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examined: private firms, city-owned companies, and a
city transit agency. It was found that there are
differences in all aspects discussed anong these
three types of companies.

The private firms are the rnost cost-efficient and
productive¡ as judged by the output measures or
indicators used in Èhe study. The private fir¡ns also
appear nost responsive to changes in the travel
¡narket and adjust their leve1 of service to narket
demand. Nonetheless, several of the Private firms
studied woutd benefit from closer atÈentio¡ to travel
de¡nand patterns an¿l fron rnore knowledge of the market
they serve.

The publicly owned or operated fir¡ns and agencies
appear Èo have another objective besides efficiencyr
productivity, and profitability: to ¡naxi¡nize patron-
age and social service, not to minimize subsidy.
This begs the question of h'hat purposes and goals
are aided by maximized patronage and service. The
potitical pronouncenents âbout inexpensive, accessi-
ble public transit are necessarily vague. The large
costs of public transit coupled with attendant sub-
sidies behoove that the transportation $rofession
require a deeper and more thorough discuséion about
the ains and objectives of subsidized public transit
to determine whether the same goal may be achievable
rdithout subsidies and attendant complex decision-
making processes.
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other findings of this paper, that subsidies and
even sponsored service contracts lead to increased
costs and reduced efficiency. are supported by find-
ings elsewhere. Yet another finding is that profit-
able public transit, at Least in sone parts of the
Helsinki region, is possible at a good level of ser-
vice in attractively appointed buses.

Finally, even though no data are shown to suPport
it, a contention is made that economies of scale and
productivity stuclies nust consider not only the out-
put neasures that reflect the use of the factors of
production and the service provided but also the
effectiveness of rnanagement of the transit firn or
agency.
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Passenger Service Times for a No-Fare Bus System

KONSTANTINOS G. ZOGRAFOS and HERBERT S. LEVINSON

ABSTRACT

passenger service ti¡nes for a no-fare bus systen are exa¡nined to show how the
service tine per boarding passenger varies with the size of the boarding group
and the nu¡nber of passengers already on the bus. These relationships are devel-
oped for two dÍfferent occupancy conditions: (a) when the nurnber of passengers
on the bus before reaching a stop is less than or equal to the seating capacity
of the bus (about 30), and (b) when the number of passengers on board is greater
than the seating capacity of the bus (over 30). Simple and muttiple regression
analyses were performed to exa¡nine the effects of bus occupancy and the rank of
boarding passengers on the service time per Passenger. Both factors were found
to influence passenger boarding times. When the nu¡nber of passengers on the bus
exceeded the seating capacity, the service tirne vras nore than 2 sec per passen-
ger. When the number of passengers already on the bus was less than the seating
capacity, the service ti¡ne was approximately 2 sec per Passenger. The difference
in service tirnes stems fro¡n the crovJded conditions that result when the seating
capacity of the bus is exceeded and standing passengers are jostLing for posi-
tion.

The ti¡ne that a bus spends at a Passenger stop rep-
resents a significant anount of the total ti¡ne of
its journey. These dwell tines affect the quality of
service, operating costsr and modal choice, and they
vary with the operating environnent, the type of

Civil Engineering Departnent' University of Con-
necticut, Storrs, Conn. 06268.

bus, and the tyPe of route. The tine buses spend at
passenger stops in the united states accounts for
about 0.50 min/mi in the suburbs, 1.20 min,/ni in the
cityr and 3.00 min/¡ni in the central business dis-
trict (CBD). Delays at passenger stoPs generally
exceed traffic de]-ays in non-cBD areasi both delays
are equal in the cBD. overallr delays at Passenger
stops account for 9 to 26 percent of the total time
of a bus journey (1).
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The time that a bus spends at a stop depends on
how many people board or a1ight and hovr fast they do
so. Both the dead tirnes (Èhe tine spent at a stop
when no passengers are boarding or atighting) and
passenger service times at bus stops have been re-
searched extensively in the United States and Europe
(2r3). These studies have found that the t.ime re-
quired for passengers to board or alight is in-
fluenced by many factors, incluéling the type of bus;
the number, v¡idth, and configuration of doorsi fare
collection policiest and peak versus off-peak condi-
tions. The service time for passengers boarding buses
without having to pay fares, for exanple, averages
about 2 sec.

Although the overal-l relaÈionships between these
factors and the number of interchanging passengers
are vrell established, in-depth analyses of how ser-
vice ti¡nes are affected by boarding passenger queue
sizes and croerded bus conditions have been linited.
A free bus systen operating at the Storrs campus of
L¡¡c u¡¡¡vc!ÞtLy ut Lg¡r¡¡eçLrçuc was cnosen Eo anaryze
hor{' the size of a boarding group and the nunber of
people on a bus affects passenger service times.
This anaJ-ysis quantifies the reJ-ationships between
boarding group size, bus load factors, and passenger
service times Èha.¡ apply to the specific bus opera-
tion in Storrs and--to. other sinilar operations. How-
ever, it should be noted that the bus systen in
Storrs, which is operated mostty by student drivers,
does not represent a typical UìS. bus transit systen.

The saLient characteristics of the Storrs bus
system were as follows:

. The buses.had two singJ-e-channel doois.;

. The front door of the bus r,ras used for board-
ing and the back door for alighting;

. The buses vrere 30 ft long and I ft wide;. The buses had a seating capacity of 30 per-
sons i. No fare was col-lected; and

. The buses r,rere operated mostly by student
(nonprofessional) drivers.

Field surveys of boarding passengers v,rere con-
ducted during lqay of 1984, when cl-asses were in ses-
sion. Tr.ro-person teans recorded passenger boarding
times through the front doors of buses. The boarding
tine per passenger (in seconds) was defined as the
time interval At, or t1 - t2r in which tl is the tine
v¡hen the passenger steps on the first step of the
bus¡ and t2 is the time when the same passenger
steps on the top of the second step of the bus.

Fifty-eight passenger groups comprising a total-
of. 364 passengers were surveyed. The frequencies of
the boarding groups by size and by the number of
passengers on board as buses entered stops are given
in Table 1. Detailed passenger service time data are
provided in Tables 2 and 3. A surunary of passenger
service ti¡ne data for buses that had less than 30
passengers on boârd is provided in Table 2. ActualLy,
data were only available for up to 20 passengers on
board, but it is assurned that the same relationships
would apply for up to a fully seated load. A sunmary
of the data for buses that had nore than 30 passen-
gers on board is provided in Table 3.

ANALYSTS

The analysis was designed to sho!,, the direct effecÈs
of (a) the size of boarding group and (b) passengers
who were already on the bus on (c) service times. To
minimize the effects of alight.ing passengers, the
¡ì¡i¡ :n¡lrrzaá rrara I ini ÈaÄ +^ +hÀ t¡l ìa'.'i-a +r.r^ ^ãôòÉ
r4rhen buses had seated loads:

1. The total boarding time was always greater
than the total alighting t.ime.

TABLE I Frequency of Observed Boarding Groups by
Size

No. of Passengers on Bus
Size of
Boarding
Group
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All
ObseFations

I
2
3
4
5

6
7
8
9

l0
ll
t2
t3
t4
15
t6
l7
18
t9

Total

3

5

5

5

2
2
3

2. The size of the alighting groups was approxi-
nately the sane in order to eliminate the effects on
the ti¡ne per boarding passenger because of differ-
ences between the nu¡nber of boarding and alighting
passengers.

The recorded data were analyzed in tr"/o phases. A
prelininary analysis was performed on the aggregated
data stratified only by the size of the boarding
group. This preliminary analysis revealed two dis-
tinct clusters of data that corresponded to two dif-
ferent bus load conditions. A plot of the passenger
service time against the nunber of passengers on
board (Figure 1) shov¡s that the first cluster of
data covers the range of 4 to 20 passengers on board¡
whereas the second cl-uster covers the range of 32 to
42 passengers on board. Boarding groups ranged up to
19 passengers in size.

A further analysis stratífied the data by board-
ing group size and by the nunber of passengers al-
ready on board. Tvro sets of boarding conditions were
exa¡nined: when the number of passengers on Ëhe bus
as it entered t,he stop was (a) less than and (b)
nore than the seating capacity.

The average boarding times, by passenger rank
(equa1 to group size) hrhen Less than 30 passengers
vrere on board, are provided in Tab1e 4. It is shown
that the number of passengers on the bus had no ef-
fect on passenger service times. The rank of the
passenger in Iine had a slight effect on service
time that became more pronounced when .Lines were
longer.

A linear regression analysis produced the follolr'-
ing relationship between passenger service times and
each boarding passengerrs rank in line:

tp = 1.9¿ + 0.03 rp (t)

where þ is the service time (in seconds) per board-
lng passenger, and rp is the rank of the boarding
passenger

It vras determined that Equation 1 was significant
at the 95 percent leve1 by using an F-test. The as-
sociated Rz was .77. The rate of increase of the
service time per boarding passenger v¡as smaLli nore-
over, about 85 percent of the groups had less than
I0 passengers. Therefore, for planning purposes, a
service ti¡ne per boarding passenger of 2 sec is ap-
propr iate.

1tì
or Fewer

More Than
30

3
5

5

7
6
6
8
6
1

7
I

I

2

4
5

5

6

1

5826

I

32



TABLE 2 Observed Boarding Times per Paseenger When Number of Passengers on a Bus Entering a Stop Is ( 30

No. of
Passengers

Observation On Board
No. (np)

Rank of Boarding Passenger (ro)

l9l81716t5l413l2lll0

I
2
3
4
5

6
7
8
9

10
ll
12
l3
14
15
16
17
t8
19
20
21
22
23
24
25
26
27
28
29
30
31

4
4
5

5

5

6
7
'7

8
8
9
9

l0
l0
10
l0
l0
t0
l0
l0
10
10
i0
10
10
l1
13
l3
l4
14
15
20

2.00 1.80
2.OO 2.00
2.0 2.0
2.0 2.0
1.9 2.O
2.0 2.0
1.8 2.0
2.0 1.8
2.0
1.9 2.0
2.0 2.0
2.0 2.O
?n
2.0 2.O
2.O 2.0
2.0 2.0
2.0 2.0
1.7 1.9
2.0 2.0
2.0 2.O
1.5 2.O
2.0 2.0
L8 1.9
2.O 2.0
2.r 1.9
2.0 2.1
2.0 2.0
2.0 2.0
2.0 2.O
2.0 2.O
2.0
2.t 2.0

2.0 2.0 2.0 2.O 2.1
2.0
2.O 2.1
2.O t.9 2.0 2.O 2.O
2.1 2.1 2.0 2.0

2.0 2.0

l.8 2.0
2.0 2.1

1.9
2.1
2.0 2.O
2.0 2.0 2.0
2.0 2.0 1.9 1.9 2.0 2.O 2.0 2.1
2.0 2.0 2.0 2.1 2.1 2.O
2.O 2.1 2.0 2.1 2.0 2.1 1.9
2.O 2.1 2.1 2.1 2.0 2.1 2.2 2.2 2.2
2.O 1.9 2.O 2.0 2.0 2.O 2.r 2.0 2.1 2.2
2.0 2.0 2.1 1.9 2.O 2.0 2.0 2.2 2.2 2.1

1.9 2.0 2.0 2.1 2.0 2.0 2,1 2.0 2.1 2.1
2.0
2.1 2.0
2.1

2.0 2.1 2.1 2.7

2.0 2.1 2.2 2.2 2.2

))
2.2 2.3 2.3
2.2 2.2 2.3 2.3 2.4 2.4 2.5

TABLE 3 Observed Boarding Timee per Passenger when Number of Passengers on a Bus

Entering a Stop Is ) 30

No. of
Passengers Rank of Boarding Passenger (ro)

Observation on Board
No. (np)

1

¿

3
4
5

6
7
8
9

10
ll
12
t3
14
15

16
l7
18
l9
20
21
22
¿5
24
25
26

32

34
34
34
34
JO

36
36
36
38
38
38
38
38
40
40
40
40
40
42
42
42
42

2.0 2.t 2.0 2.1
1.9 2.0 2.1 2.1
2.O 2.0 2.0 2.2
2.0 2.0 2.1 2.0
2.0 2.0 2.1 2.1
2.0 2.1 2.0 2.2
1.9 2.O 2.1 2.1
2.t 2.0 2.O 2.0
2.1 2.0 2.1 2.20
2.0 2.1 2.1 2.20
2.0 2.2 2.0 2.20
2.0 i.9 2.0 2.30
2.2 2.1 2.1 2.20
1.9 2.O 2.2 2.30
2.t 2.0 2.0 2.20
2.0 2.O 2.1 2.40
2.0 2.2 2.2 230
2.1 2.2 2.2 2.50
2.0 2.1 2.3 2.60
2.0 2.2 2.3 2.50
2.1 2.2 2.4 2.70
2.0 2.0 2.2 2.60
2.0 2.2 2.2 2.50
z.t 2.2 2.4 2.70
2.0 2.2 2.3 2.60
2.0 2.0 2.2 2.70

2.2 2.2
2.t 2.2
2.1 2.10

2.3
', t t ?o
2.t 2.20
2.30
2.30 2.60
2.20 2.50
2.40 2.70
2.40
2.40 2.60
2.30 2.60
2.50 2.80
2.50 2.60
2.80
2.80 3.00
2.70 2.90
2.90 3.00
2.90 3. l0
2.80 3. l0
2.90 3.20
2.90 3.10
3.00 3.20

2.50 2.70 2.90

3.20

2.20
2.30

2.30
2.40 2.50 2.',10

2.80
2.80 2.90 3.10

2.40
2.30

2.80
2.60
2.70

2.70
3.00
2.80

3.20
3.20
3.30

3.50
3.60
3.50

.i

3.10
3.00

3.60
3.60

3.90
3.80

3.80

3.40

4.00

4.104.0
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FIGURE I fime per boarding passenger (in seconds) versus number of passengers on
board.

TABLE 4 Average Boarding fime per Passenger lVhen Number of Passengers on a Bus Entering a Stop Is ( 30

Passengers on Board (no)

i;+++^+
îi++
+*

++

al
++

Rank (ro) 4 l5l413t1
Avg Range
of Seryice

1.70
1.90
2.O
2.0

2.0
2.0
1.9
2.05

2.O
2.0
2.t
2.O

2.0
2.0
2.0
2.1
2.1
)1

0.20
0.20
0.20
0.10
o.20
o.20
0.20

2.0 2.1
2.0
2.0
2.1
2.2
2.2

0.10

1.93 2.0
1.98 2.1
t.99 2.0
2.01
2.01
z.ot
2.Ol
2.03
2.05
2.10
2.13
2.15
2.20
2.25
2.30
2.30
2.40
2.40
2.50
0.57 0.100.15

1.95
2.O

2.0 t.97 2,0
1.90 2.00 2.0
2.0 2.00 2.t
2.0 2.00 2.1
2.0 2.00 2.0
2.0 2.00 2.o
2.t 2.0

0.10

6
7
a

9
10
l1
12
l3
l4
t5
16
l7
18
l9
Range 0.20 0.70
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TABLE 5 Average Boarding Times per Passenger TVhen

Number of Passengers on a Bus Entering a Stop Is ) 30

Passengers on Board (no)
Passenger
Rank (rp)

Transportation Rèsearch Record 1051

passengers on board. The eguation that resulted
as follows:

tp = -I.ss + 0.16 rp + o.o9 np

where

to = service time per boarding passenger,
rl = rank of boarding passenger, and
.i = tu*b.t of passengers on board.

It was deter¡nined that Eguation 2 is significant
at the 95 percent level by using the F-test. The
R2 is .86. Equation 2 is a good predictor of the
service tine per boarding passenger when, and only
whenr it resufts iri service tines of over 2 sec.
Thereforer for conbinations of rD and nÞ that
give service tines of less than 2 se'c, a 2-seè value
should be used. Accordingly, Equation 2 was found to
apply under the following conditions:

. lilhen the number of passengers on board is
greater than 38 and for any group size (i.e.r nn > 38

ro > 1)'
' . I{hen the number of passengers on board is great-

er than 32 (np > 32' rp > 4) and the group size is
greater than 4.

The areas of applicability for Equation 2 are
shown in Table 6. Any combination of ro and np
that results in a cell to the right of the dashed
line in Tabte 6 defínes the domain of applicability.
Any combination of rÞ and np that results in a

cell to the left of thè dashed-line defines the area
r,ùhere Equation 2 does not applyt a tine of 2 sec per
boarding passenger shoutd be used for this area.

1S

(2)

40383634a) 42 Range

I 1.98
2 2.03
3 2.O5
4 2.O8
5 2.13
6 2.17
'1 2.25
I 2.35
9 2.50

l0 2.'70
Range 0.72

2.00 2.o3
2.03 2.O5
2.05 2.05
2.10 2.23
2.20 2.30
2.25 2.60
2.35 2.70
2.50 2.80
2.',70 2.90
2.90 3. r 0
0.90 1.o7

2.O4 2.04
2.06 2.14
2.t2 2.28
2.28 2.58
2.42 2.82
2.6s 3.00
2.83 3.23
3.0s 3.60
3.20 3.80
3.40 4.00
1.36 1.96

2.04 0.06
2.15 0.12
2.28 0.23
2.63 0.5 5

2.90 0.77
3.1 5 0.98
3.s3 1.28
3.85 1.50
4.00 1.50
4.10 L40
2.O't

The average boarding times by passenger rank when
more than 30 passengers vrere on board are provided
in Table 5. It is shown that both the number of pas-
sengers on board and the rank of the boarding passen-
ger had a pronounced effect on service tines. This is
also apparent in Fígure 2' in which a graph is pro-
vided of the service time per boarding passenger
(tD) against the rank of the boarcling Passenger
(r;) for different values of the number of pas-
sehgers on board (nD).

The effect of tËe rank of the boarding passenger
on service ti¡ne becomes more pronounced when there
are ¡nore than tv¡o passengers in line and Idhen there
are more than 36 passengers on board. A multiple
linear regression was perforned to predict the ser-
vice time (in seconds) per boarding passenger from
the rank of the boarding passenger and the number of

LEGEND:
Number of passengers on board

+-+-+ 32 +.-+ 3{
{.-+ 38 È'-å-.+4C

t

RANK OF EOARDTNG P.ISSETIGER

FIGURE 2 fime per boarding passenger (in seconds) versus passenger rank.
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TABLE 6 Determination of the Area of Applicability for Equation 2

Passengers on Board (no)
Passenger
Rank (ro ) 424t4039383'135343332

I

2

4

-5

6

7

8

9

10

t.98 |.57
I.98
2.03 t.7 3
1.64

2.04 1.89
t.8
2.08 2.05

2.00 1.75 2.03 1.g3 r 2-.04-
1.66 1.84 j z.oz
2.O3 l.9t r 23's - 7.og- z.oø

2.t 1 2.04 2.29 2.03

2.t7 2.37
2.28

1.98 rr- - __J
i 2.10 2.23

_126____) z.r+
2.13 2.2t 2.20 2.39
2.12 2.30

2.25 2.55
2.46

2.25 2.53 2.35 2.'1t
2.44 2.62
2.35 2.69 2.50 2.87
2.60 2.78
2.50 2.85 2.'t o 3.03

2.94
2.90 3.t9
3.1 0

r.82 - -. -J 2.OO

2.os tr z.o1 z.o5
2,t1

2.18

2.25 2.12
2.34

2.23 2.41 2.28
2.32 2.50

2.30 2.57
2.48
2.60 2.'73
2.64
2.7 0 2.89
2.80
2.80 3.05
2.96
2.90 3.2t
3.t2
3.1 0 3.37
3.28

2.87

2.93

2.59

2.42 2.7 5

2.66
2.65 2.91
1 at

2.83 3.07
2.98
3.05 3.23
3.t 4
3.20 3.39
3.30
3.40 3.5 5

3.46

2.20
2.14 2.45
¿.36

2.28 2.61
2.52

2.58 2.77
2.68

2.82 2.93
2.84
3.00 3.09
3.00
3.23 3.95
3.1 6
3.60 3.41
3._42
3.80 3.57
3.48
4.00 3.73
3.64

2.3 8
2,15
2.54
2,78
2.'70

2.63
2.86

2.90
3.02
3. l5
3.18
3.5 3
3.34
3.8 5
3.5 0
4.00
3.66
4.t0
3.82

2.76
2.7 0 3.01
2.92

Note: The fi¡st number in each cell coÍesponds to the obsewed values of pasenger se¡vice time, whereas the second num-
ber co¡responds to values catculated by using Eqution 2. when there is only one number pe¡ ceil, this number conesponds
tova.luescalculatedbyusingEquation2. Cellstotherightofthedashedlinedefinethedomainofapplicability.Celljto
the left of the dashed line define the area wheÍe Equation 2 does not apply; a time of 2 sec pe¡ boardìng pasenger should
be used fo¡ th¡s ârea.

A comparison of Equat,ion 1 and Equation 2 shorlrs
the effect of crowded conditions on the bus on ser-
vice ti¡ne. For instance, the lOth passenger has a
service tine of 2.24 sec when the bus has less than
30 passengers on board, and a service time of 3.g2
sec nhen Èhe bus has 42 passengers on board. This
difference is due to the jostling of crowded passen-
gers as they attenpt to make room for neh, passengers.

The combined effects of crovJded bus conditions and
the rank of a boarding passenger on the service time
per boarding passenger were further analyzed through
a series of sinple linear regression ¡node1s. A sum-
¡nary of these equations for a number of different bus
load conditions is provided in Table 7. As indicatecl
in Table 7, the rate of increase of passenger service
time (te) is substantÍaIly higher when there are
42 passéngers on board than when there are 32 pas-
sengers on board.

TABLE 7 Regression Equations Used to
hedict Service Time per Boarding
Passenger for Va¡ious Group Sizes and
Numbers of Passengers On Board

Equation R2 ïifl'Jiffj

. Pâssenger service times appear to be greater
when the bus is operating beyond its seating capac-
ity and rdhen there are nore than tv¡o people boarding
per stop. Under these conditions, the service tine
per boarding passenger increases linearly with the
nu¡nber of people already on the bus and the passen-
gerrs rank in line. The increase in service times
reflects the crowded condition of the bus. These
conclusions appear to be consistent with the findings
of earlier studies that boarding and alighting times
increased when passengers were standing because the
seating capacity of the bus was exceeded (4).

. When buses vrere overcrowded, mosî of thejostling for position occurred in the space between
the driverrs seat and the alighting door in the ¡nid-
d1e of the bus.

Because the circulation space inside the bus de-
pends on the square feet available per standing pas-
senger, a bus designed to allow more space for st,and-
ing passengers would tend to reduce passenger service
times. Additional space is especially desirable when
frequent stops, high load factors, and short trips
are con¡non. Sone buses that operate in high-density
routes provide this extra space. Aisles could be
widened by elirninating one row of seats between the
front and center doors or by providing transverse
seating along one side of the bus.

It is also inportant to provide adequate recep-
tion space between the driverrs seat and the boarding
door. In this study, even when the bus was full, the
Cime per boarding passenger did not increase for the
first trdo or three passengers, because the reception
spâce was adequate.

This pilot study was conducted for 3O-passenger,
no-fare buses with student drivers on a university
ca¡npus. sinilar studies should be perforrned on nore
typical urban bus systems with varying door arrange-
nents, seating configurations, passenger nixes,
vehicle sizes, and fare structures. The results of
these studies could be transferred to currenÈ bus
transit systems.
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tp = 1.83 + 0.07 np
tp = 1.78 + 0.10 np
te = 1.77 + 0.13 np
tp = l.7l + 0.16 np
te = 1.68 + 0.23 ne
tp = 1.65 + 0.26 np

.87 POB = 32

.89 POB = 34

.96 POB = 36

.97 POB = 38

.99 POB = 40

.98 POB = 42

Note: tO = tiñe per boarding passengeri rp = rank of
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CONCLUSIONS AND APPLICATTONS

The service ti¡nes of passengers boarding a no-fare
bus were exa¡nÍned as a function of the number of
passengers already on the bus and the rank in line
of the boarding passenger. The following conclusions
were made:

. The corunonly accepted value of 2 sec per
boarding passenger applies to uncror,rded buses and to
srnall groups of boarding passengers.
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Developing a Cost Model for Privately Contracted

Commuter Bus Service

STEVE ROONEY and ROGER TEAL

ABSTRACT

provision of public transportation services by the Private sector is often cited
as a strategi to, reducing transit costs and required subsidies. Attenpts to
compare public agency and private contractor serviçe costs for transit oPera-
tions of a signíficant size are cornplicated, however, by the s¡na1l number of
conparable serlices now being provided and by the difficulty of comparing esti-
matãs of public and private costs r,rhen only a Portion of the service delivery
system is being contracted. An apProach is presented in this paper to remedy

one aspect of this cost conparison problern by developing a cost rnodel for prí-
vatel-y contracted comnuter bus service. This model permits the full service
costs of a privately contracted coÍunuter bus operation to be estimated. The

rnodel utilizes a fixed-variable expense approach to estirnate cost, and is based

on infor¡nation obtained frorn actual commuter bus contractors for two large
transit systems. Capital charges, which depend on vehicle use as well as vehicle
cost and contract length, represent a major portion of service costs. The nodel
r4'as apptied to three situations and the results were satisfactoryi it esti¡nated
route costs within 2 to 12 Percent of the average actual values in each case'
The ¡nodeI perforned much better than two prevíously devetoped ¡nodels and ap-
pears satisfactory for its intended purpose.

Provision of public transportation services by con-
tracting with the Private sector has become an
important process for urban rnass transit. IJMTA

recently published a fornal policy on private enter-
prise particípation in public transit service deliv-
ery, and the current UMTA leadership is vigorously
promoting the concept of private-sector service con-
tracting. Although nany large transít agencies have
resisted service contracting and the concePt is
strenuously opposed by transit labor unions, it is
an increasingly prevalent method of transit service
delivery. In a recent nationwide survey conducted by
one of the authors, it was found that 25 percent of
all individuaL transit services, which rePresents 8

percent of all revenue vehicle niles, is provided
through private-sector contracting.

The prirnary motivation for private-sector con-
tracting is economic in nature. Public agencies that
contract for transit service almost invariably do so
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because they believe that it saves rnoney. The evi-
dence on cost savings is lirnited in scope, however,
because of difficulties in finding conparable public
and private services and the problen of accurately
estimating pubtic agency service costs hthen only a

portion of the service delivery systen is being con-
tracted. These problems have motivated attempts to
construct irnproved cost moclel-s to estinate the dif-
ferences in costs between public and private service.

Most research efforts to date have focused on

devetoping cost ¡nodels for public agency service and

have directed their attention to peak-perioil services
in particuLar (¿-3). with a singLe exception (31,
analysts who havè used cost ¡nodels to conpare public
and private service costs have given only cursory
treatnent to the latter. and have typically relied
on price quotations fron private operators as the
basis for their private-sector cost estimates (5) '
This approach is understandable in view of the dif-
fícu1ty of obtaining detailed data fro¡n private
operatorsr vrho are reluctant to ¡nake such informa-
tion available because they are concerned about com-
petition. Hor,reverr the lack of a structural basisCalifornía, Irvine, Calif. 927L7.


