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I. INTRODUCTION

UMTA guidance for implementation of the Private Enterprise
Policy (Federal Register, Volume 49, No. 205) stipulates that:

"When comparing the service proposals made by
public and private entities all the fully _
allocated costs of public and non-profit agencies
should be counted."

The use of fuily.allocated costs to compare the service
proposals made by public and private entities in accordance with
this policy treats public and non-profit agencies as if they
were required to recover their cost of production,-like a
private firm, in a competitive environment.

The purpose of this report is to describe generally accepted
approaches to fully allocated costing analysis which are

consistent with this policy guidance.

A. Fully Allocated Cost Analysis - A Definition

The principle underlying fully allocated costing analysis is
that the total cost incurred in producing a specific product or
in delivering a specific service should be attributed to that
product or to that service. The fully allocated cost of a
specific product or service includes both:

‘® The direct costs of the labor, capital and material
resources used exclusively in the production of the
product or the delivery of the service; and ‘

™ A portion of the shared costs of the labor, capital and
material resources used in the production of the range
of products or in the delivery of the range of services
"produced"” by an organization, The cost of any
specific product or service, for example, would include
a portion of the fixed facility costs and a portion of |
the administrative costs associated with the management
of the organization. .
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The principles of fully allocated costing analysis are often
used by public agencies to determine the appropriate sharing of
fiscal responsibility for deficits. A common example is a
regional transit authority which receives local gubsidies from a
central city and several suburban jurisdictions. The "fiscal
responsibility' of each jurisdiction is often determined on the
basis of the fully allocated cost of the serv1ce_:ece1ved by
each jurisdiction including (1) the direct cost of service
received by the jurisdiction and (2) a portion of the shared
costs of the management, administration and under1ying
infrastructure supporting the service received by the
jurisdiction. This approach is intended to ensure full and
equitable sharing of the cost of the servxce de11vered to each

Jur13d1ct10n

This report builds upon these principles and describes
generally accepted approacﬁes to fully allocated costing
analysis. It should be noted, however, that fully allocated
costing énalysis requires analytical judgment and skill because
there are several acceptable techniques which can be used to
prepare a fully allocated cost estimate. This repdrt.
therefore, is descriptive and not prescriptive. It describes
generally accepted methods and techniques that are consistent.
with the principles of fully allocated costing analysis. It
does not, however, prescribe a spec1f1c fully allocated costing
model . -

B. Organization of the Report

This report is organized to serve as a reference gﬁide for
practitioners. The remainder of the report is presented in four

sections:

II. Fully Allocated Cost Analysis - What to Include This
section describes the types of costs that should be
included in a fully allocated cost estimate.
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- ITI. Development and Application of a Fully Allocated
Costing Model - The Basics This section describes the
step-by-step process for developing and using a fully
allocated costing model. This process is described
using an example for a single mode, single facility

~transit system. The section also describes generally
accepted methods for estimating specific itcoms of
transit cost--including methods for treating capital
costs in a fully allocated costing analysis.

IV. Development and Application of a Fully Allocated
Costing Model - Added Complexities This section
describes how the principles outlined in Section III
should be modified and adapted for more complex
operating environments and more involved service

proposals.

V. Principles for the Treatment of Costs that are Unigue
to Public and Private Sector Transit Providers. This
section describes principles for comparing public and
private sector transit costs taking into account the
inherent differences of public and private sector
transit service providers. These principles are based
upon the consensus building efforts of the Competitive
Services Board established by the Urban Mass
Transportation Administration in cooperation with the
American Public Transit Association.

The report also contains six appendices. The first appendix
describes selected'réferences bearing on fully allocated costing
analysis and on generally 3ccepted technigues for cost analysis
in the transit industry. The second appqndix presents a
gloésary of terms used in cost analysis. The third appendix
describes generally éccepted approaches to cost estimation for
.each of the principal cost elements of transit operation. The
fourth appendix preseﬁts generally accepted approaches for
estimating the depreciation expense associated with capital
assets used in the delivery of transit service. The f£ifth
appendix presents generally accepted approaches to treating the
cost of leased capital assets in a fully allocated costing
analysis. The sixth Appendix presents the complete text of the
Competitive Services Board's Principles on Cost Comparison in

Competitive Bidding.



IT. FULLY ALLOCATED COSTS - WHAT 10 INCLUDE

The purpose of this section of the report is to describe
the rypes of costs that should be included in a fully allocated
cost estims-e for sevvice propcsals by puplic and non—pfofit
agencies. The section first defines fully allocated cost in
terms of the cost components of transit service. The section
then indicates how to determine which costs should be included
in a fully allocated cost estimate for a specific segment of

transit service.

A. Components of a Fully Allocated Cost Estimate

The costs associated with the delivery of transit service

include:

Tixed Costs, which are constant over very large
increments of service and therefore do not vary with
'small changes in the level of transit service.
Examples of fixed costs include most administrative
labor costs, facility related capital costs, and
materials and supplies costs other than those costs
incurred directly to support revenue service.

Variable Costs, which normally vary with the level of
transit service provided. Variable costs include
driver wages and vehicle fuel costs which vary directly

with the level of service.

A fuliy allocated costing analysis recognizes that both
'fixed and variable resources contribute to the delivery of any
soecific segment of tranmsit service. A fully allocated cost
estimate, therefore, represents a complete accounting of all the
labor. capital and material resources used in the delivery of a

segment of transit service.

By contrast, a marginal cost analysis recognizes only the
vaciable costs of any specific segment of Secvice. Marginal



cost aha}gsis understates the cost of service provision bécause
it does not account for the fixed costs incurred by the transit

cperztor

The fullv allocated cost for a sezment of tramsit service
includes the poction of total transit system costs which are
attributable to the specific segment of service. Some costs can
be directly attributed to the specific segment of tramnsit |
service. These costs are the variable costs of that segment of
service. Other costs however, cannot be directly and
exclusively attributed to the specific segment of service but
instead aerg cousts which support and are shared by the range of
gervices provided hy the transit cperator. These costs are
normélly the fixed cests of the overall tramsit system. A fully
allocated costing analysis takes both of these types of costs

into sccount

A Fullv allccated costing analysis, therefore, requires the
1dentification and estimation of the:

Direct Costs of a segment of transit service - These
are the costs which can be associated on a one-to-one
basis with a segment of transit services. At the route
ot vehicle level, for example, direct costs generally
consist of operator, mechanic and servicer wages,
associated fringe benefits, fuel and lubricants, tires
and Tubes, and tle depreciation costs associated with
the vehicles used tc operate that service, including

spare vehicles.

Shared Costs of a segrment of transit service - These
are costs which cannet be associated on a one-to-one
basis with a specific segment of transit service. The
shared costs relevant to a single bus route or vehicle,
£or exsmple. consist at a minimum of the costs to _
oparate the facility frem which the route or vehicle is
despns ted. Shared costs must be allocated to a
specific segment of transit seivice in a logical manner
which reflects the rate at which the cost is ‘incurred
+v support the specific segment of service.
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‘To aetermine the fully allocsted cost of a'syQC1fic.5egment
ot tsansit service, it iz helpful 4o consider how ihat segment
of service reiates to the overalil Structure of the transit
system. To illustrate this comncept. Exhibit J1-1 shows an
organization structure for & hypethetical public transit system.

If the segment of services being considered comsists of all
routes operating from a upecific facility (say the Alpha Base in
Exhibit II-1) tne fully allocated cost includes the direct costs
of the facility and a porticn of the ghared administrative and
operations costs which support'éll of the facilities operated by
the public opergtor. At the operating facility'level,.directT
costs weuld consist of the direct costs of ali routes or
vehicles opcrétcd'from that facility plus the di:ett costs
asSoCiatéd_uith the facility itself, i1ncluding all supervisory
and administrative jabor. their Pringe benefits, and related
capital and material costs. Shgred costs 1nclude an allocated
portion of a11 of the functions which support the operation of
that fecility - |

As a general rule. the fully allocated cost of specific
segments of secvice can be related to this cencept of an
organizational hieranéhy " The fully allocated cosT of the
service produced gt any level in the organization consists of
8l1 coste at and below that level Ji.e , the direct costs) plus
seme poertion of 311 cosis above that level (..e., the shared
casts) ' '

There may be .~~~ =~ 7 —.:--:-. .- the organization however,
whieh - - <zl.-0- . _ . .t support the sezment of

e - - = .. .8 . 7 I with these



EXHIRITL
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unrelated functions should be excluded from the fully allocated
cost analysis of the specific segment of service being
considered. For example, in developing a fully allocated cost
estimate for regular bus services, costs associated exclusively
with the provision of paratransit service (e.g., the
depreciation of paratransit vehicles) would be excluded from the

fully allocated cost analysis.

In summary, a fully allocated cost analysis counts total
labor, capital and materials costs, less excluded costs. The
fully allocated cost of any Segment of transit service consists
of its direct cost plus its portion of shared costs. |



II7. DEVELOPMENT AND APPLICATION OF A FULLY ALLOCATED COSTING
MODEL -~ THE BASICS

Because it is widely used, comprehensive in its accounting
of both direct and shared costs, and generally applicable to
most public transit systems, the three-variable unit cost model
is used in this section to illustrate the development of fully
allocated cost estimates. The three variable unit cost model
is, however, just one of many acceptable approaches to
developing a fully allocated cost estimate for a segment of

service.

The development of a fully allocated cost estimate requires
a complete accounting of the direct and shared costs associated
with the service proposals of public and non-profit agencies.
The important consideration in preparing a fully allocated cost
estimate therefore is not the precise form of the estimating
method but rather the logic and rationale for the method, and
‘the completeness of the method in recognizing the total costs
(both direct and shared) associated with the transit services

being considered.

In this context, the first part of this section provides an
example of the development of a simple three-variable fully
allocated cost model for a medium-size transit operator: The
remainder of the section discusses modifications to this method;
these modifications are intended to provide for more accurate
measurement of specific cost elements (e.g., operator labor).

A, Allocating Costs With a Three-Variable Unit Cost
Model - An Example

The three-vaziable unit cost model is widely used within " Ne
transit indus4ry to estimate the fully allocated cost of
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operating individual routes or vehicles. Some common
applications of the model include performahce monitoring and
allocation of operating deficits among jurisdictions supporting
a regional transit system. The three-variable unit cost model
is also one of several appropriate methods for developing fully
allocated cost estimates for the service proposals of public and
non-profit agencies.

Exhibit 2 provides a step by-step summary of the cost
dllocation process using a three-variable, fully allocated, unit
Cost model. The followlng example illustrates the process shown
ir this exhibit for a hypothetical transit system operating
regular bus service from a 51ngle faczlzty .‘This hypothet1ca1
system is considering contract1ng out ten routes compr1s1ng

apprcximately fifty percent of its service for one year.

Step 1--Assign Expense Qbject Classes to Allocation Variables

This first step requires a logical allocation of each
expense class to one or more‘allécation variables which are used
to develop unit costs.  In this example three variables are used
for allocation: wvehicle hours, vehicle miles, and peak
veiicles. The use of alternative and additional allocation
variables is discussed later in this sectiorn.

As shown in Exhibit 3, each expense class is assigned to the
aliocation variable with which it is most ClOSElj associated.
Generally transpertation-related costs (e.g., operator wages)
ére allocated tc vehicle hours since these costs are a function
©f the number of vehicle hours operated. Vehicle maintenance
and fue® costs are allocated to vehicle miies, since the number
of miles operated reflects the expesure of vehicles to wear and
the rate of fuel consumption. . Administrative and capital costs



SUMMARY OF THE COST ALLOCATION
PROCESS USING A UNIT COST MODEL

1. Assign Expense Object Classes to
Allocation Variables

l

2. Calculate Total Costs Assigned
to Each Allocation Variable

l

3. Calculate Unit Costs

|

4. Calculate Route-Specific
Valu;:s for Each
Allocation Variable

|

5. Calculate Fully Allocated
Cost Esumate




EXHIBIT 3

ASSIGNMENT OF EXPENSE. OBJECT CLASSES

T0 ALLOCATION VARIABLES

EXPENSE OBJECT CLASS

VEEICLE VEEICLE PEAK

HOURS

MILES ~ VEBICLES

LABOR
Operator Salaries
Maint Salaries
Other Salaries

FRINGE BENEFITS
Operator
" Maintenance
Other

SERVICES
Professional & Tech
Contract Maintenance
Security Services
Other Services

MATERIALS & SUPPLIES
Fuel & Lubricants
Tires & Tubes
Other Materials

UTILITIES
gtilities

CASUALTY & LIABILITY
Premiums for Damage
Recoveries of Losses
Payouts for Uninsured

TAXES
Vehicle Registration
Fuel & Lubricant
Other Taxes

MISCELLANEOUS EXPENSES
Dues & Subscriptions
Travel & Meetings
Bridges, Tunnel Tolls
Advertising Media
Other Misc Expense

RECONCILING ITEMS
Interest Expense
Leases & Rentals

DEPRECIATION
Vehicles
Other

oA

E I e

e
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are allocated to peak vehicles because they are largely a
function of the size of the transit system. Any sound rationale
in addition to those noted above may be applied in as 1gn1ng
expenses to allocation variables.

Step 2--Calculate Total Costs Assigned to Each Allocation
Variable

Once expense classes are assigned to allocation variables,
the costs in each expense class are summed by allocation
variable. This step is illustrated in Exhibit 4. The costs
used in this example are simply the costs incurred, by expense
class, for the previous fiscal year. The sum of the costs
allocated to each variable must equal the total costs for the

system.

Included in the expense items is the depreciation cost of
capitalrassetsu In computing the depreciation cost of the
- direct and shared capital assets used in the delivery of transit
service (e.g., fixed facilities), the following general

principles apply:

(1) The total cost of an asset, regardless of the source of
financial support, should be used in the cost
calculation. For example, if vehicles are purchased
with 75 percent federal funds and 25 percent
non-federal funds, the full 100 percent cost should be
used in the cost comparison.

(2) All assets used in the delivery of the service,
regardless of ownership, should be inclucded in the cost
calculation. For example, if a public operator uses,
without charge, the facilities of a separate government
agency (e.g., a parking lot for vehicle storage) the
cest of these facilities should be included in the cost
calcuiazion.

(27 The cost of capital assets shculd be calculated based
- on generally accepted accounting principles for
ccmputing the depreciaticn expense of direct and shared
capital assets. Appendix D prcvides a description of



CALCULATION OF TOTAL COSTS
ASSIGNED TO EACH ALLOCATION VARIABLE

VEEICLE VEHICLE PEAK
EXPENSE 0BJECT CLASS BOURS MILES VERICLES
~ LABOR
Operator __laries $3,535,172
Maint * ‘aries $726,175
Other Salaries $1,100,603
FRIKNGE BENEFITS
Operator 1,526,282
Maintenance 352,526
Other 492,260
SERVICES
Professional & Tech 214,002
Contract Maintenance 68,906
Security Services 39,664
Other Services 2,004
MATERIALS & SUPPLIES _
Fuel & Lubricants 1,654,021
Tires & Tubes - 161,990 ,
Other Materials 1,021,801
UTILITIES
Utilities 114,827
CASUALTY & LIABILITY
Premiums for Damage 293,891 .
Recovers of Losses ' 72,887
Payouts for Uninsured - 1,039
TAXES
Vehicle Registration ' 670
Fuel & Lubricant 83,700
Other Taxes 708
MISCELLANEOUS EXPENSES
Dues & Subscriptions 16,024
Travel & Meetings 6,516
Bridges, Tunnel Tolls 8,292
Advertising Media 107,092
Other Misc Expense 188,337
RECONCILING ITEMS
Interest Expense 24,492
Leases & Rentals 9,824
DEPRECIATIGN
Vehicles 544,885
Other . o __ 64,396
TOTAL COSTS $5,061,456  $3,359,325 44,012,207

EXHIBIT &

ANNUAL
TOTAL COST

$3,535,172
726,175
1,100,603

1,526,282
352,526
492,260

214,002
68,906
39,664

2,004

1,654,021
161,990
1,021,801

114,827

293,891
72,887
1,039

670
83,700
- 708

16,024
6,516
8,292

107,092
188,337

24,492
9,824

544,885
. 54,396

$12,432,986
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generally accepted accounting methods for computing
depreciation expense and includes a listing of
generally accepted useful lives and salvage values for

specific capital assets.

(4) If the public operator provides the capital assets
' (such as vehicles or facilities) for all competitors
for a service contract those capital assets should not
be included in the cost calculation for the public

operator’ 'S service proposal.

(5) 1If the pub11c operator leases capital assets, the lease
cost should be treated in the cost calculation using '

generally accepted account1ng prxnc1p]es consistent
with the treatment of operating and capital leases in
the public operator's accounting statement. .Appendix E
provides a description of generally accepted accounting
methods for treating the lease cost of capital assets.

(6) If the public operator uses assets that have exceeded
their useful lives, there is no depreciation expense
included in the cost calculation for these assets. It
should be noted, however, that a management decision to
employ assets beyond their expected useful life is =
likely to have an impact on maintenance costs. This
impact should to the extent practical be reflected in

the maintenance expense estimates.

In this cost assignment step, it is also'importaht to
confirm that all costs supporting the delivery of the service
under consideration are recognized, including costs inciirred by
other orgarizational units supporting the transit cperator. For;
example, a local transit system functioning as a division ¢f the
local government must include in its cost assignments any
resources provided to it by other units of local goveinment,
such as legal services or personnel administraticn.

Step 3--Calculate Unit Costs

In this ster. shown in Exhibit 3, unit costs a-e calculated
£o7 each allcocation variable. This ccnsists of dividiag the
costs allocated tc each allccation variable by =he value of +he



Allocation
Yaxiabhle
Vehicle uoﬁtl (VH)
Vehicle Miles (VM)

. . Peak Vehiclas (PV)

. ,
S - Value of
Allocated Allocation
Costs _variable
$5,061,454 421,953
$3,359,325 5,927,648
$4,012,207 . 125

_Unit Cost
$12.00
$0.57
$32,097.66

Totsal Cost = ($12.00 * VH) + ($0.57 * VM) + ($32,097.66 * PV)
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allocation variable. For example, the unit cost for vehicle
hours is $5,061,454 divided by 421,953 hours, or §12.0C per
vehicle hour. It is essential to the validity of the results
that the value of the allocation variables is measured for the
same period as the costs. For this example, the total costs are
expressed on a fiscal year basis and the values of the '
allocation variables shown in Exhibit 5 reflect operating
statistics from that same fiscal year. |

Step 4--Calculate Route-Specific Values for Each Allocation

Variable

In order to estimate the fully allocated costs of the
service under consideration using the calculated unit costs,
values for the allocation variables for that segment of service
must be known or estimated. Exhibit 6 provides route-specific
values for each allocation variable and the total value of each
variable for the service under consideration (i.e., the sum of
the values for the ten routes). These values represent service
over the one year period for which the cost comparison will be

made.

Step 5--Calculate Fully Allocated Costs

- The fully allocated cost of the service described in Exhibit
6 can now be estimated by multiplying the value of the
allocation variables for that service by the unit cost developed
for each variable. As shown in Exhibit 7, the fully allocated
cost of the ten routes for the period under consideration is
$6,169,976.



 EXHIBIT 6

CALCULATION OF ROUTE-SPECIFIC VALUES
- FOR EACH ALLOCATION VARIABLE

Allocation Variables

~ Vehicle Vehicle Peak

Route 7 Hours ' Miles ~Vehicles
Route A 23,638 330,295 T
Route B 28,366 396,353 8
Route C 17,560, 245,362 5
Route D 27,015 377,480 8
Route E 18,911 264,236 6
Route F 25,664 358,606 8
Route G 21,612 301,984 6
Route H 12,157 169,866 A
Route I 16,884 © 235,925 5
Route J 17,560 245,362 5

Total--All Routes 209,367 2,925,403 £2



EXEIRIT 7

CALCULATION OF FULLY ALLOCATED COSTS

Allocation Ictal Value

Variable : for Routes X Unit Cost = Total Costs
Vehicle Hours 209,367 . $12.00 $2,512,404
Vehicle Miles 2,925,469  s0.57 $1,667,517
Peak Vehicles 62 $32,097.66 $1,990,055

Total Costs ;g.; 69,976
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B. Additional and Alternative Allocation Va-izhres f23
Developing Unit Costs

While the three-variable unit cost model desccibéd abovs is
commonly used, it is important to note thaz varisbles other a
vehicle'hours. vehicle miles and-peak vehicles may 3150 be used
a3 bases for allocating_costs.' The most importanmt concept to
bear in mind in developing a fully allocated cost estimate isg
that the bases used for allocating costs are logicad, anc thst
the cost allocation process is complete in its consideration of
all the costs svpporting the transit system.

A number of generally accepted cost allocation variables axre
‘summarized'in Exhibit 8. .The potential rationale for using
these alternative allocation variables in specific cost
allocation analyses is explained below:

o Vehicle hours -- These hours measure the a2mount =f time
that a vehicle is in operation. Since this represents
the minimum amount of time that bus (or rail) operatcrs
are to be paid, it is an appropriate basis fcr _ ,
allocating operator wage and benefits cost. It 1s 3also
often used to allocate supervisory and azministrative
labor costs attributed to the vehicle OPETdtluno (cr
transportatlon) function.

® Revenue hours —— These hours are a subset of wehicle
hours, and measure the amount of time that vehicles are
available to board or discharge pasSenge€rs (AnNOAT as
revenue service). Revenue hours are often substitutec
for vehicle hours in cost allocation. 7This mearure is
particularly useful to capture the cost of service as
delivered on the street, because it excludetg deadhead
(i.e., non-revenue Vehic;e travel) and layover time.

® Vehicle miles -~ These miles measure the distance
traveiied by revenue vehicles during and in add:ticn to
revente service. Vehicle maintenance, fuel
consumption, and use of tires and tubes correlates
closely with vehicle miles. and accordingly vehicle
miles is commonly used as a basis of 3l)ocation for
vehicle maintenance and materiads 1



EXHIBIT 8

SUMMARY OF COST ALLOCATION VARIABLE OPTIONS
BY OBJECT CLASS '

. | ‘ PERCENT
EXPENSE OBIECT VEHICLE REVENUE VERICLE REVENUE PEAK TOTAL NUMBER OF : oF DIRECT
CLASSES _MOURS__HOURS ~ MILES ~ MILES ~ VEAICLES VERICLES EMPLOYEES RIDERSHIP EXPENSES
LAROR _
Opcrator Salaries X X
Mainlenance Salaries X X X
Other Salaries : ‘ X X X X
FRINGE BENEFITS .
Operalors X X ‘ x(a)
Maintenance X X : X(a)
Other X . X X X %
SERVICES ‘ X X
MATERIALS & SUPPLIES X
Fuel and Lubricants ’x‘ X
Tires and Tubes _ X X
Other Materials & Supplies X X X X X
UT!LITIES i ;
CASUALTY AND LIABILITY X -: X X "
TAXES
MISCELLANEOUS EXPENSES X X X X
RECONCILING ITEMS x % X
Iaterest Expense X X
leases and Rentals .
DEPRECIATION % X
Vehicles X X
Other

(a) percent of direct wage cost
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Revenue miles -~ These miles measure the distance
travelled by revenue vehicles while in revenue service,
iua *hus is a subset of vehicle miles. It can be used
1 "1 _ >f vehicle miles to measure the cost of gervice
as delivered on the street, because it excludes all
non-revenue mileage. ' '

- Peak vehicles -- These are the maximum number of
vehicles in service during the day. This measure is
typically used as a basis for allocating shared costs,
because peak vehicles can be used as a proxy for the
size and complexity of a tramnsit operator's overhead
structure. Peak vehicles are also used in a more

direct sense for the allocation of vehicle servicing
costs (i.e., daily fueling and washing) and for the
allocation of capital costs for vehicles and facilities.

‘Total vehicles ~- These are the total number of revenue
vehicles, including spare and idle vehicles. Total
-vehicles can be used as a substitute for peak vehicles,
and may provide a particularly appropriate substitution
in cases where the spares ratio is materially and
defensibly different among operating facilities or
among modes.

Nurber of employees -- This measure can be used as a
basis for allocating expenses shared among modes, since
it is measured in a uniform manner for different types
of services and is also a proxy for the relative size
and complexity of the overhead structure of various.
modes or services. It is also a useful measure for
allocating particular types of costs which are closely
related to the number of employees (such as payroll
processing costs).

giggrshig ~-- This measure can be used as a basis for

allocating expenses shared among modes, for the same

reasons as cited above for the use of employees as a

basis for allocation. It is also a meaningful measure
for allocating costs which are ridership—dependent,

" such as pass or ticket sales and distribution.

Percent ¢of Direct Expenses -- This measure can be
applied as a "multiplier'" to direct expenses, and is a
‘logical choice for allocating those types of expenses
which are not-closely related to service levels.
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These options for allocating costs are found commonly within
the U.S. transit industry. They are not, however, intended to
represent an exhaustive list. Other variables may be more
appropriate for certain circumstances. For example, route miles
~ can be used as a basis for allocating bus stop maintenance

expense. The number of park-and-ride lots is likewise a logical
choice for allocating park-and-ride lot maintenance cost.
Similarly, track miles,and passenger stations may be appropriate
bases for allocating certain types of rail system costs. In
féct. any variable or measure which can be related to the
services provided by a transit system, and is logically related
to the rate of consumption of an expense element, is an
gcceptable basis for allocation of that expense to some segment
of transit service.

C. Optional Methods for the Developﬁent of Fully Aliocated
Cost Estimates

i

In the cost allocation example presented above, the fully
allocated costs of the service under consideration were
estimated based on a three-variable unit cost model developed
from historical cost data. It consists of average unit costs
which are calculated based on the number of vehicle hours.
vehicle miles and peak vehicles operated with expenses
‘allocated to each of these variables.

The model developed in the previous example does not
differentiate between the direct costs and the shared costs of
the servicé-being considered. Thus, the unit costs calculated
are average costs, applicable to anyrsegment of service. To
estimate a more precise cost for a Specific segment of service,
the identifiable direct cost can be estimated separately from

the shared costs.
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In particular, extensive research and development has been
conducted to establish accurate techniques for estimating
operator labor costs in transit. It is often especially
appropriate to consider using one of these direct estimation
techniques for calculating the operating labor cost of a service
prdposal'because the direct cost of operations labor is uniquely
related to the nature and extent of the sefﬁices considered.

The ptocess of developing a fully allocated cost estimate
with direct costs estimated separately is shown in Exhibit 9.
The steps for this process are explained below:

® ‘Identify Direct and Shared Costs by Expense Object
Class--Expense classes which represent direct cost
(e.g.. operator labor) are identified and separated
from other costs in this step.

® ‘Develop Unit Costs for Shared Expenses--~For the
remaining expenses, unit costs are developed in the
same manner as for the example of a fully allocated
cost model shown above. '

s Estimate Total Shared Costs--Total shared costs are
estimated by multiplying the unit costs by appropriate
values for each allocation variable reflecting the
service proposed. This step is also identical to the
calculation made for the fully allocated cost model.

) Estimate Cost for Each Direct Expense Class--For each
‘expense class identified as a direct cost, an estimate
- of the cost of that expense class specifically for the
segment of service being considered must be developed.
Generally accepted estimation methods for use in this

step are described in Appendix C.

 Sum Direct Costs Across Expenses Classes--This step.
sums all of the directly estimated costs for the
specific service being considered.

. Sum Total Shared Costs and Total Direct Costs--This
calculation results in the fully allocated cost
estimate for the specific service for which the direct
costs were estimated. :




 EXHIBIT 9

DEVELOPMENT OF A FULLY ALLOCATED COST ESTIMATE USING
COST BUILD-UP AND UNIT COST METHODS

Shared ~ ldeniify Direct and Shared ~
Costs by Expcn;c Object Class
Develop Unit Costs for | | - - Estimate Costs for Each
- Shared Expense Classes | ‘ | ' | Direct Expense ‘Clss's
S ' Sum Direct Costs
Estimate Total SharedCosts Across Expense Classes

: Total Shared Costs + E:E:

2 Total Direct Costs= el

2l FuLLY ALLOCATED COST [
,‘.

-
..........................
.........................

-
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The separste treatment of direct costs, as described in this
process, can substantially improve the aczuracy of the fully
allocated cost estimate for specific service proposals.

Fo. exeple. estimates of operator wage costs for specific
service propesals can often be substantially improved with the
application of direct cost estimation methods. An‘example of
one possible direct estimation approach for computing the
operator labor costs of a service proposal is presented in
Exhibit 10. In this example, an estimate of operator wage cost
is developed using a cost build-up method based on scheduled pay
hours data. This data is commonly available because it is a
primary input to the payroll calculation. Using this method,
the estimation process consists of the following five steps:

] Obtain dai.y scheduled pay hours for selected routes —-
These pay hours include driving and non-driving pay
hours tha*t can be dlrectly associated with the routes
being analyzed '

] Compute anrial scheduled pay hours for selected_routes
-- This step "expands" the daily data based on the
number of days that each type of schedule is operated.
In this exemple, a weekday schedule would be operated
254 days araually, adjusting for the common practice of
cperating reduced service (such as Sunday service) on
weerdays which are also observed as holidays.

® Compute the ravio of total pay hours to s:heduled pay
hours for the entire system —- This step iS analogous
to the calculation of unit cost factors, in that it
develops a basis for allocating "shared” operator wage
cost to the routes being analyzed. Non-scheduled
operator pay, such as unscheduled overtime paid to
ex-.raboard operators, often cannot be associated on &
one-to-ont basis with a specific route. Its impact cn
cos%, however, can be accounted for by measuring the
exzent 0 which scheduled pay hours need to be
“"exzcanded' to approximate total pay hours.

® Comgutc gverage houply wage rate -- Operators are
usually paid on a pay scale which reflects thelr
seniority Also, certain types of pay may C-e pald at
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EXHIBIT 10
Page 1 of 3

Assume that each type of schedule is operated the following number of days

on an annual basis:

Weekday Schedule --

Saturday Schedule --

Sunday Schedule --

254 days

52 days

‘59 days

R

365

{260 days, less 6 holidays when a
Sunday schedule is operated)

(53 days plus 6 holidays)
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b. Then éalculate annual pay hours based on‘daily pay hours (from Step 1) and
number of days operated per schedule (Step 2(a)): |

Annual scheduled pay hours ={254 "847) + (52 ® 288) + (59 = 172)
240,262

3.

Compute this ratio for at least a six-month period to filter-out short-term

variations in certain types of pay (e.g., holiday premiums):

Total Scheduled
Ray Hours Ray Hours - Ratio
January 51,615 divided by 41,292 - 1.25
February 45,072 _ 37,560 1.20
March 48,611 40,174 1.21
April - 50,366 40,948 1.23
May 50,218 40,174 1.25%
June 48,310 32,598 1.22
Total 294,192 233,746 1.23
4., | . HO al : < = .
' ‘which no changes in systemwide pay rates have
he most recent period in wh . .
ggguﬁreﬂ (in this example, April through June):
Total Driver Total ; AVérage Hourly

April $415,520 23'§§§ sg.ig
May 406,766 ’ | .
June 396.142 48.310 . B.20

Total $1,218,428 | 148,894 - $8.18



EXHIBIT 10
Page 3 o£ 3

1 Wage Cost = Annual Scheduled Pay Hours * Ratio of Total Pay Hours to
Annua 9 S Scheduled Pay Houzs * Average Hourly Wage Rate

= 240,262 = 1.23 * 8,18

- $2.417,372
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more Or less than the standard hourly rate.

Accordingly, the use of an average hourly pay rate,
which ig developed over a number of pay periods in
“~der to measure all these efforts, can serve as a
re.. "able basis for converting pay hours to estimates
Jf ~:ize Cost.

. Compute current annual coperator wage cost -~ Once the
annual scheduled pay hours, the ratio of total to
scheduled pay hours, and the average hourly pay rate
are known, then the current annual operator wage cost

. for the selected routes can be readily computed by
combining these factors.

This example has illustrated the use of one possible direct
estimation method which incorporates features of the unit cost
approach. 1In general, direct estimation methods need to be
Supplemented. as was done in this example, with some type of
~eéxXpansion factor to ensure thatlglg costs are taken into
account. In the example above, scheduled pay hours were
"expanded" to approximate total pay hours, thus accounting for
the pay hours of those opérators who serve as a "shared"
resource for all routes.

A summary of the options for directly estimating costs for
each expense object class is presented in Exhibit 11. This.
exhibit also indicates whether 'an object class typically
Tepresents either a direct or shared cost. Generally, direct
costs are estimated by either a unit cost method or a cost
build-up method. Sha:éd costs are generally estimated by either
a unit cost or a ratios method (i.e., one type of cost, such as
administrative labor, is expressed as a percentage or ratio with
respect to direct cost). A more complete description of the
cost estimation options for each object class is presented in
Appendix C. References for work published on this subject are

included in Appendix A.



EXYENSE OBJECT
CLASSES

LABOR
Operators Salaries
Maintenance Sala-
ries
Other Salaries

FRINGE BENEFITS
Operators
Maintenance
Other .

SERVICES

MATERIALS & SUPPLIES
Fuel and Lubricants
Tires and Tubes
.Other Materials

- and Supplies

UTILITIES

CASUALTY AND LIABILITY

TAXES

MISCELLANEQUS EXPENSES

RECONCILING ITEMS
Interest Expense
Leases and Rentals

DEPRECIATION
Vehicles
Other

SUMMARY OF COST ESTIRATION

OFPTIONS BY EXPENSE OBJECT CLASS

TYPICAL COST
BASIS
DIRECT SEARED

X
X
X
X
X
X
p 4
X
x .
X(a) X
X
X
X(b) x(b)
o -X
X
X X{c)
x x(c)
X

EXBIBIT 11

TYPICALLY APPLIED
COST ESTIMATION METEODS

UNIT COST
COST BUILD-UP 'RATIOS
X X
X X
X X
x X X
X X X
X X
X X
X X
x X
x X
X X
x X
x x
x X
x X
p x
X X

(a) Vehicle repair-related materials and supplies are typically comsidered

to he a direct cost.

(b} Taxes may be either s direct cost {(such ag fuel tax) or a shared cost
(such as property tax) depending on types of taxes paid by a trangit system,

if any.

(c) Lease, rental and depreciation expenses for non-revenue vehicles would
normally be considered a shared expense.



The description of a fully allocated costing model as
presented in Sectlon III used & single mode, single facility
transit operstor as an illustrstion. It #lso considered the
case where the service proposal was for s single year only.
Multiyear service proposals or more complicated operating
environments introduce added complexity to the development angd
spplication of a fully allocated costing model. The purpose of
this section of the report is to highlight the considerations
which are reguired in addressing these sdded complexities.

Service proposals‘which encoﬁpass more than‘a single year
may require special consideration in conducting a fully
sllocated costing analysis to sccount for anticipated:

» Escalation of administrative, opefating and maintenance
costs ’ : ' :
. Changes in administrative, operating or maintensnce

cost structures

® ‘ Replacement of capital assets attribdted to the segment
of service being considered

Each of these considerations are expanded upon in the remainder

of thié subsection.

The simplest method for projecting administrative, operating

and maintenance costs for a multiyear contract periocd is to



- 34 -

8prrly cost escalation factors toc current costs. This aspproach
woLld be &, ~nwriate when the transit system has not committed
to struccur: clanges (ﬁuch s the opening of a new cgperating
facility) which would affect the shared costs included in a
fully allccated cost estimate (e.g., the cost of supervisory and
adrniinistrative labor associated with a new facility).

An example of the steps reguired to estimste future-year
operating costs by applying cokt escalation factors is shown in
Exhibit 12. 1In this exampie, three expense object classes
(operatd: labor, fuel, and utilities) are estimated for a
five~year period. For each of these expense object classes, the
following steps are performed in this example:

@ ! ¢ v E ‘ rront s€s ~~- This will
be used as the base for the estimatlon of future-year
costs. In the exhibit, systemwide operatcr labor cost
for the current year is $3,250.422. _

service proposal -- The cost escalatlon factor for each
year represents the impact of inflation or known price
changes relative to the prior year's cost. In the
example, operator labor cost is expected to increase at
two percent annually for the first two years of the
contract period, reflecting increases in the hourly
wage rate that have already been incorporated into the.
labor agreement. In the remaining years, management
has sesumed that labor costs would increase at four
percent annually. Similarly, fuel costs (in this
example) are known to increase at two percent annually
for the first two years, reflecting the terms of a
purchase sgreement with a local vendor.

. Calculate estimated annusl costs -- The cost estimate
for each expense object class in each year is based on
the cost escalation factor for that year and the prior
year's cost estimate., For the first year of the
contract period, the "prior year” is the current year
cost. Operator labor, for example, is estimated to be
$3,315,430 in year 1 of the contract period, based on
the current year cost (%$3,250,422) and a 1.02 cost



EXHIBET 12

PROJECTION OF SELECTED OPERATING COSTS

YEAR 1 YEAR 2 YEAR 3 YEAR § YEAR 5
EXPENSE CURRENT X ESCALATION « YEAR 1 X ESCAL = YEAR 2 X ESCAL =  YEAR ) X ESCAL = YPAR & X ESCAL »  YEAR S
OBJECT CLASS YEAR COST FACTOR _ owosT FACTOR _ COST FACTOR 0ST rACTOR COST FACTOR oSt
UPRRATOR LABOR 43,250,422 1.02 Ny 430 1,02 3,381,73%  1.04 3,517,009 1.04 3,657,689 - 1,04 3,803,997
Y T
FUEL $1,420,793 1.02 1,351,209 1.0 1,582,233 1.04 1,645,522 1.08 1,711,348 1.04 1,779,797
UTILITIES $104,991 1.03 108,141 1.0 111,385 1L.0) 114,727 1,03 118,148 1.03 121,713



escalation factor. 1In year 2, operator labor cost is
"+imated to be $3,381,739, based on the cost estimate
fo- *r 1 and a cost escalation factor of 1.02,

These steps would be repeatéd for all other operating
expense object classes to obtain an annual systemwide estimate
of operating costs. These annual systemwide estimates would -
then be used, following the step-by-step process outlined in
Section III to develop and apply a fully allocated cost model
for each year of the service proposal. '

2. 13ust I 37 - »s in Administ I;
0 ¢ Maint :I'EI_I-

In the event that the transit system has committed to or
plans structural changes in its service or organization that
would be implemented during the périod covered by the service
proposal, the costs of these'changes would need to be considered
in prbjecting fully allocated costs. Examples of structural
changes include the addition or removal of staff and
facilities. These actions may be occasioned by service
expansion or contraction, or may be taken in recognition of the
need for additional or fewer support activities (such as
training). Typicélly{ the most appropriate method for making
necessary adjustments in these cases would involve the use of a
direct cost estimation approach, taking into:account the
specific characteristics of the planned structural changes.

3. Adiustment for Replacement of Capital Assets "

in v
Generally, the estimation of capital costs rests on

determining the annual depreciation cost of the current capital
inventory. When service contracts are to be extended over a
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period of several years, however, the fully allocated cost of
capital should include current depreciation costs, pluz the
depreciation cost associated with the anticipated replacement of
current assets. | '

Consider, for example, a transit operator that is analyzing
the five-year costs of a portion of itsa service in preparation
for a service proposal. On sverage, approximately 40 percent of
the revenue vehicle fleet would require replacement within this
period (i.e., five-twelfths of the fleet). These new vehicles
would have a higher annual depreciation cost than the vehicles
they replace, assuming that they have a higher purchase price.
Since this phenomenon is applicable to all capital assets
replaced during the period, the_current annual depreciation cost
should not be used in determining the fully allocated cost for
the full term of the service proposal. Instead, depreciation
costs should be projected for the duration of the service
proposal based on anticipated capital replacement actions. The
depreciation cost of replacement assets acquired during that
period should then be included in the fully allocated cost

estimate.

In summary, the estimation of capital cost involves carrying
forward,thrbugh the contract period the depreciation cost of
‘existing assets, and the estimation of the depreciation cost of
any new assets expetted to be acquired during the contract
period. Generally, the process for estimating capital costs
consists of the following steps:

) lc annual reci 3
assets -- The annual depreciation cost should be
calculated using the generally accepted accounting
methods described in Appendix D. These costs are
usually constant for the entire depreciation period
(e.g., a bus which costs $144,000 and depreciated over
12 years wculd have an annual depreciation cost of
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$12,000 if a straight-line depreciztion method were
used). ,

) 3 igd -- The annual depreciation
cost should be carried forward through each year of the
contract period, unless an asset is fully depreciated

- either prior to or during the contract period. Por
example, the depreciation cost for a bus that is 10
years old would be carried through the first two years
of a contract period. A bus thet is 12 years old would
be fully depreciated in the current year, and thus its
annual depreciation cost would not be carried forward
into the contract pesriod. :

- ALCMeNLR_Of existing capital snsein The trangit
‘system may or may not choose to replace fully -
depreciated assets during the contract period. This
represents an explicit trade-off, howevar, with :
increased maintenance costs. The depreciation coste of
replacement assets should be calculated and carried
forward in the sames manner as identified above for
existing capital assets.

. Al _ i | -~ The total capital
costs for the contract period is the sum of the
depreciation costs for existing assets and for
replacement assets. .

A simple example of estimating the capital costsraasocilfpd
with revenue vehicles is presented in Exhibit 13. 1In this
example, the existing revenue vehicle fleet consistz of five
buli:_(labelad Vehl through Veh5). An snnual depraciation coBt
is calculated for each based on their respective purchase price,
using a straight-line depreciation method and sgsuming a l2-year
depreciation period. In this example, each vehicle would be
getired (and a replacement vehicle purchased) at the end of its
depreciation period (labeled "retirement year®). The annual
depreciation cost for each vehicle is carried forward for each
year of the five-year contract period (i.e., 1988 through 1992),
of through the end of each vehicle's depreciation period (or
tetirement year). The vehicles labeled Vehd and VehS, which
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PROJECTION OF REVENUE VEHICLE COSTS

EXHIBIT 13

AN _EXAMPLE

EXISTING Purchasge Annual . Retirement ‘

VEHICLES Price Depreciation Year 1988 1989 1990 1991 1992 Total
Veh, $110,000  § 9,167 1992 $ 9,167 § 9,167 § 9,167 § 9,167 4 9,167 $ 45,835
Veh, 110,000 9,167 1992 - 9,167 9,167 9,167 9,167 9,167 45,8135
Veh, 110,000 9,167 1992 - 9,167 9,167 9,167 9,167 9,167 45,835
vehh 75,000 6,250 1989 | 6,250 | 5;250 : — — A — 12.50?__
veh, 75,000 6,250 1989 6,250 6,250 — — — 12,500

Annual Deprecistion Cost—Existing vehicles $40,001  $40,001 $27,501 $27,501  $27,501 4$162,505
REPLACEMENT -

VEHICLES
Veh, 150,000 12,500 2001 - — 12,500 12,500 12,500 37,500
Veh, 150,000 12,500 2001 - -— _12,506 12,500 _12,500 37,500

Annual Depreciation Cost—-Replacement Vehicles $ o § 0 $25,000 $25,000 $25,000 $ 75,000
TQTAL DEPRECIATION COST 340,001 440,001 452,501 452,301 £32.501 $237.505
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were purchased in the same year (1977), will be retired in
1989. Ac._:-dingly, no depreciation cost is carried forward for
these « icles .eyond 1989. Two replacement vehicles (labeled
Vehé and Veh7) are purchased in 1990, and their depreciation
costs are carried forward through the end of thg contract .
period. The total annual depreciation cost for all vehicles is
the sum of the depreciation cost for exxst:ng vehicles and for
replacement vehicles.

B. Complex Operatipg Environments

As noted earlier, the fully allocated cost of any segment of
transit service should reflect the direct cost of that service
as well as the relevant costs shared by that service with other
services operated by the transit system. Cost allocation within
a multi-modal or multi-facility operating environment requires
particularly careful identification and treatment of shared
costs. 'In a multi-modal or multi-facility environment, these
shared costs could include 1) the shared costs specific to the
facility from which the service is operated; 2) the shared costs
within the mode or program to which the service of interest
belongs; 3) other systemwide costs which are shared by all
service programs or modes, including the cost of services
provided by other units of local or state government, where

relevant.

This section describes the additional steps required to
devélop a fully allocated cost model for a multiple-mode and/or
multi§1e~facility operating environment. The primary emphasis
in this section is on the allocation of shared costs. Again, a
three—ﬁariable cost alidcatiqn model is used to illustrate the
approach for allocating these shared costs. Other cost
allocation methods may be preferable depehding on the
circumstances of the cost comparison to be performed.
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Within this context, cost allpcation considerations for the
following cases are discussed: '

@  Multiple modes operating from a single facility
@ One mode operating from multiple facilities

@ Multiple modes oparatinﬁ from multiple {lcilities

Esch of these cases are presented in orxder, below. These three
types of operating environments, along with thersingle mode,
single facility cese presented earlier, illustrate a wide range
of cost allocation situations likely to be relevant to U.S.
transit systems.

The characteristi¢ of this operating environment that
distinguishes it from the single-mode, single-facility case is
the proper allocation of costs shared among'thé modes.  In this
case, the term mode is used to denote different servicé delivery
options, such as fized-route transit and paratransit, which are
distinct primarily in regard to their opgréting characteristics.

The development of 2 fully allocated cost model for this
case must carefully consider the relationship of costs to the
types of services being provided (modes). The process for
developing a fully allocated cost model should include the

following steps: -

® 1dentify the costs to be excluded from the
public-private cost comparison -- Generally, any cost
devoted exclusively to supporting both publicly and
privately operated services can be excluded from t. :
development of the unit costs described below. In the
case where a portion of an activity is attributable to
the support of both public and private services, costs
~an he excluded on a oro-rata basis.
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5 shared cogts -- This ntep
1denti£ies thoae costs uhich are aszsocisted exclusively
with 8 particular mode, or support all modes. An
example of this step is presentsd in Exhibit 14 for a
relatively simple operation providing bus and
paratransit services.

nperatir e EOULCeS ; rlliocation vazriableg) of
gervices —-- This step is slightly different than the
single mode, single facility case because the typilcsl
bases for cost allocation (i.e., vehicle hours, vehicle
miles and peek vehicles) may not be uniform across all
modes. In the case of paretransit, for example, it is
arguable whether 8 paratrasnsit van is comparable to a
" full-sized bus when considering the allocetion of
systemwide costs using a unit cost per peak vehicle.
- Accordingly, the allocstion of syetemwide coste chared
among modes should be performed using a2 consistent
system of messurement, such as pro-rats costs,
employees or ridership. These costs can be interpreted
a8 an sdditional expense object class at the modal
level, and then allocated using a common sllocation
variable (such as peak vehicles) within a mode. The
process of zllocating expense object classes to
variables within each mode should proceed in the same
manner 25 described in the single mode, single facility
case, with the exception that different varisbles can
be used as a basis of allocation within each mode.

-_Thxs step con51sts of three tasks. 1) sum expenses
sllocated to each variable (e.g., employees) across sll
costs which are shared smong all modes; 2) calculate
unit costs by dividing the summed expenses by the

- relevant value of that variable, systemwide; 3)
calculste the costs to be allocated to each mode based
on each mode's respective value of the allocation
variable. In the example shown in Exhibit 15, a
systemwide unit cost of $4,000 per employee was
calculated. This resulted in costz of $800,000 and
$400,000 being allocaeted to bus and parastransit
services respectively based on the number of employees
in each of these modes.

hed W
mode -- This final step in developing a fully allocated
cost model consists of two tasks: 1) for each
allpocation variable within each mode, sum the costs
across the relevant expense object classes including



EXHIBIT 14.

SAMPLE RELATIONSHIP OF ORGANIZATION STRUCTURE TO COST
CENTER HIERARCHY FOR A MULTIPLE-MODE,
' SINGLE-FACILITY TRANSIT SYSTEM

Organization § Cost Center Hi
' System-Wide
ety Shared Costs
, 100 400
Marketing® : Z;ll)g ;g
(200) - 32
. A .
Administration Maintenance ~ ‘Transpoctation r 1
(300) (400) (500) l Shared Costs— Shared Costs--
| - ' Bus Paratransit
T | L '
B
Personnel  Finance  Plaaning® -0 (520) o e i
(310) 200 (330 . ' |
‘ 420) 430) ‘ |
o) 420 { - :
| Bus Routes Paratransit Services
© Omised from cost coe 3
T Nowk: wenbers in escs e cou cemer idemtiliers: cout centess do w0t Recepasily

represent an ting system acCumulstion of crvie
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SAMPLE CALCULATION OF UNIT COSTS FOR A MULTI-MODAL,

SINGLE-FACILITY TRANSIT SYSTEM

System-Wide Shared Costs
$1,200,000

"

300 employees = $4,000 per employee

Bus Costs : , , Paratransit Costs
200 employees | 100 employees
oy
k , ' Ss);stem-wide shared cosis=
System-wide shared cosis= . ,000 * 100 employees=
$4,000 * 200 employees= o f | $400,000
$800,000 ’ _ e
— . Para-
:::[ T::::Il Shared Total ) Service Tr:n;l L .
Bus Shared Totsl . 5;;:::' u _Coste foars =+ _Coste = _ Coste & Unite o Unit Conts
Coste + Coats = Conta - __3—0;-—;0 . 100 —“.Me:.' :T;" %l m‘m ‘ m % ‘ ;;}_ﬁ : Ig:gz
e meat 32.790.000 :;:;gg:x “-m:?‘s’g HIRE Fook veielee ‘810,000 $600,000 5 ‘810000 T s $16.200
whilcle 8 * L] -y
ll Feak VUehicles 820,000 §04,000 81,420,000 .
e e
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system wide shared costs allocated in the previous

step ; and 2) divide the summed costs. by the ,
appropriate value of the allocation variable specific
to each mode. A sample cslculation of these unit costs
is also presented in Exhibit 15.

In summary, the cost allocation process for & multi-modal,
single facility operation should explicitly account for: 1)
systemwide costs which are shared among the modes of service
provided; and 2) the shared and direct cozts specific to each
mode.

The characteristic of this operating environment which
distinguishes it from the single mode, single facility case is
the consideration of facility-specific shared and direct Costs .
Genérally, operating facilities have different cost
characteristics which should be reflected in the cost estimates
 for services operated from a specific facility. For example,
workers compensation costs can vary dramatically on a
facility-by-facility basis, as can overall labor productivity.
Shared costs which can vary on a facility-by-facility basis
include supervisory staffing, utilities, leases, rentals, and
depreciation. It is important that these cost differences are
reflected in the cost allocation scheme, rather than being
masked by a general, system wide allocation of these costs.

The process for developing & fully allocated cost model in
this context differs slightly from the cases presented earlier.
Generally, the following steps should be employed: ' '

° Identify costs to be excluded from the public-private
cost comparison -~ Generally, any costs that are
devoted exclusively to supporting both publicly and
privately operated services can be excluded from the




- 46 -

costs to be allocated to the services of interest. 1In
cases where a portion of an activity f£alls into this
category, the excluded costs could be prorated.

* Identify direct and shared costs -- This step '
identifies which costs are shared among all operating
facilities and which costs are specific to imdividual
facilities. Exhibit 16 illustrates these two types of
costs in the context of a two-facility transit system.

yariables -- Thls step is ident;cal to that described
for the single mode, single facility case. Each
expense® object class should bea sssigned toc ome or more
of the variables (e.g., vehicle hours) being used as a
basis for sllocation of expenses. This allocation
scheme should be consistent across all operating
facilities,.

‘ [-— Thls step consists of two
tasks. First, expenses are summed for each variable
across all expense object classes. Second, unit costs
are calculated by dividing the costs allocated to each
variable by a systemwide value of the relevant
variable. A sample calculation of these systemwide
shared unit costs is illustrated in Exhibit 17.

facility -- These unxt costs are found by summzng the
expenses for each variable across all expense cbject
classes within each operating facility, then dividing
these expenses by a8 facility-specific value of each
variable. A sample calculation of these unit costs is
presented in the lower portion of Exhibit 17 for a
two-facility operation.

b

-- The fully
allocated unit cost for the services operated from a
given facility is the sum of the above two sets of unit
costs: systemwide sghared unit costs, and
facility-specific shared and direct unit costs. A
sample calculation of these unit costs is presented in
the lower portion of Exhibit 17 and is labeled "total
unit cost”.

In summary, the.cost allocation process for a single mode,
multiple facility operation should explicitly account for:



SAMPLE RELATIONSHIP BETWEEN ORGANIZATION STRUCTURE
AND COST CENTERS FOR A

‘SINGLE-MODE, MULTI-FACILITY TRANSIT SYSTEM |
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EXHIBIT 16

System-Wide
Shared Costs
100 410
200 411
210 420
220 421
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Bacili Facility Shared
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‘Phnnm; and Marketing sre excluded costs for this comparison.
Newn: numbers in parcmhcses are cost center identifiers; cost centers do not
~ecessarily mpvcscnl an accounting systcm accumulation of costa




EXHIBIT 17

-MODE,
ULATION OF UNIT COSTS FOR A SINGLE
CALC MULTI-FACILITY TRANSIT SYSTEM

SYSTEM-WIDE ' Sum of Service  Ualy

Expenoes * Unite - Coat

SHARED COSTS | venicis nives 3 tigoe0 | Y000 4 2.0

&, 500,000 $0.19
Prak Vehiclen $1,300,000 380 $9,286

ALPHA FACILITY
FACI ) BETA PACILITY ’T.
Syotea-tide Total
ILITY Total v sal
ALFHA FAC sr;;.::ide Unit . Sumof _s;nl-tu _ Dn:: . u:'.'"Z.,.l L
Sum of Service Unit . ﬂni: cost = _ Coat Dxpenpes ! ity c ost_ _ : -
H a Cost ¢ _Unit LOBR. -
Expensas & Units Lost 7 § 1157 Vshlcle Roura 1,800,000 \ :gg.g : 13_22 : ;:\: : 0.01
200,000 811,30 s 8 0.4 Veniele Miles & 336,000 - 1,100, 0 4 B doae 4 o0
vehicle Mours a:.m-% 3 400,000 $ 0.7 :905;6 $14,086 Paak Vehicles 4 a40,000 \
Yrhlcle Miles #1,130, ' '100 §4,800 . . ]
000
brak Vehicles  § 480,
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1) system wide costs which are shared among services operated
from all operating facilities; and 2) the shared and direct
costs specific to each operating facility.

The process for developing a fully allocated cost model for
a multi-modal, multi-facility transit system is similar to that
- described in the immediately preceding section. It differs
primarily in that it must ezplicitly incorporate systemwide
costs shared among modes, as well as modal-specific cbsts shared
. among operating facilities within a mode and facility-specific
direct and shared costs. | '

In this context, the process for developing a fully
allocated cost model consists of the following steps:

cost comparison -- Generallr, these costs'would include
those which exclusively support both publicly and
privately operated services, as described previously.

® Identify direct and shared costs -~- This step
identifies those costs which are shared among modes,
shared among operating facilities within s mode, or _
contribute to direct or shared costs within a specific
facility. An example of identifying these
relationships is illustrated in Exhibit 18 for a three
mode, three facility transit system.

. Allocate expense object classes to allocation
variables -- This step is slightly different than in
previous cases because the typical basses for cost
allocation (i.e., vehicle hours, vehicle miles and peak
vehicles) will probably not be uniform across all
modes. Peak buses, peak rail cars and peak paratransit
vans, for example, are logically not uniform.
Accordingly, the allocation of systemwide costs shared
among modes should be performed using a consistent
system of measurement, such as pro rata costs,
employees or ridership. These costs can be interpreted
as an additional expense object class at the modal
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~EXHIBIT 1
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Gereral Muager Sysiém-wide Shared Cos's
{100)
- 100 400
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Transp. Main. Trensp. Maint Compliance Services ' L
@n @ @ e (2 ) (8) Exchuded from oost comparison L
Note: numberrs in parentheses are cosi center identifiers; cost centers do not

necessarily represent an sccounting system accumulation of costs
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level, and then allocated vis 2 common allocation
variable (such ss pesk vehiclesz) within a mode. The
process of allocating expense cbject classes to
varisbles within each mode and facility shou’d proceed
in the same manner as described in the other cases,
with the exception that different varisbles can be used
as 3 basis of allocation within each mode.

This step consists of three tasks: 1) sum expenses
allocated to each variazble (e.g., employees) ECross aiil
costs which are shared smong 2ll modes; 2) calculste
unit costs by dividing the summed expenses by the
relevant value of the variable, systemwide; 3)
calculate the costs to be allocated to each mode based
on each mode's respective variable value. 1In the
example shown in Exhibit 19, a system wide unit cost of
$7,617 per employee was calculated. This resulted im
costs of $13.6 million, $2.8 million and $0.1 milliom
being sllocated to bus, rail and paratransit services
respectively based on the number. of employees in each
of these modes. : ' :

EXE EnsTeq B0 2 _OPEIR kS
== This step consists of
two tasks within each mode: 1) expenses sre summed by

" allocation variable (e.g., vehicle hours) across all
relevant expense object classes; 2) these summed ‘
expenses are divided by the sppropriate value of the
variable within that mode. A sample calculation is
presented in Exhibit 19 for the hypothetical three-node
system, Note that this step includes the systenwide
costs allocated to each mode from the previous step.

—-— The same two tasks are
performed. as in the previous step, with the exceptiom
that facility-specific desta are used. A sample
calculation is presented in Exhibit 19 for the bus
mode, since the sample rail service operates from &
single facility, and since paratransit services sce
contracted out.

_ ~- The "true®
unit costs for the services operated from & given
facility is the sum of the above two sets of unit
costs: modal-specific shared unit costs (including
allocated systemwide costs), and facility-specific
shared and direct unit costs. A sample calculation of
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SAMPLE CALCULATION OF Ui . COSTS FOR A MULTI-MODE,
MULTI-FACILITY TRANSIT SYSTEM

System-Wide Shared Costs ,
$16,483,000 $16,483,000 / 2,164 employces
= $7,617 per employee
Bus Costs Paratransit Costs :
: Rail Cosis
Qe . System-wide sh ' .
- Sysiem-wide shared cost __yss.,c()n . I; s a";d cost : - ' System-wide shared cost
= $7,617 * 1,784 employees =30 cmployees ' =$7,617 * 367
’ ’ pioy - $09 . empioyecs
= §13.588,728 -—Lml = al
*  Bus-only shared cost , Allocstton Paratraneit  Systew-vide Total Service Ut
= sz 462.101 Basie Costs 4+ Shared Cests = Costs + Unite = Cont
Feak Vehicles 52,298,904 $93,020 $2,397,524 " 225,245 .
« Unit cost {per vehicle) for '
bus share of system-wide cost
plus bus-only shared cost '
- (913,588,728 + 2,462,101) / 418
Rilecat] 2all - n
= $38,3 99 ‘:::: " CO!!. L4 ;K:"—!i Q;ﬂ‘.u - ?k’::: & s:l::::' a go::
Vak. Frs. § 983,m0 - $ 853,840 13,920 4 23.1%
Veh. Mites 1,004,440 . 1,004,450 478,500 1.10
L — - Peah Veh, 2,094,054 $2,79% A1 4,092,282 0 122,304
| Shared Facilicg Onby Altocated Total ’
Operwteng Aliacarti~n and Direct Service GLM yeit gnl:
taltlily \XIST I Cost _ : __tknlte = Coet _ + _Ceat = _GC08L
Atpha eon hea. 331,097,568 290,558 3 21.18 : P
M ooy MO0 et pean wan
Bata Yeh, Hes. $17,588, 918 “00“:3 i l:':: . : ‘ 2:.::
bews Veh. ‘::;Sg::;: TTer doam 838,399 19,297
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these unit costs iz slso shown in Ezhibit 19, and is
labelled as the "total unit cost®.

In summary, the cost allocation process for a multi-modsl,
multiple-facility operation should explicitly sccount for: 1)
systemwide costs which are shared among modes including the
costs of any services provided by other units of state or locsl
government, where appropriste; 2) modai-specific costs which are
shared among services operated from all oporating facilitiss
within a mode; and 3) the shared and direct costas specific to
each operating facility.
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DIFFERENCES IN PUBLIC AND PRIVATE

SECTOR COST STRUCTURES

Cost Element

()

(2)

(3>

(4)

Income Tax~-The private carrier is
required to report income from |
operation and pay federal and
possibly state income taxes.

These taxes are returned to
government and therefore do not
represent a public cost. Accordingly,
in determining the minimum public
cost for transit service, these taxes
should not be counted as an
element of cost. In computing
taxable income, the private carrier-
can deduct depreciation as an

expense--reducing the tax burden.

The public carrier has no comparable
tax benefit from depreciable capital
except through safe-harbor leasing
provisions which provides for the sale
of certain public tax benefits to
private investors. '

Profit--The private carrier is allowed
a profit which is passed on as a cost’
in the bid. This is a legitimate cost
of doing business with a private
carrier and should be included in the
cost comparison. - ,

Registration and licensing fees--
This is a legitimate cost of doing
business with a private carrier,
however, it represents a form of
taxaticn and the revenue flows to
the public.

Adrinistraticon of Carrier Contracts—-
Whern the public carrier also serves
as the local/regional planning and
policy organization, costs may be

EXHIBIT 20

Page 1 of 3

Unique to

Private Public

Sector

Septor

X



EXHIBIT 20
Page 2 of 3

DIFFERENCES IN PUBLIC- AND PRIVATE

SECTOR _COST STRUCTURES

Cost Element

(3

(6)

incurred to administrate the

" contracting process. These costs

are borne on behalf of the general
public and not for the purpose of
delivering service by the public
operator. Accordingly they may be
considered as separate from the
normal cost of the public provider
for service delivery. _

Local/Regional Public Transportation
Administration--certain costs of the
public provider are borne on behalf
of the public for the purposes of

~ planning, coordinating, marketing,

administering services. These costs
benefit both public and private
carriers and are separable from the
cost of service delivery and the .
administrative .aspects directly
attributable to service delivery. In
fact, several local/regional organi-
zations are formally separating these
functions and activities with insti-

tutional restructuring (e.g., Chicago
RTA, Minneapolis). Where they are com-

bined (most public transportation
authorities), the costs should be
separately accounted for in deter-
mining an appropriate comparison
between public and private gervice
delivery costs.

Fuel, sales and other taxes--These
taxes are paid by private carriers
and are a legitimate cost of
business. However, they are not
always paid by public carriers who
may have tax-exempt status for
many taxable items used in the
course of providing transit

Unique to
Private Public
Sector Sector

Not necessarily
Unique to Pri-
vate or Public
Sector
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DIFFERENCES IN .PUBLIC AND PRIVATE

SECTOR COST STRUCTURES

Cost Element

(1)

8)

service. This tax exempt status
represents a form of subsidy to

~the public carrier.

"Cost'" of Capital Interest expense
related to loans for capital
investment--The private carrier
needs to borrow to invest, whereas
the public carrier has invested
largely with grant income. The
interest cost associated with
private carrier borrowings is _
therefore a cost which is typically
not borne to the same extent by the
public carrier due to the public
subsidy program. ' :

Cost associated with funding prior
unfunded pension liabilities--Many
public carriers have plans in place

which are intended to fully fund-over
a period of time-past unfunded pension
liabilities. This is.a cost which is
largely unigue to the public carrier.

Unique to

Private Public
Sector Sector

Not necessarily
Unique to Pri-
vate or Public
Sector



V. PRINCIPLES FOR THE TREATMENT OF COSTS THAT ARE UNIQUE TO
PUBLIC AND PRIVATE SECTOR TRANSIT PROVIDERS

The costs of public and private sector transit providers are
to a certain extent inherently different. Therefore, to conduct
a fair comparison of service proposals made by public and
private entities it is necessary to consider the implications
and appropriate treatment_df'these inherent differences. This
section of the report presents principles for treating costs
that are unique to public and private sector transit providers
when conducting cost comparisons.

A. Differences in Public and Private Sector Costs

The significant costs which are unique to public and private
Sector transit providers are summarized in Exhibit 20. As shown
in this'exhibit. the costs which are unique to the private
sector largely reflect the for-profit status of private sector
transit providers. These costs include the profit charged by
the private provider and the taxes and fees paid by the private
provider - these are common costs of doing business with a
private carrier and are appropriately included in the private
carrier's bid for transit service.

The taxes and fees paid by the private carrier are unique to
the private sector because in many instances, public carriers
have been exempted from the responsibility to pay these taxes
and fees. This exemption represents a form of subsidy to the
public carrier. Further, these taxes and fees are returned to
the government for public use and in certain instances are used
to fund publicly subsidized transportation services.

The costs shown in Exhibit 20 which are unique to the public
sector are largely related to the unigue "public"
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responsibilities of public transpdrtation operators. These
"public¢' responsibilities entompass functions and activities
that are of broad public benefit and extend beyond the basic
function of delivering transit services. They include planning,
coordinating, and promoting publicly subsidized transportation
services whether those services are delivered by public or
private providers. This "public" responsibility includes the
implementation of UMTA's Private Enterprise Policy and therefore
the related costs for administration of carrier contracts.

Each of the unique costs shown in Exhibit 20, could be
treated in a variety of ways when conducting a comparison of the
service proposals of public and private entities. The potentiai
treatment of these cost elements in a cost comparison could
generally include one of the following approaches:

® Deducting the unique public or private sector cost from
- the public or private sector providor when making the
cost comparison. For example. deductlng income tax
from the private sector's cost basis when making the
cost comparison

. Adding or adjusting the cost structure of the public or
private provider to compensate for unique costs
‘'‘avoided' by virtue of pub11c or private operatlon
For example, adding an estimate for reg1stratxon and
licensing fees to the public provider's cost basis when:

"making the cost comparison

® Making no adjustment to the cost structure of the
public and private providers

 Each potential treatment, however, has its associated merits
and shortcomings. The selection of an appropriate treatment is
a significant policy issue which (1) requ1res a delicate
balancing of public and private sector interests and (2) takes
into consideration the impact of any potential adjustment to the

' fully allocated cost estimates associated with competitive

transit service proposals.
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B. Principles for Treating Differences in Publiec Sector

and Private Sector Costs

In order to address these and other issues associated with
the use of contracted services, UMTA, in cooperation with the
American Public Transit Association (APTA), established the
Competitive Services Board (CSB). As shown in Exhibit 21, the
Competitive Services Board consists of a broad cross-section of
public and private sector interests assembled to establish
consensus principles for the comparison of public and private
sector transit costs. Through a series of meetings and
workshops, the CSB developed principles of cbmmon understanding
and consensus relating to the important cost comparison issues

outlined above.

The principles developed the CSB are presented in Exhibit
22. -AlthOugh these principles may be further developed and
clarified by the Competitive Services Board as experience with
impiementation of the Private Enterprise Policy increases, they
represént a logical and balanced consideration of the
apprepriate treatment of unique public and private sector costs.

In addition to these principles, which relate directly to
specific cost elements and their treatment in a cost comparison,
the Competitive Services Board concluded its deliberations on
cost comparison issues with the development of the following
significant statement of public and priVaté consensus:

"The pubiic agency has a responsibility to minimize
public-sector costs and to maximize the amount of service that
- can te provided. CGuiced by this objective, the Board has



EXHIBIT 21

MEMBERSHIP QF THE

COMPETITIVE SERVICES BOARD

I. Regular Membership

- Transit QOperators (6)

Dcug Wentworth (Houston)
Jerry Premo (New Jersey)
Michael GCrovak (New York CTA)
Raleigh D'Adamo (St. Louis)
Tom Niskala (Corpus Christi)
Reger Snoble (San Diego)

Private Operators (6) .
Gene Stalians (Taxi Operator, .
S. Calif.)

Byron Fanning (Greyhound)

Ted Knappen (Trailways)

Phil Ringo (ATE)

Terry Van Der Aa (School Bus
Operator, Chicago)

John McCarthy (Continental Air
Transport, Chicago)-

State DOTs (2)
John Hartz (Wisconsin)
Dave King (North Carolina)

Local Covernments/Transit Board (2)

Eiliot Perovich (RTB-Twin Cities)
Florence Boone (RTA-Chicago)

Regional Councils (2)
Mark Pisano (SCAG)
Peter levi (Mid-America Regional

Council)

Special System Operators (2)

Linda Wilson (Charlottesville)
{Section 18)

Tom Phillips (Hartford)
(Section 16b(2))

1I. Ex Officic Membership

Ralph Stanley (UMTA) Cochairman
Jack Gilstrap (APTA) Cochairman
Frank Francois (AASHTO)

Norm Sherlock (ABA)

Wayne Smith (UBOA)

Al LaGasse (ITA)

" Ray Mundy (AGTA)

Karen Finckle (National School
Transportation Associstion)

David Raphael (Rural America)

Randy lsaacs (National Association
of Transportation Alternatives)

‘Richard Hartman (NARC)
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EXBIBIT 22
Page 1 of 2

COMPETITIVE SERVICES BOARD

PRINCIPLES FOR TREATMENT OF UNIQUE

PRIVATE AND PUBLIC SECTOR COST ELEMENTS

Exhibit 20
Reference

Principle/Treatment

Taxes and Fres

Nonattributable
Public Sector Costs

Costs Imposed by
Federal and State
Beguirements

Iteme (1),
(3), (6)

Item (5)

Taxes and fees paid by some operators and
not others should be recognired by
decisionmakers as revenue to the public
sector. To some extent, these revenues
may be available for local public trans-—
portation purposes, and to that extent
should be considered ac an offset against
the bid costs of those operators that pay
them. Ideally, efforts should be made tq
remove these tax and fee differentials
through changes in relevant laws and
regulations. '

Public smector costs that benefit both
public and private operators should not
be included by the public carrier ian a

- fully allocated cost comparison if they

are not attributable to the service up
for bid. Fundraising, grants management,
snd financial reporting, among others,
generally fall ipto this csategory. Other
activities, such as marketing and
planning, may be partly attributable and
partly ponattributable. For example, to
the extent that a private operator is
responsible under the contract for
planning and marketing a proposed
service, the public agency's costs of
performing the same functions should be

. included in the cost comparison.

Public agencies incur some costs as a
result of federal and state requirements
for grant fund recipients. Some of these
costs are not attributable to the service
up for bid (such as financial reporting)
and should not be included in a fully
allocated cost comparison. Other costs,
such as handicapped accessibility, will
be attributable and should be included in
both public and private sector costs.



EXHIBIT 22
Page 2 of 2

COMPETITIVE SERVICES BOARD

PRINCIPLES FOR TREATMENT OF UNJQUE

PRIVATE AND PUBLIC SECTOR COST ELEMENTS

Exhibit 20

Priociple/Treatment

Cost Element Reference
Interest Expevse Item (7)

Costs of Contracting Jtems

The cost of capital equipment used to
provide transit service will often
include interest charges. These charges
should be included in the cost comparisem
to reflect the cost of capital. Although
the public agency will oftem have access
to 2 lower interest rate than private
operators, this appears to be an .
advantage inherent to the public sector.
and there is no valid reason to
compensate for it io the cost

comparison. Where public sector interest
charges are much lower, it may be
preferable for the public agency to -
obtain the vshicles, regardless of who

operates them.

Certain costs will arige as a result of
contracting services to the private
sector, such as bid preparation, labor
protection, and contract management. To
the extent that these costs are
jdentifiable and unavoidable, they should
be included in the costs associated with

the contracting option.
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adopted the principle that public/private cost comparigons
should employ a fully allocated costing procedure Fully
allocated costs include all direct and shared costs of capital,
operations, and administration attributable to the gservices
under consideration for competition. Fully allocated cost
compar1sons in competitive bidding require that all

public- sector costs be shown with an explanation of what is

attributable and what is not Such cost comparisons will

provide the information necessary for decisionmakers toc assess
both the short-run and long-run cost implications of pub11c

versus private-sector transit operations. »In the evaluation of .

the bids, however, decigionmakers should take into account the
fact that upon contracting out existing service, some or all of
the shared public-sector costs attributable to such service may
not be eliminated, and therefore may not produce cost savings
for the public agency, and the fact that public operators
bidding on new gservices under fully allocated costs may not
actually incur some of the costs identified. "

"The complete text of the CSB PrlnC1ples on Cost Comparison
in Competitive Bidding is presented in Append1x I.



Compeuuve Serwces Board

The Competitive Services Board was established by the Urban Mass
Transportation Administretion (UMTA), inm cooperation with the American Public
Transit Associstion (APTA), as & forua for a broad cross-section of public and
private sector {nterests to consider {ssues related to the competitive
provision of trantit services. The Board seeks. to dsvalop & thorough
understnndins of these issues with :hc objectivc of reaching & consensus ou.
principles for the guidance of local decisicnmskers. For issues on vhich
agreement cannot be reached rcadily, the Board clari!ian aad documents the

concerns and idenctifies potential actions to address them.

The Board’s nenbcrship (liltod overlenf) in & divcrte group répreseénting
a uide variety of 1nterestl. 1nc1udins public transit agenciou. private
operators, state deportnon:- of transportation, local 3overnnents. re;loncl
councils, and rural and lpecialized transit operntotl. In sdditien, the
adminiltrator of UMTA, the executive ditector of APTA, and senior
representatives of other national associations serve as @x officio nenbeta-
They help provide policy direction and sre encouraged to attend and

participate at all Board meetings.

The Board has been estsblished for a two-year initial period. It is
expected to meet at least twice a year, with working groups convening in the’
{nterim to consider specific {ssues in depth. The Board”s inaugural meeting

was held in Washington in September 1986.

Techrucal Secretariat. The Lrban Instwute
2100 M Street NV . Washirgtor D C 20037 - 202-857.8323
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GLOSSARY OF TERMS USED FOR -
COST ALLOCATION AND COST ESTIMATION




10.

11.

12.

13.

14.

Avera;e Cost -
Capital Costs -
Cost Center -
Depreciation Cost -

Fixed Costs -

‘Incremental Cost -

Marginal Cost -

Mode -

Operating Costs -
Operating Facility -

Peak Vehicles -

Revenue Hours -
Revenue Miles -

Spare Ratio -

GLOSSARY

Total cost to produce & number of
units divided by the number of units
produced

Expenses incurred for long term
capital acquisitions (e.g., buses,
facilities)

An activity or organizational unit
within a transit system for which
costs can be accumulated.

Decrease in value of a capital asset
due to age as determined by purchase
price and useful life of the asset

Expenses that do not vary with the
level of ptroduction

Same as marginal cost

Change in cost resulting from an
increase or decrease in the level of
output '

A type of transit service which is
differentiated by its vehicle

. technology or operational

characteristics.

Expenditures for resources consumed
during a single year. B

A facility from which vehicles are
dispatched

Maximum number of vehicles required to
provide service at the hour of most
concentrated service :

Number of hours of service oper.ted
(does not include time required to
travel to and from storage facilities
or other 'deadhead travel)

Number of miles of service operated
(does not include miles required to
travel to and from storage facilities’
or oth:r "deadhead' travel)

Number of unassigned vehicles on hand
compared to the required number of
peak vehicles .



Expenses which are directly related to

15. Variable Costs -
and vary with the level of production

Number of revenue and non-revenue
hours of service operated during any

16. Vehicle Hours -
given period

17. Vehicle Miles - Number of revenue and non-revenue
miles of service operated during any

given period



APPENDIX C

GENERALLY ACCEPTED METHODS FOR
ESTIMATING SPECIFIC COST ELEMENTS




APPENDIX C

GENERALLY ACCEPTED METHODS FOR ESTIMATING
SIGNIFICANT TRANSIT COST ELEMENTS IN A FULLY
ALLOCATED COST_ ANALYSIS

The purpose of this appendix is to describe generally
accepted methods for estimating selected significant cost
elements associated with transit service operation and
maintenance when conducting a fully allocated cost analysis.
The appendix does not comprehensively describe the treatment of
all potential objects of transit service cost but is lxmxted to
the most s1gn1f1cant cost elements.



