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Abstract

In accessing quality bus service in Putrajaya, 6 attributes were chosen as suggested by experts and summary review of four guidelines in
bus transit manual from New Zealand, United Kingdom, United State and Australia. Six (6) attributes was identified, namely Services
Hours, Load Factor for passenger, Comparison Car and Bus Travel , Frequency of Bus, on-time Performance and Coverage Services Area
was conducted to check the quality of services for bus in Putrajaya. As a finding hours of services, passenger load factor and transit auto-
motive comparison travel time was good with A and B rating of quality of services. Meanwhile, service coverage area and on time perfor-
mance was factor needed to improve immediately. Overall it was found that the bus services in Putrajaya, according to the accessing
method by Transit Capacity and Quality of Service Manual (TCQSM), was considered as moderate.
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1. Introduction

This research is a case study paper. The aim of this paper analyse
the quality of services (Q.O.S.) for bus in Putrajaya.

Putrajaya, a well-planned city, located south of Kuala Lumpur, be-
tween stain Putrajaya of Selangor and Negeri Sembilan. It’s serving
as federal administrative centre of Malaysia and was shifted in 1999
from Kuala Lumpur. As increasing number of more government of-
fices transfer to Putrajaya. The increasing of road users also become
an issues. In 2007, the population of Putrajaya was estimated to be
over 30,000, which comprised mainly government servants [4] [2].
The number of personal vehicle is also increasing with the increase
in Putrajaya’s population. Promoting to use bus services in one of
an agenda to solve the congestion problem.

It is important and need to have assessment on quality of services
for bus in Putrajaya [11]. The study will chose from suitable attrib-
ute. The objectives of this research is to determine the quality of
service (Q.0.S.) of bus services with case study in Putrajaya. This
research only focuses on users from outside Putrajaya to Putrajaya.
The location of survey works will be at Precinct 1 Park and ride
Terminal. From 13 routes in Putrajaya, 6 bus route was chosen to
analyse in putrajaya Percint 1 from park and ride terminal until
Government complex A, B, C, D, and E in Precinct 1 include all
bus stop along the route. Bus is the only mode of transportation to
be studied.

2. Methodology

2.1. Service hours

Services hours or services span is a duration hours of bus services
in those area. The span services was measure the bus services in
hour per day. Weekend services is most important the key of suc-
cess for accessing services hour.

This may be part of satisfactory of users when the facilities can pro-
vided in all day within the week. Secondly consideration if the ser-
vices provide early morning until late night. The result data then
was compared with those given in Table 1 to identify the quality of
services:

Table 1: Q.0.S. for Operation Services Hours

Q.0.S A B C D E E
Service More i) 12 to 7to 4to Less
(Hours) 18 t018 14 11 6 4

2.2. Passenger load

Passenger load factor is mostly related to comfort and convenience
of the transit facilities. From the passengers perspective, passengers
load reflect the comfort level when the user step in the bus. This
comfortable will assess the availability to find a seats and in overall
crowding levels within the vehicles. As for transit operators per-
spective, a poor LOS may indicate need to increase the frequency
of the services [14]. The peak hours under study were as follows:
Morning-Peak: 7.30morning — 9.30morning , afternoo-Peak :
12.00afternoon — 2.00afternoon, evening-Peak : 4.30evening —
6.30Evening.

The data were taking follow the about timing. The date were taken
by weekday and weekend. After each bus stop passenger get in and
out of the bus was recorded and calculated using this equation be-
low:

Load Factor = number of Passengers / number of Seats x 100%

Ot
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The load factor was check with Table 2 to get the Q.O.S. for pas-
senger load factor.

Table 2: Quality of Service for Passenger Load

Q0SS A B C D E E
More More More More More More
Load than than than Than Than Than
Fac- 50% 50% 50% 50% 50% 50%
tor seated seated seated seated seated seated
load load load load load load

2.3. Comparison car and bus travel time

Travel time is measurement of different between bus (transit facili-
ties) and car (automobile travel). Travel time for bus and car was
compare and it’s not include waiting time. For car, it include time
to park and to walk to destination.

This procedure was followed the method used in the Transit Capac-
ity and Quality of Service Manual[6]. The time for daily peak hour
were:-

Morning-Peak : 7.30morning — 9.30morning , af-ternoo-Peak :
12.00afternoon — 2.00afternoon, evening-Peak : 4.30evening — 6.30
Evening.

The time from initial point to end point was recorded for both bus
and car. Ratio between bus travel time (transit time) and car travel
time (auto vehicles time) was calculated and will be check in table
3 to determine the Q.O.S.

Table 3: Quality of Service for Comparison Car and Bus Travel Time

Q.0.S. A B C D E F
Comparison Car and >1 >15

Bus Travel Time Ra- 1 to t>01.12§ to 210.75to >2.0
tio 1.25 ) 1.75 )

2.4. Service frequency

According to the Q.0.S. Method of the Transit Capacity and Qual-
ity of Service Manual (3rd Edition),[5][7][8] Service frequency,
from user’s perspective, it how many times an hour a user can ac-
cess to transit facilities Determination of service frequency LOS
will be by destination from a given transit stop, as some route might
serve a given stop. By date get from bus provider the services fre-
quency head to head bus was check and compare in table 2.6.

Table 4: Services Frequency

Quality Of Ser-

: A B c D E F
vice

Average head-  __p 545 1145 1630 31-59 >60
way (min)

2.5. On time performance

On time performance measures the degree of bus arrive at the
schedule times [12] [13]. The measurement will be conducted at
selected locations for time sensitive trips such as office, school,
shopping area and others important area [9] [10]. On time perfor-
mance usually to measure the bus do not arrive late. In the other
hand,

If the bus come early its can cause the problem since rider can’t
catch up the bus on time as schedule[15]. The users may feel un-
comfortable to hurry outside to meet the early arrival time. In cer-
tain cases, early arrival may also results no-shows of passengers.
The Q.0.S was checked by compare the percentage value with
those in Table 5.

Table 5: Q.0.S for On-Time Performance

Q.0.S A B C D E
On time per-  95%- 90%- 80%- 70%- <70%
formance 100% 94% 89% 79% °

2.6. Services coverage

There will be a main key factor for users to use the transit in pres-
ence or absence transit service in near of origin and destination
area[16]. Service coverage area will consider both ends of the trip.
As the example is the home and work destination. Most of pedes-
trian only can walk maximum 400m from their origin to nearest
transit. In order to know the coverage area, 400m from all routes
should be identified. The total coverage area was later compared in
Table 6 below:

Table 6: Service Coverage Quality of Service
Coverage Area Per-

Q.0.S centage (%) Comment

A 90.00 to 100.00 V|r_tua||y major origins and desti-
nation served

B 80.00 to 89.90 Most major origins and destina-
tions served

C 70.00 t0 79.90 About % of higher density areas
served

D 60.00 10 69.90 About two-thirds of higher den-
sity areas served
At least ¥ of the higher density

E 50.00 to 59.90 A ———

F Less 50.00 Less than %2 of higher density ar-
eas served

3. Results

3.1. Service hour

From bus schedule for Route 200, Route 500, Route 800, Route 900
and Route 901 respectively, hours of services was recorded. Hours
of services was counted from first trip of the services until last trip
of that day. Table 7, shows quality of service for hours of services
for all routes

Table 7: Quality of Service for Hours of Services

Route First Trip Last Trip Hours of Services Q.0.S.

200 6.30am 11.50pm 17 hours 20 min B

500 6.30am 11.30pm 17 hours B

800 6.30am 11.00pm 16 hours 30 min B

900 6.30am 11.00pm 16 hours 30 min B

901 6.30am 11.00pm 16 hours 30 min B
Average B

3.2. Passenger load

To calculated passenger load factor, numbers of passenger seating
on the bus was divided by numbers of seats in the bus. This passen-
ger The data collection was done in 4 different time frame which
are Peak Hours Morning (7am-9am), Non Peak Hours Day (11am-
2pm), Peak Hours Evening (4pm-7pm) and Non Peak Hours Night
(8pm-10pm). Table 8 shows Load Factor Summary for Putrajaya
Bus. The data for return route also recorded. Finally average pas-
senger load factor was translate to percentage to analyze the quality
of services.

Table 8: Passenger Load Factor Summary for Putrajaya Bus

Route 200 500 800 900 901 ':‘g‘;er'
Peak Hours
Morning 0.13 008 0.00 000 0.00 0.04
(weekday)
Non Peak
Hours Day 006 001 001 002 0.00 0.02
(weekday)
Peak Hours
Evening 003 001 0.08 000 0.01 0.03
(weekday)
Non Peak
Hours Night 0.00 001 0.00 000 0.00 0.00
(weekday)
Peak Hours
Morning 0.08 0.07 0.00 n/a n/a 0.05

(weekend)
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Non Peak Average
HoursDay 048 008 000 nla nha 0.09 (weekend) L o
(weekend) Average 0.07 0.03 0.01 0.01 0.0025 0.02
Peak Hours Q.0.8 A A A A A A
Evening 0.00 0.00 0.00 n/a n/a 0.00
(weekend) 3.3. Transit auto travel time
Non Peak
E;’:er;e'::ght 008 001 000 na nfa 0.03 A comparison of both route by bus and by car were recorded. The
Average journey both away and return were recorded for each stop. The ratio
(weekday) 006 003 002 001 00025 0.2 was analysed and the results tabulated in table 9.
Table 9: Summary for Transit Auto Travel Time
R Peak hours morning Non peak 5hours day Peak hours evening Non peak hours night Aver-
oute b A A q A QOS
us car ratio bus car ratio bus car ratio bus car ratio age
200 74 97 0.8 53 51 1.0 59 53 11 42 38 11 1.0 A
500 46 33 14 39 34 11 51 37 14 49 33 15 14 C
800 38 46 0.8 39 28 14 26 31 0.8 31 25 12 11 B
900 12 30 0.4 14 10 14 16 17 0.9 18 9 2.0 12 B
901 40 80 0.5 39 37 11 37 40 0.9 36 34 11 0.9 A
B

3.4. Punctuality performance

The time arrival and time in schedule was compared to get the on
time arrival or late arrival [1]. Table 10 shows the Punctuality per-
formance percentage details for all routes. As the results only route
900 achieve LOS B and others either LOS E or G.

Table 10: Punctuality Performance for Both Routes

Total No of n Quality
Route  Day Actual punctual Eunctuallty of Ser-
. . ercentage -
Arrivals  Arrivals vice
200 \é\;;ek' 51 16 31.37% F
‘e’xgek' 38 19 50.00% F
500 ‘é‘;;ek' 45 34 75.56% E
ngek' 46 36 78.26% E
800 X‘;f/ek' 43 21 48.84% F
ngek' 41 15 36.59% F
900 \é\;;ek' 96 87 90.63% B
go1  Week- 4y 15 36.50%
day
Average

3.5. Service frequency

As from bus schedule for Route 200, Route 500, Route 800, Route
900 and Route 901 respectively, numbers of intervals have been
determined according to minutes per intervals. Table 4.24 shows
the numbers of intervals in all routes for respective minute’s inter-
val. The level of services for services frequency was check using
Fixed Route Services Frequency LOS. Tables 3.5 give results for
services frequency LOS for every route.

Table 11: Service Frequencies for Route in Putrajaya

Aver-

Rl ﬁwom r3nom anSm rznom r1n5|n ﬁqom B QO
terval

200 1 39 15 18.72 C

500 34 30 D

800 3 13 25 24.63 D

900 1 39 24 13.36 B

901 2 28 16 18.7 C
Aver- c

age

3.6. Service coverage

Services coverage area method identified the percentage of bus cov-
erage area in case study area. Figure 3.6 shows the overall all routes
coverage area within 400m from the road and also show the divided
box to identify the percentage of coverage area. From map for bus
route for Route 200, bus route for Route 500, bus route for Route
800, bus route for Route 900, bus route for Route

901, bus route for all routes respectively. The operating bus service
coverage in Putrajaya was determined and summarized in the Table
12 below.

Table 12: Coverage Area (Services) in Percentage

0 10 20 30 40 50 60 70 80 90 10

% % % % % % % % % % 0%
N 3 7 5 2 3 4 4 8 7 0 1
0s. 5

Total Coverage Area = [(0%X35) + (10%X7) + (20%X5) + (30%X2) +
(40%X3) + (50%X4) + (60%X4) + (70%X8) + (80%X7) + (90%XO0) +
(100%X1)] = 25.65%
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Fig. 1: Service Coverage Area in Putrajaya.

Average score QOS performance summary for bus in Kajang
The average score were analyzed accordingly follow by method
given before [3].
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Table 13: Q.0.S Score vs. Q.0.S. Attributes
. QOs Mean Final Overall
Attributes QOs Score Q0S Q0S
Hours of Service

B
Load Factor (Pas-
senger)
Frequency of Bus
Compare Auto
Travel Time
Coverage Area
Punctuality
Total

B15 D

mmm w O W @
NNE o1 w ol

4. Conclusion

This research paper was done to evaluate bus performance in area
of Putrajaya, Malaysia. This research was done by using rating for
services quality.

Putrajaya is a major route connected to Cyberjaya, Puchong,
Dengkil, Serdang and Bandar Baru Bangi. It is recommended this
connected route to review as well for quality services for bus.
Outcomes of this case study, three attribute should be improve
which is coverage area, services frequency, and on time perfor-
mance.

Others attribute; passenger load, services hours, and comparison of
ratio car and bus are good and no need to be changed.

As conclusion, in Putrajaya , the quality services for bus is C, which
is moderate and need improvement.
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