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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.
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for cost estination can easily lead to nisleading
and nontransferable results. The use of bid quota-
tions for a specific service with particular operat-
ing paraneters is no substitute for a structural
cost model if the objective is to estimate private-
sector costs in a variety of service settings under
different operating scenarios.

In order to better understand private operator
costs, an approach is presented to ¡node1 the costs of
privately contracted con¡nuter express bus service.
OnIy peak-period express bus services were chosen as
the subject of the model, for several reasons. Such
services have been identified as being unusually
expensive to provide by public transit agencies be-
cause they utilize labor poorlyi consequently, they
are often cited as prime candidates for private-
sector contracting. In addition, peak-period services
cannot be adequately costed in either the private or
public sector by using average cost nethods. An all-
day service with Iittle or no peak períod is perhaps
appropriately costed with an average cost approach.
Hovrever, for an operation that consists of only
peak-period service, labor conventions, duration of
the peak, and amount of service provided can all
affect cost in a nonlinear fashion. Furthermore,
even among peak-period services, differences in route
length, deadhead miles, and type of equipnent re-
quired can all affect costs in ways not adequatety
described through a si¡nple cost-per-mile or cost-
per-hour approach. Final-Iy, because peak-period ser-
vices are the most difficult services for which to
develop cost models, there is virtually no inforna-
tion available on what reasonabLe unit costs are for
contract services.

WHY DEVEIOP PRIVATE-SECTOR SERVICE COST MODELS?

There are three irnportant reasons why private-sector
service cost models are needed, particularly for
peak-period-only services. First, an agency that is
able to use nodels to estimate the cost of private-
service provision before putting a service out to
bid can establish where contracting has the greatest
potential for saving money before the fact. Most
public agencies prefer not to solicit private-sector
bids unless they are reasonably confident that sig-
nificant cost savings will accrue. It is potitically
embarrassing to discover after the bids are received
that no savings wiII accompany a shift to private-
sector service. Moreover, the very specter of service
contracting is alrnost certain to create labor corn-
plications, and an agency should be reasonably con-
fident that contracting vrill yield significant fi-
nancial benefits before it creates labor problems
for itself.

Second, cost moilels enable an agency to verify,
in a rough fashion, the plausibility of private
operator bids. Private operators have been known to
bid below cost in an effort to secure a cont.ract
that they believe will be Ín their long-term in-
terest. In the short tern, however, the contract nay
beco¡ne so financially onerous that the operator $rill
seek a rate adjustment or be forced to terninate its
involvement, ¡+hich would result in service disrup-
tions and political embarrass¡nent for the agency. In
addition, a financially strapped operator is like1y
to cut corners, to the probable detri¡nent of service
quality. Public agencies can avoid these problems in
advance if they can deter¡nine whether bid quotations
are suspiciously low, and if they require detailed
cost estimates fro¡n bidders to justify their proposed
rates.

Third, private operator cost nodeLs can identify
which factors most significantly influence service
costs. With this knowledge, the public agency rnay be
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able to modify certain service parameters, or the
bid requirements, to reduce costs. For exa¡nple, if
capital costs are a major portion of total service
costs, then all-owing a private operator to use less
expensive (i.e., older) buses may reduce the costs
to the public agency.

CURRENT USES OF PRIVATE OPERATORS FOR COMiTIUTER BUS
CONTRÀCT SERVICES

Several public agencies in the United States are
currently contracÈing with private bus companies for
commuter express service. The largest such use of
the private sector is in Houston, Texas, where the
Metropolitan Transit Authority contracts for service
fox 75 buses on 6 routes. The regional transit agency
of Dal-las has recently begun contracting with a con-
sortiun of private companies (including Continental
Trailways) for a 6O-bus peak-period express service,
and plans to expand service in the near future. Other
notable examples of peak-period service contracting
include the services sponsored by Golden Gate Transit
(a subscription bus operation) and the counties of
Los Angeles and San Diego. In addition, the city of
Los Angeles will shortly begin contracting for ex-
press bus services that vrere previously provided by
the regional t.ransit agency. In addition to these
competitively contracted services, franchised private
operators in Boston, northern New ilersey, and San
Mateo County, California, are subsidized by public
agencies to continue operating conmuter services
that might otherwise be absorbed by regional transit
operators.

Contract con¡nuter bus operations tend to have a
number of sirnilar, distinctive features. The service
is usually a park-and-ride type of operation, in
which the bus picks up riders at one or two locations
and then travels nonstop to its destination, which
is generally a centraf business district (CBD). Ser-
vice is typically provided only during peak periods,
$rith a li¡nited number of runs on each route (some-
times as few as two per peak period). Contractors
are predominantly charter bus operators, vrho are al-
rnost always required to furnish the vehicLes used
for the service.

As a means of illustraËÍng the characteristics of
these privately contracted services in order Èo
understand the operating environment that affects
their economics, more detailed information on the
Houston and Golden Gate operations is presented in
the follo¡¡ing sections of this paper. Another reason
for describing these òperations is that the partici-
pating private operaËors provided data that were
used to estirnate the parameters of the cost rnodel,
and the cost model itself was applied to routes in
the two systens.

Houston Metro Contract Bus ram

The !4etropolitan Transit Authority of Harris counÈy'
otherwise known as Housbon Metro, has contracted
with private bus cornpanies in the Houston region
since l98l to provide a substantial portion of its
express bus service into dovJntown Houston. The ser-
vice is of a park-and-ride nature fro¡n suburban
regions, rnostly in northern Houston, that are ac-
cessibl-e to the I-45 high-occupancy-vehicle (HoV)
lane.

Houston Metro turned to the private sector because
of its ínability to expand its own operation rapidly
enough to neet de¡nand in its fast-growing and in-
creasÍng1y congesteal service region. The services
were implemented in a short ti¡ne with the ain of
meeting the political demands for more commuter
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buses. The contract operat.ion initiatly involved 120
buses on L2 routes with 430 bus runs daily. Five
privaÈe operators were involved in providing service.
The transit agency has recently absorbed some of the
contracted services, and now only 75 buses operated
by two service providers are involved. Routes vary
in length from 15 to 25 mi, and essentially all ser-
vice is provided during the two peak periods. Oper-
ating statistics for the contract operation âs of
1982, when it was at its height, are summarized in
Tab1e I.

At its height, the corufluter bus program included
¡nost of the charter bus cornpanies in the Houston
region. The transit agency had a policy of arvarding
routes to all of the bidders because none !.ras large
enough to provide all of the service on its own;
consequently, competitive pressures were minimized.

Three aspects of the Houston contract operation
directly affect its costs, which, as can be seen in
Table I, are relatively high on a per-hour basis.
the fírst aspect is the require¡nent that contractors
supply their own vehicles. This rneans that Metro

TABLE 1 Total Daily Operating Statistics for Houston Metro
Park-and-Ride Contract Services

Route Operator

Cost/Revenue
No. of Revenue Deadhead Vehicle
Buses Miies Miles Hou¡ ($)
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equivalent of two driver dispatches. (Drivers receive
a ¡nininurn of 4 hr of pay per dispatch.) Therefore, as
is the case in public agency operations, driver labor
is used inefficiently, although drivers often per-
forn other tasks when they are not dríving.

Go1den Gate Transit Subscription Bu,s Service

The colden cate Transit District has been subsidiz-
ing privately contracted subscription bus service
since L971. GoLden Gate Transit serves Marin and
Sonona counties to the north of San Francisco, and
operates what is probably the most heavily peaked
large transit operation in the United states. A 5-
to-1 peak-to-base ratio reflects both the virtual
absence of transit use by the arears affluent resi-
dents during off-peak periods and the heavy patronage
of the transit system as a neans of conmuting to
downtov¡n san Francisco during peak periocls. The
severely limiteil highway capacity of San Francisco
has made transit a strong commuting mode for the
past 20 years.

A subscription bus service, organized by residents
working in San Francisco, has been in place for many
years. These com¡nuter clubs have contracted with
private bus operators to provide service since they
were formed. The transit agency began subsidizing
subscription services in 1971; in recent years, pri-
vate operations have been absorbed into the agencyrs
fanily of services, although the connuter clubs re-
tain a role in service organization and financing. At
its peak¡ the subscríption bus progran consisted of
27 daíIy round-trip bus runs that served 15 routes.
Because of prograrn cutbacks and the dissolution of
some clubs as a result of work-site relocationsr the
progran now consists of 18 daily subscription buses
provided by two bus conpanies.

Subscription service is currently provided fron
L2 separate suburban locationsr v¡ith fro¡n one to
five bus runs per location; service is park-and-ride
in nature. Routes vary in length from 20 to 60 ni,
and most of the destinations are e¡nploynent sites
outside downtown San Francisco that are served poorly
or not at all by the regular Golden cate Transit
connuter services. service statistics for 1984 are
summarized in Tab1e 2.

Golden Gate TransÍt has devised rather elaborate
bidding procedures for private service in an atternpt
to rninimize costs and maxirnize the number of poten-
tial bidders. Companies bid on a rninimun number of
routes from a set of zones that are based on a series
of l0-mi radii from downtown San Francisco. Adjust-
nents to bid prices are based on actual route mileage
and the size of the vehicle specified in the bid. In
the past, the transit agency discouraged the use of
vehicles more than 10 years old, but now older vehi-
cles are allos¡ed. although they are subject to a
preservice inspection and periodic ínspections once
they are in service. The average fleet age is now
nore than 12 yearsi one contractor uses vehicles
that are all at least 14 years old. Consequently,
the average bus used in the service has a value of
only about $50,000.

As is the case in Houston, the two contractors
pay their drivers a rnininum of 4 hr for any piece of
v¡ork. One contractor in San Francisco found an op-
portunity to use excess driver hours in midday
charter vrork, but this is an unco¡unon occurrence.
Both contractors have attempted to locate drivers
near the beginning of a subscription routei nany of
the drivers on these routes were hired because they
live in Marin or sonona county. This practice mini-
¡nizes deadhead tirne and distance, because the drivers
park the vehicles near their residences overnight.
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Note: KV=KeryilleBus,TEI=TransportEnterprises,Inc.,NL=Northline,TK=7-K
Bus Company.
Sou¡cei Houston Metro Cont¡act Service Reports, May-Dec, 1982.

must pay the capital costsr erhich can amount to as
much as 30 percent of total contract costs. Few of
the buses acquired for contract services can be put
to alternative uses during the day. Consequently,
operators charge most or all of the capital costs of
most of the vehicles to the contract operation.
Moreover, the contracts are only for 2 yearsr so the
capital costs must be written off quickly' which in
turn adds to the contract cost.

The second aspect is that l,letro requires the use
of over-the-road coaches or vehicles with a si¡nilar
ride quality, and has a strong preference for rela-
tivety new vehicles. The result is that the vehicles
are retatively expensive ($75'000 to $150,000 if
they are neer cornpared with at least $401000 if they
are used). The average vehícle age is about 7 years
and the average vehicle value is in excess of
$75 , ooo .

The third aspect of the Houston contract opera-
tion is that the cost per hour is high because' al-
though the contractors operate only duríng the peak
period, they charge rates approaching those for all-
day charter service. Metro saves little more than
mileage charges over daily charter rates. Even though
there are only about 4 hr of revenue service per bus
per day, this tí¡ne is spread over tvro peak periodst
and there is not enough midday charter r,rork for the
drivers to schedule the¡n for ¡nore than one piece of
work per dispatch. The contractors therefore pay I
hr of driver labor per bus per day, v¡hich is the
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JAB_LE 
2 Operating Statistics for Golden Gate Transit Contract Subscription

Bus Service

Route Operator O¡igin

Note: Transcal = Transcaì Toursr K-G = K-G Bus Company.
Source: Golden Gate Bridge Highway ând Transportation District.

Cost/Revenue
Vehicle Mile (g)

190
262
t5l
1'10
180
266
168
167
218
1'7 7
225
246

3.52
2.29
3.77
4.04
4.26
2.60
4.17
2.98
2. l8
3.59
3.59
2.28

Dr ivers

There is a perception that private bus operators
have substantially ¡nore flexibility than their coun-
berparts in public transit. agencies in scheduling
and cornpensating their bus drivers. This is only
partly correct. Àlthough drivers for private opera-
tors do not enjoy the same generous work rules and
benefits as do public transit drivers, there are
definite restrictions on how flexibly they can be
used, and particularly on the mini¡nu¡n amount of pay
they are guaranteed. V{ork rules are more flexible in
prívate companies and drivers routinely perfor¡n
minor work tasks other than driving. In most charter
bus companies, however, drivers are not cornpensated
solely for actual hours v¡orked in driving, but, as
in pubi-ic transit agencies, are usually guaranteed a
mininun level of compensation that often exceeds
actuaÌ rdorking tine.

Eight private conpanies in San Francisco and
Houston that provided contract service were surveyed
for their l-abor practices. All had a guaranteed
rnininun pay of 4 hr of work per dispatch, which ap-
plied to the transit agency routes as hrell as to
other types of operations. (private charteÉ bus
operators generally price their services to the
public on a ¡ninimun rate per dispatch.) The wage
rates vary, but in all_ cases a minimum cornpensation
applies. Peak-hour express service alnost always
requires tr+o dispatches; therefore, in rnost cases a
ful1 dayrs driverrs wage must be paid (although tvro
different persons rnay drive the route).

Hour1y wages for bus drivers of conCract carriers
in Houston and San Francisco are as follows:

Operator
Kerville Bus
Transport Enterprises
7K
Northline Bus
Transcal Tours
Western
Petersen
Average

Àvq Wage ($,/hr )

I.s0
8.00
7.00
7.00
7 .00
6.75
6.00
7.I8

Wages vary from 96.00 to 98.50,/hr, with nost oper-
ators paying 67,/hx or more. Driver cost for the
typical 8 hr pay, including benefits, averages about
675/day.

It is possible, but difficult, to bring driver
costs belovr these levels. Sone conpanies engage in
buspool--type operations, in which the driver has ajob at the trip destination and is therefore only
paid for actual driving time. Because time conl
straints prevent nany conmuter express buses from
making thro round trips per peak period, this is often

Round-Trip
Miles

Round-Trip
Cost/Day (g)

A-l
A-2.
A-3
A-4
A-5
A-6

^-7B-l
c-l4
D-l
F-l-5
H-t,2

TransCal
K-G
TransCal
TransCal
TransCal
K-G
TmnsCal
TransCal
TransCal
TransCal
K-G
K-G

Ignacio
Santa Rosa
Greenb¡ae
Fairfax
Tiburon
Petaluma
San Rafael
Tena Linda
Sonoma
Peacock
Glenwood
Rohnert Park

54
It9
40
42
42
87
40
56

100
49
49
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CO¡,îP']I,íENÍS OF PRIVATELY oPERATED CoMMUTER BUS cosT

The cost of privately operated cornrnuter bus services
is a funct.ion of seven major component costs: (a)
vehicle capital, (b) drivers, (c) maintenance, (d)
direct operation (fuel and oil), (e) insurance, (f)
ad¡ninistration and overhead, and (g) rniscellaneous.
The factors that affect these costs, and the range
over which they vary, are discussed in the following
paragraphs.

Vehicle Capital
Four types of equipnent are used to describe the
range of vehicle capital costs: the MC7 through MC9
over-the-road coaches built by Motor Coach Indus-
tries, Inc., (MCI) fro¡n 1968 through 1985; the Gen-
eraL Motors Corporation (cMC) Suburban, built from
1963 through 1977¡ new transit-type coaches (Blue
Bird City Bird) t and new school-bus-type vehicles
with air ride suspension (BIue Bird AIl Nnerican).
y¡CI coaches represent the rnore recent over-the-road
coaches, e¡hich are designed with charter operations
in nind. The GMC Suburban is an exarnple of an older,
less expensive bus that is nonetheless suitable for
contract operations. The Blue Bird buses represent
two less expensive new vehicle options.

fn general, the cost of a used bus varies with

. The condition of the bus;. The availability of new busesi

. The general economic outlook, specifically
the interest rãte and the overall dernand for buses;
and

. The type of bus.

The cost range of the different types of vehicles
is as follows:

Bus Type
GMC Suburban
vtcT 68-72
MCg 73-79
Ivrc9 79-83
Blue Bird All American 80-83
Bl-ue Bird City Bird 80-83

Cost ($000s)
r0-4 0

3 5-60
55-9 0

95-160 (new)
48-85 (new)
78-I30 (ner¿)

It should be noted that these are values for buses
that are purchased new from dealers. Vehicles that
have been ovrned and maintained by the operator since
they were new will have greater value. GMC Suburbans
are likely to have been rebuilt or refurbished, or
both. ff so, their value wiil be cl_oser to the upper
rather than the lower end of the indicateil price
range. Costs for BIue Bird coaches include the cost
of charter-type reclining seats.
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a practical option from a driver-scheduling view-
point. However, service sponsors ¡nay be reluctant to
approve such labor arrangements. Companies rnay also
atte¡npt to pay their drivers only for actual working
time, but if they cannot find v¡ork outside the tran-
sit contract, this practice sharply reduces the pool
of qualified drivers. Many potential drivers are un-
willing to receive only 2 to 3 hr of pay Per day, or
to work an extrene split shift to obtain 5 to 6 hr
of pay. other types of part-tine work are often nore
attractive. Most established cornpanies have found
that the rninirnun-pay guarantees attract better-qual-
ity drivers.

Another possibility for reducing driver costs is
for the conpany to use the drivers on other rvork
between the peak periods. In practice, however, it
is difficult to generate charter business that re-
quíres the buses only during the time bet$¡een con-
tract runs. l"loreoverr even if such work can be gen-
erated, the driver will have to be paid for three
dispatchesr or 12 hr, because the a.m. and p.n. peaks
and an intervening dispatch would encornpass an II-
to 12-hr working day. Consequently' the contract
services will stitl be allocated ¡nost (if not all)
of two alispatchesr worth of driver cost.

Maintenance

Maintenance costs shor,, a definite relationship to
the age of the vehíc1e fleet. Recent data for both
Iarge intercity carriers and srna11, predoninantly
charter bus operators indicate an average maintenance
cost of Ð0.2!/ní, but this wiJ.1 vary depending on
fleet age. An instructive conparison is between two
operators with large differences in fleet age. con-
nuter Bus Lines is a buspool oPerator based in los
Angeles r./hose fleet consists primarily of older GMCS

wíth an average age of approxirnately 25 years. ¡4ain-
tenance expense is relatively high at $0.32,/rni. This
is probably an upper bound on maintenance costs for
express service using intercity-type buses' because
this company was going through najor fleet reha-
bilitation cluring the period for which the data v¡ere
collected. In conparison, Kerville Bus is a Houston
charter operator with an average ffeet age of ap-
proxinately I years. Their maintenance exPense is
listed at $0.213lmi. This figure is comparable with
the average for large private carriers.

Maintenance costs for three oPerators who were
surveyed by the authors in the course of an UMTA-

sponsored study regarding contract transit operations
and the results of a United Bus Owners of America
(UBOA) survey of 40 of its ¡nembers are as follows
(I'BOA members ov¡n an average of 30 vehicles, with an

average fleet age of I Years):

Operator
Kerville Bus
Northline Bus
Transcâl Tours
UBOÀ

cost per l4iLe ($)
0.213
0.20
0.2r
0.21

Insurance

In recent yearsr insurance costs for bus operators
have fluctuated substantialLy. Insurance costs depend
on the value of the vehicle, the condition of the
bus, the size and age of the bus cornpanyr and the
loss experience of the operator. In additionr in-
surance costs are sensitive to the amount of excess
coverage' self-insurance Iimits, and deductibles.
cúrrently, liability costs are approximately $2'000
to $3r000 per year Per bus, assuming a relatively
high leve1 of self-insurance. Coverage for vehicle
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damage is $3'000 to S4,000 Per year per bus for a

medium-value bus. Premiurns for small oPerators are
on the high end of the scale, and all costs depend
on the ability of the insurance broker to obtain the
best possible deal fron underwriters.

on the basis of survey data and infor¡nation from
Southern California bus fleet insurance brokersr the
following costs v¡ere used for insurance: high vehicle
cost, $41000 per bus per yeari rnedium vehicle costt
$3'OO0 per bus per yeari low vehicle cost' $2'000
per bus per year. The differences represent the
variance in collision insurance rates for vehicles
vrith different nonetary values. These insurance costs
represent 1983-1984 conditions' because the other
cost conponents vrere estimated from data for this
period of tine. current insurance rates are typically
at least 50 percent greater.

Direct Operation

Direct operating costs consist of fuel and oil. These
costs depend on the fuel efficiency of the bus, but
rnost buses have relatively sínÍlar fuel consunption
rates. On the basis of data fro¡n several sourcesr
direct operating cost is estimated at S0.20,/mi.

Administration and Overhead

Facilities rental, clerical assistance, Project
manage¡nent, supplies, contract services (e.9. t
custodial), and general overhead combine to form
adninistrative and overhead costs. Data fro¡n san
Francisco and Houston operators and from the survey
of UBOA me¡nbers were used to esti¡nate this cost com-
ponent at $9'800 per year Per bus; these costs do
not vary with the anount of service produced. A sum-
mary of these costs for two Houston contract oper-
ators and the UBOA survey resPondents is as follows:

Cost per Bus
per Year ($)

9 ,700
10 ,30 0

9 ,800

Certain adninistrative and overhead expenses depend
on amount of service (e.g.r supervision expense,
taxes, and licenses) and these are included with the
¡niscellaneous costs.

Miscellaneous

Miscellaneous expenses are composed of three major
cost itens: supervision, operating taxes and li-
censes, and other miscellaneous costs.

Supervision costs are assu¡ned to be ¡nileage-re-
lated because the nunber and the length of the trips
required are directly related to the need for super-
vision. The costs for supervision are based on data
procured fro¡n three operators (Transcal Tours,
Northline Bus, and Kervil-le Bus). Their estimates of
this cost item ranged from $0.043l¡ni to $0.051,/mi.
The âverage was $0.047,/mi.

Operating taxes and licenses are assumed to vary
with nileage, because in many states annuaL license
fees vary with bus nileage, and fuel taxes depend
on miles driven. Based on the UBOA nenbership survey
and figures provided Kerville Bus and Northline Bus,
these costs are estimated at $0.085,/Íli.

The category of other-¡¡iscellaneous costs consists
principally of contract maintenance labor and is
based on data from the same sources as the foregoing
data. These costs vary frorn approxinately l$0.05 to
$0.03,/mi with an average of $0"Ol3,/tni.

operator
Kerville Bus
Northline Bus
UBOA menbers
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BUS OPERATIONS MODELING CONVENTIONS

Private- and public-sector bus companies employ
reJ-atively si¡nilar modeling conventions to estimate
operating costs. In general the models use the foi.-
Iowing conponents, either alone or in combination:

Public Sector Private sector
wheel costs
Hourly costs
Dispatch costs

Mileage costs
Hour1y costs
Pullouts
Peak vehicles

In both the public and private sectors, mileage-
related nethoclologies are generally used to estinate
costs that vary with the distance the vehicle
travels, notably maintenance, fuel, oil, tires, and
certain miscellaneous costs. In the private sector,
mileage costs are referred to as wheel costs. In the
public sector, hourly cost factors typically rnodel
Iabor costs, especiall-y driver labor, and pullouts
and peak vehicles reflect the costs related to oper-
ating a highly peaked service. This aspect. of a modeL
is used to load costs associated with the admini-
strative and labor burden of peak-onty services. In
general, in public-sector cost models, hourly, nile-
age, pullout, and peak-vehicle conponents are com-
b ined.

Private bus operators use the dispatch cost con-
vention to quote prices in blocks of tine. Dispatch
costs are usuaLly for a ¡nininun of 4 to 5 hr of ser-
vice, even if the actual reguired work ti¡ne is less.
In addition, a custoner may have to pay mileage
charges, at least for any miles beyond a predeter-
mined limít (typically 100). Thus private opera-
tors also often co¡nbine cornponents to cost out ser-
v íces.

PREVIOUS PRIVATE COMMUTER BUS COST MODELING EXERCISES

Two earlier efforts to explicitly ¡nodel private
operator costs for peak-period coÍì¡nuter services
have been published. The first model is a one-vari-
able mileage cost ¡nodel developed by the Southern
California Association of covernments (SCAG) in a
study of potential cost savings of peak-period ser-
vice contracting (2'). SCAG requested private oper-
ators in the Los Angeles region to provide cost
quotations for a nu¡nber of routes in tos Angeles and
Orange counties that could be contracted out to the
private sector. The survey requested operators to
supply only a total cost for each route, not a
breakdov¡n of costs. On the basis of operator re-
sponses, it was determined that it $rould cost an
average of. 52.79 per revenue vehicle nile to provide
the peak-period service in question. This nodel is
obviously not sensitive to the fixed-variable nature
of private operator service costs or to the influence
of type of bus on cost. nor does it explicitly in-
clude deadheading considerations.

The second private-operator model is a narginal
cost ¡nodel developed by llerzenberg in a masterrs
thesis at Massachusetts Institute of Technolosy (3).
Herzenberg compared the costs of 12 bus routes oper-
ated by the regional transit agency in Boston with
the costs of operating the sane routes in the private
sector. lwo Boston-area private bus companies, Hub
Bus Conpany and cray Line of Boston, were used to
model private-sectot costs.

Herzenberg developed private-operator cost nodels
from data she obtained fro¡n the two conpanies. She
assumed that only the narginal or incremental cost
of operating the routes was relevant. Às a result,
the routes rrrere assigneil no ad¡ninistrative costs.
The nodels developed are as follows:

oCGR = 10.96 PHR + .321 Vl4R + 2vR

OCHR = 5.20 PHR + .506 VM¡

where

OCGR = operating cost for Gray Line to operate
route R (6/dayl,

OCHR = operating cost for Hub Bus Company to
operate route R ($,/day),

PHR = platform hours associated with route R
(hr/day) ,

VM¡ = vs¡i.1e ¡niles associated with route R
(ni'/daY) ' and

VR = total number of vehicles needed to
operate route R.

These costs do not include vehicle capital costs
or insurance¡ Herzenberg used lease costs for buses
t,o estinate capital costs. when the results of this
¡node1 ¡¡ere compared with those of others, Herzen-
bergrs maximum cost for vehicles ($97.50,/day) for
capital and insurance was assumed. This was the fig-
ure cited for new buses that can be leased. However,
the term of such leases is usualJ-y 7 years, and this
figure is therefore guestionable for a contract with
a 2- or 3-year tern.

DEVELOPING AN ORIGINÀL COST MODEL

In the deveJ-opnent of a private-sector cost rnodel,
care should be taken to explicitly include alL major
sources of cost difference inherent in the operating
Parameters of cont,ract commuter bus operations. In
particular, capital cost differences based on equip-
nent specifications, the length of the contract, and
the use of the vehicle outside the contract should
be included. The nodel should also Ëreat cost con-
ponents as variable with hours or miles or both only
if they are truly variabÌe and not relatively fixed
for an operating day.

These considerations are best incorporated within
the framework of a utilization-adjusted fixed-vari-
able cost nodel. This model is similar to conven-
t.ional transit agency còst-allocation nodeLs in that
a rnileage category--wheel cost--as well as a dis-
patch-cost category, s¡hich is si¡nilar to the public-
sector pullout or peak-vehicle category, are used.
In this nodel the follov¡ing assignnents of cost con-
ponents will be made to the dispatch-cost or the
nileage category:

Díspatch Cost
Equipnent
Administrative
Driver labor
Insurance

Ivlileage Cost
Maintenance
Fuel ancl oil
Miscellaneous
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The dispatch component of this private-sector
cost ¡nodel is attractive also because it provides
for the aLlocation of fixed costs on the basis of
vehicle use. The level of charter demand reLative to
conÈract de¡nand is the basis for naking estirnates of
vehicle use. As the level of charter de¡nand in-
creases, the proportion of the daily fixed costs
that nust be allocated to the contract is reduced.
In allocating such costs, a sinple assumption is
made: If the proportion of contract revênues to totaÌ
revenues is less than 50 percent, then a high-use
situation is in effect and fixed costs v¡ill be aI-
located 50 percent to the transit. contract and 50
percent to other dispatches. That is, as the per-
centage of contract revenues relative to total
revenues increases¡ there is a decreased likelihood
of other uses for vehicles for contract service, and
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vice versa. Therefore, a distinction between high
and 1ow use will be ¡nade within the dispatch-cost
category. This will apply to ali. fixed costs except
driver labor, which does not vary on this basis be-
cause ilrivers v¡il1 generally be paid a full day's (8
hr) rate for working conunuter services.

In the model, vehicle capital costs depend on the
age of the equipment, v¡hich is represented by three
different cost leveIs derived fron the infornation
presented previously on the price of buses from
dealers:
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The dispatch-cost portion of the model uses a

cost per bus per day to reflect the fixed charges of
supplying commuter bus service. Thus insurance and
adninistrative and overhead costs are converte¿l from
an annual cost per bus to a daily bus cost. The in-
surance costs range fron $8 to $l-6 per bus per dayt
depending on the value of the bus, and the ad¡ninis-
trative and overhead charge is $38 per day per bus.
only 50 percent of these costs is charged to the
contract service in high-use Situations. In Table 4

the dispatch-cost (fixed-cost) conponent of the cost
noclel is su¡n¡narized for different capital costt
utilization, and contract-length assumptions. ob-
viously the fixed daily cost values in Table 4 can
be recalculated to reflect different ones for vehicle
capital, contract length, insurance, driver wages,
and interest rate.

Fina11y, the wheeL-cost conponent of the noalel
must be estimated. To represent the total nileage
involved in providing service to a route, revenue
miles will be combined with deadhead miles to reflect
the miteage-related cost nore accurately. The nile-
age-related costs (wheel costs) are summarized as
follows:

Expense lten
l,l,aintenance
FueL and oil
Supervision
operat,ing taxes and license
other ¡niscellaneous
Subtotal
Plus profit of I0 percent
TotaI

The finat forrn of the nodel is thus

Cost ($,/mi)
0.2r
0.20
0.o47
0.085
0.013
0.5s5
0.0s5
0.6t0

LeveI
High
Medium
Low

Vehicle Cost ($000s)
95-16 0

55-90
10-60

The nodel differentiates a¡nong capital costs for
2-, 3-, and S-year contractsi the S-year contract is
assumed to apply only in situationç where the con-
tractor supplies high-cost vehicles.

The following nethod was used to determine daily
vehicle capital costs:

I. on the basis of cliscussions with Borg lfarner
Acceptance--a company that has leased vehicles to
co¡Nnuter bus transit operators--a residual vafue of
67 percent of the original cost was used for a lease
period of 2 years,60 percent for a 3-year leasè
period, and 50 percent for a s-year lease period.

2. An interest rate of 15 percent was used be-
cause the Houston and San Francisco contracts had
been awarded during the period when interest was at
this leve1 or higher.

3. The cost of vehicles used is the ¡nid-range of
the foregoing cost levels, nanelyr high cost,
$127r500; ¡nediu¡n costr $72r500; low cost, $35'000.

4. The capital- recovery method is used and the
duration of the cont.ract deternines how much of the
cost vrill be allocated to each year.

The results are summarized in Table 3¡ 255 operating
days per year are used.

TABLE 3 Daily Capital Costs for Different
Vehicle Costs and Contract Lengths

Initial Contract Salvage
Vehicle Length Value Cost/Day
Cost ($) (y¡) ($) ($)

TDBCR = DFC (k' u' l-) + .51 TV!4R

where

TDBCR = total daily cost per bus for route Ri
DFC = value fro¡n Table 4 for an operatorrs

particular coÍìbination of vehicle capital
cost, utilizâtion, and contract Lengtht
and

TVMR = total vehicle ¡niles per'day to provide
service for route R.

RESULTS OF APPLYING THE COSÎ MODEL

The private-operator cost ¡nodel v¡as apPlied to three
situatÍons: to estimate the cost of the contract
subscription bus service provided to Golden Gate
Transit and the Houston Metro corunuter bus program
and to estinate the cost of providing peak-hour ser-
vice on several park-and-ride bus routes in Los

t27,500
127,500
127,500
72,500
72,500
3 5,000
3 5,000

85,1?0 152
76,500 132
63,7 50 tzt
48,430 86
43,500 7 5

23,380 4t
21,000 37

2
3
5

2
3
2
3

TABLE 4 Daily Fixed Costs for Different Assumptions of fümmuter Transit Capital Cost, Vehicle Utilization, and

füntract Length

Capital-Cost and Use Combination and Contract Length (yr)

LHLLMHMLHH

Cost

Capital
Administration
D¡iver
Insurance
hofita

Total

19
19
75

4
12

129

41
38
75

8
16

178

43
t9
75

6
14

157

86
38
75
t2
21

232

66 60
19 19
75 ',75

88
17 17

185 179

152 132 121
38 38 38
75 75 75
t6 t6 16
28 26 25

309 281 275

76
l9
75
I

l8

196

75
38
75
l2
20

220

38
19
75

6
14

152

37 2l
38 19
75 75
84

16 12

174 131

Note: HL=highcapitalcost,lowutilization;HH=highcapitalcost,highùtilization;ML=mediumcapitalcost,lowutilization;MH=mediumcapitalcost,high
utilization; LL = low capital cost, low utilization; LH = low capitâl cost, high ütilizâlion, AII costs a¡e in dollars per bus pe¡ day.
aAt 

I o pe¡cent.
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Angeles that are now being bid on by private oper-
ators. The contracts will be for 5 years.

In a1l three cases, the estinates generated by
the rnodel were conpared ¡+ith the actual price being
charged the public agency by the contractor or, in
the case of Los Angeles¡ the bid price of a major
private operator. In addition, the estimates of this
model were cornpared with the cost estinates derived
fro¡n Herzenbergts ¡node1 and the SCAG vehicte-¡nile
model.

The results of these conparisons are shown ín
Tables 51 6, and 7. For Tab]es 5 and 6 the capitaJ.
cost and vehicle utilization are noted by route,
because different contractors use different vehicles
and there are different bid prices by the najor
operator. In a1l three applications, the predictions
of the model were always within 27 percent of actual
costs and in over 80 percent of alI routes within 10
percent of actual route costs. In Los Angeles, the
fit was anazingly close, and Los Angeles data were
not used to develop the model. The nodel appears to
provide an acceptable level of accuracy for the pur-
poses for which it would be used.

In contrâst, the Herzenberg narginal cost nodel
and the SCAG mileage cost model produced rnuch 1ess
acceptable estimates. The Herzenberg rnoilel suffers
fro¡n its marginal-cost approach--it is apparent that
in the prograns evaluated, the contract bus operators
charge public agencies costs that are closer to fu1ly

TABLE 5 Houston Cost Comparison
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allocated ones than narglnal ones. As a result, the
Herzenberg nodel produces cost estinates that are
consistently 30 to 50 percent below actual contract
prices. The probJ-em appears to be severe underesti-
nates of driver costs and administrative costs, as
well as some dubious assunptions about capital_ costs.
The SCAG nodel performs reasonabl_y well in llouston
but poorly elsewhere. This reflects the absence of a
fixed-cost cornponent in the model, which ¡nakes it
underpredict for shorter routes. That is, for short
routes, the acËual cost is rnuch greater than $2.79,/¡ni
because the fixed charges (for drivers and equipment)
are spread over relat,ively few mi1es. The nileage
cost approach to cost nodeling appears to be partic-
ularly inappropriate for these types of contract
operations.

CONCLUSIONS AND POLICY IMPLICATIONS

The results of applying the private-sector bus cost
model developed here indicate that it is relatively
accurate and that the cost considerations that the
modeL includes are valid. These considerations are
(a) that fixed costs, especially capital costs, are
the largest cost component ancl therefore the prirnary
factor in the expense of contract commuter bus oper-
ationsi (b) that the level of utilization outside
the contract is relevanti and (c) that the tength of

Comparison with Actual Cost

. Capital-Cost
Route and Use
No. Combination Actual Cost

hivate-Sector
Bus Cost
Model

Percent Herzenberg Percent SCAG Percent
Difference Model Difference Model Difference

282
278
301
232
307
354
2'19
296
271
179

107
t12
142
20t
202
204
205
221
224
270

HHIHLa
ML
HH/HLa
ML
ML
HH/HLA
ML
ML
ML
ML

33 r 27013æb
305 3 l0
346 2741387b
309 299
295 310
348 287l4OOb
332 31 I
372 276
302 304
220 (262\c 280

-18/+l6b 155
+l .6 161
-Ttl+nb 161
-3.2 ls 1

+5.1 I 58
- t 8/+l5b ß6
-6.3 150
-26 157
+0.7 t6l
+27 (6.4)d tt4
11.3-12.7
(9.2-10.6)

-53
-47
-53
-52
-46
-52
-55
-58
-40
-36 (-s6)d
49.0 (51.0)

-14
-8.8
-13
-25
+4. I
+1.7
-16
-21
-10
-ts (4Ðd
13.3 (14.6)

Note: HL = hiSh c¿pital cost, low utilization; HH = high capital cost, high util¡zation; ML = medium capital cost, low utilization. All costs are in
dollds per bus per day.

lBoth use assumptions employed becâuse operato¡'s contract accounts for âbout 5O pe¡cent of revenues.
-Cost and pe¡cent diffe¡ences for both use assumptions.
lCurent contract rate; oll other current route cont¡act rates are similar to va¡ues shoM.uPercent difference using cur¡ent cont¡act fo¡ Route 2?O.

TABLE 6 Golden Gate Cost Comparisons

Compæison with Actual Cost

Capital-Cost
Route and Use
No. Combination

Private-Secto¡
Bus Cost Percent

Actual Cost Model Difference
Herzenberg Petcent SCAG Percent
Model Diffe¡ence Model Difference

A-l
A-2
A-3
A-4
A-5
A-6

^-'7B-1
cl4
D-l
Fl-5
Hl:2
Mean

190
262
151
170
180
226
168
t67
zl8
t77
225
246

-0.5
-0.7
+t8
+6
+0.5
+4
+7
+13
+3
+5

+0.8
5.4

122
155
l14
lt5
ll5
138
ll0
t28
143
117
113
139

151
332
tt2
117
t17
243
tt2
156
279
137

310

2l
2'l
26
3l
35
08
33

7
28
23

7
26
24.8

-35
-41
-25
-32
-36
40
-35
-23
-34
-34
-50
45
42

189
260
178
181
181
236
180
191
225
185
2t2
248

MH
LL
MH
MH
MH
LL
ML
MH
MH
MH
LL
LL

Note: MH = medium capital cost, high utilization; LL = low câpital cost, low utilization; ML = medium capital cost, low utilization. Àl costs are in
dollars per bus per day.
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TABLE 7 Los Angeles Cost Comparison

hivate-Sector
Bus Cost Model Herzenberg Model SCAG Model

Route Bida Cost
Percent
Diffe¡ence

Percent
Difference

Percent
DifferenceCost

+2.7
-0.3
-0.6

-l.8
-3.9
-0.9
-0.6
4.5
-3.4
- 1.5

-1.2
2.0

the contract is important, especially when new

equipnent is specified. Each of these points has
irnportant policy implications.

The contribution of caPital costs to the total
cost of privately provided conmuter services is very
Iarge, whereas capital costs do not even enter into
the calculation of the operating cost of publicly
provideal transit services. This disparity, of cotlrs€r
strongly biases cost comparisons, because capital
costs can make up as nuch as 25 to 40 percent of the
total cost of privately Provided corunuter services
and typically represent 20 to 30 Percent of total
cost. This percentage is the greatest when sponsors
require new or recent equipnent and the contract is
of short duration, for exarnple, 2 years. The obvious
strategy for reducing costs is for the public agency
to acquire the vehicles srith its capital funds and

contract only for their operation. If this is not
feasible because of labor contract provisions or
other constraints, the sponsor can stiII ¡nini¡nize
the capital costs for which it nust conpensate the
operator by allowing older vehicles to be used and
ah'ard contracts for up to 5 years. Allowing older
vehictes to be used also maxi¡nizes the number of
potential providers, and competition is a powerful
inechanisn for holding bid príces to the minirnurn pos-
sible level. The sponsor may also wish to guarantee
to the contractor that it wiJ-l buy back, at prevail-
ing market prices, any buses that the oPerator does
not need once the contract has been terminated. Any

or alt of these actions can result in considerable
cost savings.

The utilization findings also suggest certain
polícy actions. Costs are obviously greater when
vehicles cannot be utilized outside the contract.
Limited vehicle utilization is a fact of life for
commuter servicesr but utilization can be rnaximized
by spreading the contract business among rnultiple
providers. If one or two operators each provide 30

Cosl

-36
-31
-31
-31
-31
-29
-31
-31
-30
-31
-31
-31
31.2

-52

40
-31
36

-3'7
-53
-94
42

-30
42.3

or 40 vehicles, only a srnall fraction of the contract
vehicles will achieve addiÈional utilization. In
addition, it is a wise policy not tö become dependent
on one or two private operators, because if other
potential providers becorne discouragecl fron ever
participating and do not bid on services' contract
prices are likely to be excessively high.

Privately operated con¡nuter bus services are not
inexpensive, as this cost modefing exercise demon-
strates. Nonetheless, they can often be less costly
than conparable public agency services. The model
presented here provides a method of estimating pri-
vate operator costs and also indicates strategies
that public agency sponsors can pursue to keep these
costs to the mini¡nun level possible.
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413
418
419
423
427
429
430
431
436
437
438
445
Mean

296
340
338
357
JJJ

335
327
320
352
355
337
337

t32
240
t94
237
203
202
141
t67
195
225
219
225

181
228
224

222
229
218
213
237
z5 I
223
224

304
339
336
349
327
J¿¿
324
318
336
343
55 ¿
333

Note: All costs are in dollars per bus pe! day.
aActual bid adjusted doMwârd by 5.? percent to reflect lower profit margin in cost model; high
capital cost ând low utilization assumed for all vehicles.


