comfort 1s a major factor in attracting travelers to use
impraoved bus services. This PM, comfort is defined to be consisting of five
conslituent elements, namely cleanliness, crowdedness, tempetature. noise and crew
behaviour. Bach ol these elements is placed before the passengers lor evaluation on a
G-point scale (0 1o §) where 0 indicated the least acceprance or Lhe worst perlormance
amd 3 indicated extreme acceptance or exccllent performance Individual acceptability/

periormance index for cach element is then calculated for all respondents with help of

the [oilowing equation.
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L= Xl N i e e e ()
where,
I, = Index ol acceplability for service atribute a,

[ = Irequency ol respondents giving rating i to service alliibule a.
&= scale value of the rating i.

N = Summation of [requencies of respondents giving lowest to highest

rating =21,

This M was delined 10 be consisting of four cr:rnstitucnt- clements, namely
cleanliness, crowdiness, lemperature and ercw behaviour, Pach of these elements were
placed belure the passengers {ur evaluation on a 3-point scale {6 {o 5) where 0
indicated the least acceptance or the worsl perfurmance and 5 indicated cxtreme
acceptance or excellent performance, Individual acceptability/ performance index for

cuch elernent was then calenlated for all respondents wilk the help ol equation 3.

MOE wndex [or ihe comlort PM was taken to be the geometric mean of the index
values for the four constituent elements of comiort. The value of the MOF mdex thus
oktaincd must lic between 0 to L0 it would pive some indication of overall
acceptabilily ol the service attribute comfort as a whole. 1 wrins of acceptability of
cxisting performance to that percenlage of users (respondents) as given by the MOE
index value A value of at least .25 and anoiber value of at least 0.53 were arbitranly
taken 10 define 'E fevel and 'C' level of service, respectively. Other service levels for
the comfor! PM were arbitrarily defined with respeet to these two levels, as given in

Table 5. based on rationality.

Table 7.5: LOS Category Bistribution for Comfort

O calepory
acceptability indices of the 4 elements ol comlont}

himimum value of the MOE mdes (ue peometne mean of the ||

083

070

055

m| 2| o mf =

Er
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74 AGGREGATION OF LOS SCORE AGAINST INDIVIDUAL PM'S

The aggregate overall levels of service standard of the seleetcd hus serviec on the
pariicular two route was determined from the LOS categories against each of the five
Pys b employing the assigned points for cach category (U 1o 5 and the weighting
factors found from the survey results. To caleulate the overall LOS. the points for an
operaiing LOS agamst o PM were multiphied by its weighting factor. Summation of

the five welghted points provided the overall LOS score,

7.5 APPLICATION OF THE LOS CONCEPT

1 concepls outlines in the previous sections were applied to meusure the LOS for
the sclected ten bus services in the two defined route. The deternmined LOS calegones
of the bus routes against the five selecied PM's are provided in tables 7 6 through
7.10, Table 7.6 provides the 1.OS calegorics against the first PM's of ravel time. It
was second most important among the Live PMs. Results revealed that premium bus
services in the Motijheel-Uttara route and Double Decker Volve and Dhuaha Paribahan
ol Mot heel-Nirpurcould be categorized as level I agaimst ths PMS This was the
highest level, Two bus services in Motjheel-Utlara route and one o the Motijheel-

Mimpur were operaling al level C and the rest at level 1)

Load tactor was maost important amonyg the Tive PM s, the LOS categories agamsl lowd
faclor arc presented in table 7.8. Average LOS for all routes was lower than the
previously discussed LOS against travel time. Only one bus services were providing
services al the level 13 two bus services were providing at level CLthree bus services
at level 12 and one services at level E and one at level T, the LOS calepories indicated
widespread overcrowding in lhe passenger buses during the peak lowes, Premium bus
servives in the Motijheel-Uttara route and Double Decker Vulvo buses in the
Maotijheel-Mirpur soute known to be the top operational perlormer was providing

sorvice al level C.



Tahle 7.6: LOS for T'ravel Time

Motijhcel-Mirpur Route
Averape Bus Average Passenger Bus
Bus Services Speed* laxicab Service Blower by LOS
Speed*® Lo Calegory
Bikolpa City Service 19.93 310 3302 D
fdhaka Paribahan 12 45 3110 27 81 &
Karnaphully City 21.35 3L 335 C
Service
Single Decker BRTC |5.59 31,11 4023 ()
Dauble Decker Vaolve 23 35 3P0 | 18.49 B
Motijhee]-Uttara Roule
Promium AT Service 30.85 3807 2084 ] (I
Double Decker Valvo 27.53 3897 2036 C
| Green Express ONG 23490 38.97 38.67 0
Metrelink CNG 231.50 3897 3064 I3
Megacity CNG 1288 I857 41.29 D
Service

* Analyses of Titne Keeper Form Data and ** Car Travel Tume Survey ITom Navana

Table 7.7: LOS for Waiting Time

Motitheel-Mirpur Route
Bus Services Average ?::rlil:tgf Fime n 1.0S Category
Hikolpa City Service 6.56 B
Dhakia Panbalan 544 B
Karnaphutly City §.12 C
heryice
Single Decker BRTC 5.25 O
Double Decker Volvo 379 A
Muotijheel-Uiltara Route
Premiium A Service 391 A
Double Decker Volvo 446 A
Green Express CNG 707 13
Metralink CNG 8.23 C
Megacity CNG .99 B
Serviee

Seurce: Calculated by Applving Eguitlion (1)



Table 7.8; LOS for Load Factor
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Matijheel-Mirpur Roule

Bus Services Pcak Hour Load Factor 108 Category
Bikolpo Cily Service 1.17 Ik
Lhaka Pfaribahan .10 1
Rarnaphuellv City 1.12 E
Service
Single Decker BETC 1.2] i
Double Decker Volvo .86 | C
Motijheel-LHtara Route
i Premium A/C Service 0.69 B
Double Decker Volvo .81 C
{ireen Lixpress CNG 1.03 L
Metrolink CWNG .10 0
dMegacity CNG i.15 L
Service
= Analyses of lime Kesper Form Data
Tahle 7.9: LOS for Regularity of Service
Motgheel-Mirpur Route
Bus Serviees W 1/W LOS
Calggory
Bikolpo City Service 0.77 131 L
Dhaka Paribaban {168 1.46 C
karnaphully City Service 0.79 | 27 3
Swingle Decker BRTC 077 1.29 B
Double Decker Yalvo 0.92 1.09 A
Matipheel-Ultara Route
PPremivm A Service | . 08K 1.13 B
Doble Decker Volve 0958 1.02 A
Civecn Bxpress CNG 0.70 1.42 C
Metrohink CNG (.64 E.44 C
Mepacity CNG Service 0.82 | 21 B

Sounee: Cakubated by Applying Equation (2)
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AGAINST GENERAL STARDARD

Table 7.10: Overall LOS Category for Ten seleeted bus Serviees in Two Route
Performance Measure LOS Weightod Weighted
. . o R . . 1 3 Dt ]
Bus Services I'ravel | Waiting | L.oad Regularity | Comfort | Paints Points** LOS
Time | Time Faclor | of Service Average ’ Category
Motitheel-Mirpur Roule
Bikolpo City I B L C 12 2.40 2.80 D
Service . .
Dhuka ¢ B D C B 3.20 385 C
Furtbahan
Karnaphully C C Ip B C 2.4 3.08 C
City Service
Single Decker L C F B I 2,00 213 D
BRTC
Double B A C A B 420 501 A
Dhegher Volvo
Motijheel-Uttara Route
Fremium A/C I} A t3 B A 4.40) 3449 A
Servicg
Lrouble { A C A I 3.1 4,75 B
Decker Volvo
Green Lxpross N B B C b 2.60 319 C
NG
Metralink (! C L C C 2.00 310 C
CNG B
Mepacity D I3 E B D 260 2.9] D
CNG Service .
soles: * A=5 B=4: O=3: D=2: E—| and F=0
** Weights were: Travel Time=0.26; Waiting 1 ine=0,2Y
Lo Factor= 0 39; Regulanty of Sgrvice= 0 11 and Comtan=t.30
7.6  PERFORMANCE EVALUATION  THROUGII COMPARISON

Evaluation of service performance of seleeted five bus semvaces in the two routes of
Dhaka city in terms of service efficiency and serviee effectiveness can e camicd our
roughty by compartng aclusl performance levels with available pencral standards.
Following simple technigue of evalualing bus and service perlormance can only depict
a general basis of comparison of performance, which gives a Jiest comprehensive wdea

aboui the leading or lagging condition of the sclected hus services with 1espect 1o
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defined  general standard  perlormanee levels. These  standard, values of the

performance indicators were sct-forth by Wriglt and Thiriez (1987 in o World Dank

Techmcal paper and are used in this rescarch for buitding sivaight comparison of

selected [Tve bus service in two selected rouies It will be noted here that the standard

values given by Wright and ‘Thiriez for the performance indicators are meant to be

atluinable by (he developing countries and considercd to he reasonable bul not

necessary optimal,

Table: 7,11 Performance Indicaters of Passenger Bus Services in the Motijheel-
Mirpur Route compared to General Standard.

Standard Actual Valucy
Perlormance Indicators (General Bikolpo | Dhaka | Kamaph | Single DD

_ Valwes | iy | Paindun oy iy | Dok | vOLYO

Emplovee Per Bus Per Day 3-8 6.78 326 6.75 719 4.79

Vehicle Per Km Per Bus Per | 210 - 260 [R7** | |93%* 185%F | 181%* | 215%*,

Day ‘ f

Vehicle Per Km Per Tatre Per | 2-2.5 (M) 30 .0 f {) 3.0 2.5

Fuet 2.5-4 (51}

Vehicle Utilization B0% -90% | 79.5%% | B6.5%% | B1.5%% | B2 4%* | O] 3%

Vehicle Kim Per Accident 100000 NYA N/ A N/A N/A N/A

Revenue  Per  Operatimg | 1.053 0 1.08 | N/A 104 [.013 NIA 1.68

bxpenses

= *Woinld and Thiriez

=¥ Estimated Average Value of the whole fleet
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Table: 7,12 Performance Indicators of Passenger Bus Services in the Motijheel-

Uttara Route compared to (General Standard.

Standard Actual Values
Performance Indicators (lencral Green | Metrohnk | Mega
Premium (3 Lepress TG Ciry
Values AC VOLVO | NG CNG
Employee Per Bus Per Day J-8 4.68 471 6.26 5.75 6.75
Vehicle Per Km Per Bug Per | 210260 | 165*Y | 2]5%% | B3 190%* | 1BE**
[ray
Vehicle Per Kim Per Litre Per | 2-2,5 (M) 3.0 2.5 6.0 6.0 6.0
Fuel 2.5-4 (8D}
Vehiele Utilization B9 - 00% | 6B2** | RO5** | BI3** | BHRE* | gLo**
Vehicle Km Per Accident 1000060 N/A WA NAA N/A NiA
Revenue  Per Operating | 1.05t0 108 | 1.22- 1.73 1.0+ 1.03 103
Lxpenscs 1.30
+  *Wricht and Thiriez

¥+ Fotimaled Averaer Value of the whole fleet

Table: 7,13 Performance Indicators for Bus Companies in Developing Countries

5 Accidents per 1000000 bus kilometers

No Performance indicator Range
1 Passcnger carried per day Minibus 6U0-800
Single Decker Bus 1000-1200
Double decker bus 153063-1800
2 Kilometers per bus per day 210-260
3 Kilometers per bus per hour 0.3-0.4
4 Staff cmploved per bus Administrative o {tL.5-1.5
Mamlenance 3-%
Total P - _
(530

[
o

Fleet availahility and ilect utilization

SO%-00%%




7 Fuel consumplion: hmibues 20-25
I.itres per bus per 100 km Swmgle Decker Bus 25-40
Doubie decker bus 40-50

B Operating ratio {revenue divided by tolal operating cost) 1.05:1 - 1.08:1

sSource: Wright and Thiricz (1987)

T.TSUMMARY

Frum the above lable il 15 observed that regarding cmployec per bus. Preminm Bus
Services opersting al better tevels 10 the Motijheel-Utlara route and Double Decker
Volvo in Motijheel-Mirpur route compared w general standards Duouble Decker Volvo
in the Motijheel-Uttara route and Dhaka Paribahan in Motgheel-Mirpur route fail in
the next group. Whereas out of the sclected ten passenger bus services single decker

BRTC in the Motijheel-Mirpur route was operating beyond the specified standard.

Nouhle Necker Volve bus services was using fuel in quantity well wathin standard hut
CNG bus services using lower quantity of price on fue] cost compared o standard

Whereas Premium bus services using preater quantity of fuel compared 1o the standard

ol [uel because ol ar-conditioned scrvices, which required exlra fuel and 1s not.

provided i the peneral standard,

For passenger carrying and with respect to vehicle utilizanon, double decker Volvo
bus services in the both routes operating at the hiphest levels. Other CNG bus services

in the Motijheel-Mirpur route fall in the next group.

g
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4.1 SUMMARY OF FINDINGS

From the passengers’ attitude surveys, results shows that voung people (helow
30years) and middle aped people (30-45 years) made hiphest annmiber of daily trips and
voung people (below 30vears) constiluled the largest propurbions ol Premium Bus
Services and Cireen Fxporess CNG bus passengers in the Motgheel Uttara route and
Double Decker Yolvo and Dikolpo Citve Service bus passengers in the Motijhecl-

Mirpur route,

On an average male travel more trips than fomale. Females are comparatively chooses
the standard and comfortable services among the selected bus services in the both
routes. In the Motijheel-Uttara route wormen arc using the Premium bus serviecs in
preater number whereas. in the Motijheel-Mirpur route Bikolpoe oilly scrvice were

masily prelereed by the women respondents,

Mosl ol the passengers in the Motjheel-Uttara route use Prenmum Bus Serviees and
Gireen Lixpress CNG o serviees for their work (3005%) pwipose [ollowed by
business/commerce (14%). education (17%) and home truip (11 3%). Other were
using it for social purpose (10%). shopping purpose (9.3%) and {or reercational

purpose (4.8%a).

The major reason behind using the passenger bus serviees in the both routes were cost,
comfort and safety. Most prelerences on Premium bus services and double decker
Volvo in the Motithecl-Uttara route indicates combort {(32.5%) and cost (32.5%)
respecively, Whereas in the Motijheel-Mirpur route Double Decker Volvo showed

the main reason as cohorl (47.5%).

low frequency of services (49.5% in the Motgheel-Mirpur route and 43% i the
Muotijheel-Mirpur toule) indicates the main difticulties Jaced by the passenger i the
hoth routes. Load factor full in the next reason, which were 26 3% in the Motiheel-

Uttara route and 24.5% in the Motyheel-Mirpur route.
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About half of the respondents placed ther opinion as okay or salislied (36.0% in the
Motijheel-Mirpur route and 32.5% 1n the Motpheel-Mipur rowe} on lravel time in
the bolh route. But {or the wating tune they showed their dissatisfaction {60.5%) in

the Motijheel-Mirpur routc. 31% respondenis showed thew satisfaction m the

Matijheel-UTtara moute.

Results revealed that premivm bus services in the Motijheel-Ustara route and Double
Decker Volvo and Dhaka Paribahan of Motijheel-Mirpur are cateporized as level B
agamnst the PMS travel time. This was the highest level. Two bus services, [Jhaka
Paribahan and Karnaphully Paribahan in Motjheel-Ultura route and Double Decker

Volvo in the Motijheel-Mirpur were operating at level C and the rest at level D.

Load factor was most important amonyg the live PM's. Qut ol the selected en bus
services 1 ibe iwo defined routes, only Premium Bus Services providing services at
the level . Double Decker Volvo in the bolb route providing al level € Dhaka
Furibahan, Green Express ONG and Metrohok CNG bus services at lewel T
Karnaplully and Megacity CNG services at fevel T2 and only Single Decker BRTC in
the Motijheel-Mirpur route providing services at level B, the L.OS categones indicated

widespread overcrowding in the passenger buses during the peak hours,

it is observed thal regarding employec per bus, Premium Bus Seivices operaling at
betler levels m Lhe Motjheel-Ultara route and Double Decher Volvo 1 Moipheel-
Mirpur route compared to peneral standacds Double Decker Valvo in the Motijheel-
Uittara routc and Dhaka Paribahan in Motjheel-Mirpur toure fall in the next group.
Whercas out of the selected len passenger bus services Single Decker BRTC in the

Motijheel-Mirpur route was operating bevond the specified standard.

Double Decker Volvo bus services were using fuel in quanuty well within standard
but CN(T bus scrvices using lower quantity of price o fiel cost compared o standard.
Whereas Premium bus services using greater quantity of fuel compared w tw standard -
of fual beenuse ol mir-conditioned services, which required extwa fuel and is oot

provided in the general standard.
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For passenger carrving and with rospect o vehicle tilizstion, Double Decker Vulvo
bus serviees in the bolh roules operating at the highest levels Other CNG bus services

in the Motijheel-Mirpur route fall in the next group.

e overall level of service categories for the selected ten bus services in two roules
were finally derived through multiphied by their respective weighls obtained from
AHP to determing the weighted points. Only one bus services from each route, Double
decker Volvo i lhe Motijheel-Mirpur route and Premimn Bus Serviees in the
Motijheel-Littara rowle providing the standard and highest level of seevices al A
Double decker Volva in the MotitheelO-Uttara route proving the scrvices at level B,
which indicated the next level of standard among the ten bos senvices, Owverali
standard and service level of Dhaka Paribahan, Karnaphully city scevice. in, the
Motijheel-Mirpur route and Green express CNG and Metrolink servives were ol level]
C. and the rest Bikolpo Cily Service. Single decker BRTC and Megacily CNG
serviees al level T Premium bus services in the Moljheel-Uttara route and Double
decker Volvo in the Motgheel-irpur route were identificd as top performer from

operational point of view and the overall standard and service level,

8.2 CONCLUSION

Passcnger bus service evaluation standard are evolutionary., Bus scrvices standards
cvaluations arc often used for those routes that operate a number of bus services in a
common corridor. A methodology has been presented in this research to evaluate the
quality as wel] as standard of prevailing bus services in the selected rouie of Dhaka
cily. Five performance measures related o service operations were sclected to
measure the levels of services oflered and provided by the ten sclected bus services in
two defined route of Dhaka city, These measures were seleeted prmarily due to their
policy scnsitivity and operator controllability. A dynamic approach was tollowed to
measure the relative importance of the PM’s through an anabyiical wal 2xpert Choice
mt wrder 1o eslablish boundary values for the delimed six levels of service A through F
An ageregation methadology of AHP was employed and the derived 1LOS maodel may

have the impheabon for many prospeclive purposes. Is can help the decision makers
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to establish certain benchmark o monilor route performance including providing

Jjustification for scrvice changes.

83 RECOMMENDATION FOR THE FURTHKR RESEARCH WORK

The evaluation culcomes clearly indicated the salicnt fealures for which the sclected
bus services were deficient and the levels of such deliciency. Operators conld 1ake
appropriale measures to adjust the level of service 10 some standard through

operational changes,
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