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INTRODUCTION

The transit industry has been in a state of financial crisis for
several years and there is still no relief in sight. Decreasing sources
of financial support, increasing costs, shifting govermental roles, and
changing regulatory requirements are creating pressiwres on transit mana-
gement to reassess existing assumptions and seek internal econamics.
Above all, this camplex erwiroment creates the critical need for sound
f inancial mansgement principles. Although financial management is fre-
quently confused with accamting, it is far more than a means for
tracking money flaw. At its heart lies the allocation and management
of an organization's financial, human, and physical resources: it thus
creates a basic framework for managerial decision mking. Ultimately
every decision a transit manager makes has financial implications.

In response to this problem, the Institute for Urban
Transportation/Center for Transit Research and Management Develcgpment at
Indiana University (IUT) develaoped a ten day training course called
"Financial Manasgement for Transit." Since 1982, this caurse has been
offered twice each year to financial managers from transit systems fram
all over the United States. Instructors for the caurse have been
selected fram experts in the transit industry and from faculty members
of the Indiana University School of Business who have borrowed the proven
techniques fram private industry and adapted then for use in the piblic
sector.

This handbodk developed as a logical outgrovth of the "Financial
Manggement for Transit' training caurse. IUT staff members used the
training cairse notebodks as a base, along with other available studies
and doauments. Fran this material we develaoped a handbodk which
addresses mry of the fundamental financial management issues that the
transit industry faces. Each of the ten chapters addresses a separate
financial topic and can be used by itself for a specific use, or the
chapters can be used in conjunction to provide a camprehensive approach
tawards financial management. Despite the variety of topics, this hand-
bodk is not intended to encampass all of the financial management issues
of the transit industry; nor can it campletely cover ary of the topics
that are included. This handbodk is merely intended to be a primer for
transit mnagers that have not had the opportnity for a formal finan-
cial education, either thraugh college classes, professional develcpment
programs, or thraigh extensive on-the-job experience. W hope that some
of the ideas presented in this handbod will be beneficial even to those
f inancial managers who have had fommal training and experience.
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CHAPTER ONE

FINANCIAL PIANNING TECHNIQUES FOR TRANSIT

Introduction

Financial planning in transit has always been important. Fam the
very earliest private enterprise days of the industry to the pre-
sent days of pwlic ownership, there has been an obvicus need to gauge
careful ly the resources needed for carrying out operations and to make
the necessary capital imwestments to the transit property.

Financial planning is even more important in times when money is
scarce. Mnagement effort is always directed toward the scarce
resource; when labor is short, the management of personnel function
becanes an important factor. With mounting concern over fiscal problems
in transit, management attention should be increasingly directed toward
f inancial planning. Wat should be and what actually is are often two
very different things; the financial planning that prudence and good
management demand is of ten missing in transit, replaced by fiddling with
budgets and cost-cutting programs that are simple reactions rather than
carefully crafted events.

Financial planning is more difficult and more necessary at present
because of the mry financial uncertainties facing transit. Wile
uncertainty is no strarger to the transit industry, it has taken on a
new dimension. Framn a financial viewpoint, the federal aid program,
begun in 1961, had contimually expanded the mmber of programs and the
federal funds available; for mary years the trend was steadily upward.
Since 1981 the level of federal support has actually diminished and
the réassive federal deficit swyggests that this decline my contimue into
the future.

Local ard state support of transit is another uncertainty. In
recent decades, there have been sibstantial increases in state and local
support for transit operations, capital, planning, and other programs--
uswally mtching a federal grant--but this support tends to fluctuate
with the condition of the econamy. In bad econamic times, when transit
ridership and fare receipts usually fall, it is difficult for state and
local goverment to provide additional funds for tramsit. Add local
political conflicts between city and suburb, rising costs of labor and
supplies, and citizen tax revolt, and the financial situation in transit



is of ten a most trying one, all of which makes financial planning more
important than ever.

The Beginning of the Finmancial Planning Process

Financial planning identifies needs, develops managerial strate-
gies, helps mke the best use of limi ted resources, helps reduce uncer-
tainty, and mny even help educate both piblic of ficials and the general
piblic. A good financial plan must meet the needs of the present;
hovever, it should also be prepared with an eye to the future and should
be molded by the long-run plans for the transit property. Wi th long-run
as well as short-run considerations in mind, the strategic plan is the
ideal starting point for the development of the financial planning pro-
cess.

Most transit properties have no strategic planning process; indeed,
they are typically innocent of a real financial planning process. What
is presented here is an ideal situation, a nom to which, under the best
of ciraummstances, transit properties should aim. What follaws may
appear too neat armd too precise, but it is not wise to diamniss a concept
or an idea that may be helpful merely because it is now unconmon in a
given industry.

The lomg-ramge planning process for a transit property is most
effectively carried out thraugh the development of a strategic plan.
Strategic plans nomally arise fran the wishes of a transit policy board
to lodk beyond the immediate future. The need for long-range capital
imvestment is of ten the spur to swch planning. Kuimment and machinery
wear out and there is a need to mintain buildings and other fixed faci-
lities. Experienced policymakers will begin to raise questions abaut
heavy maintenance or capital replenistment needs, or new capital purcha-
ses, over the next two to five years, or even longer. But a strategic
plan is mich more than a capital imwestment plan; it integrates long-
run and short-run imvestment decisions with operational and hunan
resource decisions. A strategic plan mrny be animated initially by
capital imvestment considerations, but it goes beyond planning.

The strategic planning conmi ttee that mist be established by the
policy-making board should work closely with the budget conmi ttee of the
board and with the mnagement tean of the tramsit property. The budget
canmi ttee should strive continwusly to uplate the budget to confom to
reality; likewise, the strategic planning conmi ttee should regularly
survey the strategic plan and uplate it as needed to confom with better
infomation and more knowledge of real-world conditions. Again, it is
only honest to note that strategic planning canmi ttees--and strategic
planning--are rare in the transit industry. It should also be noted
that that lack of strategic planning is of ten unconsciocus decision to
lock a transit property into the present, perhaps crisis-ridden, manage-
ment pattern. The strategic plan, to the contrary, attampts to lay out
the future over a period of between one and ten years, and to move the
property forward to what it should be doing in the future, based on the
best available infomma tion and a vision of how transit may best serve



the canmmnity which is its home. Figure 1.1 is a diagram of the strate-
gic planning process.

The strategic planning process begins with an analysis of the
ewiroment in which the transit property exists. This should inchide
an assessnent of the threats and opportunities that may lie partially
hidden in both the near and more distant future. For instance, there
would be a threat if either the federal, a state, or local goverment
diminishes its support for transit. On the other hand, a strong local
canm tment to downtown redevelopment may be a good lonmg-run opportunity
for transit. Renewal is the sort of lomg-run venture with which transit
can be closely identified and in which transit may play an important
role.

Another mjor factor in the strategic plan is consideration of the
basic assunptions to be used., This would include swch assumptions as
the contimation of certain levels of fiscal support, grawth patterns in
the city as it will affect the transit operations, geographic expansion,
a move toward a rail system, the development of reserved freeway lanes
for buses, or a reduction of service because of an expected sharp
decline in population.

An assessnment of the current situation of the property should be
made. This is a maswre of the material and hunan resources that are
available to carry out whatever tasks are needed. The assesanent should
include current needs and also possible future needs and directions.
While the future--or anything beyond one or two years~-is difficult to
assess, some things are rather clear: the need to replace buses or
other rolling stock on a regular pattern is relatively easy to detemmine
based on the econanic life of equipnent. Other aspects of a property
that can be examined at this stage are employee turnover rates, retire-
ment age and training of employees, the availability of infomma tion from
whatever mnagement infomma tion system is in place, amd the image of the
property as reflected by the local media.

Another step is an analysis of the market potential for the transit
property. This inclides an estimate of future travel demand and other
canmmity needs that may affect transit. These should be projected as
solidly as possible arnd as far as possible into the future. Tn this
category would came suwch things as cammnity development and redevelop-
ment efforts in which transit may or must play a role. This step is
essential in eventually calaulating fare reverues.

Fran the foregoing effort canes the development of goals amd objec-
tives, a process which should take accamt of all graups and jurigdic-
tions that will be affected. The goals of the tranmsit agency should not
be hammered cut ina vacuun. In fomulating goals amd priorities, imput
is necessary fran the conmmity and conmnity leaders as well as fram
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transit mnagement. The goals will be affected by the values of the
canmnity and the priority for variaus activities which are important to
that canmunity, in which transit may play a role. Wi thin the transit
organization, all levels of employees should have some imput into the
process, particularly the establishment of objectives. Broad par-
ticipation is essential in evolving workable, practical objectives for
each part of a transit organization and realistic timetables for the
accamplishment of those objectives.

Policymakers should use the long-range nature of the strategic plan
to establish long-range goals arnd action priorities. The shorter-ramnge
needs assesgnent, which is a part of ary long-range strategic plan, is
used to develop the shorter-rarmge goals and priorities. The goals of a
transit property establish ideal conditions amd lomg-run aims. M goal
in transit can probably be achieved quickly or by the accaplishment of
any one of the objectives that flaw fram the goal, objective, action,
and process. Objectives are much more specific and shorter run in
nature and flav from the goals. The sequence of effort to achieve
various objectives is the strategy; it is obviously related to the
priorities established by the policymakers in conjunction with cutside
informa tion sources and upper levels of transit management.

Next cames the step of developing a mrketing plan. This will inche
thoughts abait the segments of the mrket to be pursued. A key decision
has to be made as to whether or not the transit property will seek to
serve only captive riders or will seek to serve a much more general
pwlic. The types of service, the structure of the system, and the
kinds of management activities will vary according to these different
goals. The type of transit prodict (that is, the nature of the service)
should be considered here, along with the pricing schemes and pramo-
tional plans that will be used to mrket different types of tranmsit ser-
vice to the variais segments of the urban travel market that will be
pusued.

The next step is to detemine the facilities, equipnent, organiza-
t ional resources--and, perhaps, the political or legislative
requiranents--needed to achieve the objectives and serve the target
markets. The selection of what is to be done and the sequence of the
actions is the strategic plan.

Turning Strategy into a Financial Plan

Turning a strategy into a financial plan is the next step. (See
Figure 1.2) There are mrny questions that have to be raised, sw«h as
what are the long-ramge financial implications of the plan, what has to
be done to implement the plan that may require additional resources, and
finally, the detemination of whether or not there is a need for
legislation, referenda, additional planning, or other measwres. n
moving fran the strategic plan to the financial plan, the planners need
to foaus on the financial impact of the programs that will be under-
taken. A obvious step here is a reviav of the ongoing progranms,
including the present operations and the cost of those operations pro-
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jected into the future for the next year or two. Routine capital repla-
canent costs are also part of the financial planning process. The
horizon time span is no set tem of years. It is as far out into the
future as one may expect a transit property or the commnity it serves
to stay generally the sane, with no transit capital undertakings of
large magnitude or cataclysmic changes in the urban place itself.

Considering new prograns in keeping with the owverall strategy, the
f inancial planners nav decide what needs to done. The new programs
would, of caurse, be based on the short tem goals and priorities for
the next few fiscal years of the property, and should be based most
c losely on the objectives established for the new undertakings. As one
moves from the strategic plan to the finmancial plan, the financial plan-
ners mist detemine whether or not furnding levels are realistic, based
on the best estimate of what may be available. The ongoing and new
program elements of the financial plan should be coordinated by a formal
progranming system in which the various tasks to be achieved, and their
costs and budgets are laid out carefu ly along with a timetable for the
expendi tures.

Operating, maintenance, and capital cost estimates are the next
step. FEstimating costs is never easy; for example, financial planners
will have to forecast labor costs. This is uswally done by the use of
trends, including the agreeaments in the labor contract that must be
honored thraughout the life of the contract. Gertain assumptions abaut
prodictivi ty of labor have to be made at this point. In making this
judgment, financial planners need to knaov the status of pay and work
condi tions in the transit industry generally and the impact that the
industry condi tions elsewhere may have on local rates of pay and con-
ditions of future contracts.

The organization of the transit property amd its personnel should
be considered along with plans for ary necessary changes in the mmber
or type of personnel and the way the property is organized. For
example, if the strategic plan foresees the construction of several
addi tional storage and ma intenance facilities to service different divi-
sions of an expanding transit service, personnel costs will change
because planners, construction ergineers, and other personnel will be
needed.

Forecasting maintenance cost is uswally accamplished by tremd ana-
lysis. Some transit properties have done an excellent job of costing
out maintenance; others have very limited informa tion available. The
more information that is available, the better job financial planners
can do. (onsideration should be given to new maintenance procedures,
nes equipnent, or new facilities caning on line that may increase the
prodictivi ty in maintenance, or decrease it in the case of new, more
camplicated equipnent. If good infomma tion is available, it may be
possible to make certain assumptions abait prodictivity in the min-
tenance realm; for example, improved maintenance management practices
may lead to an increase in prodictivity. Also useful are standard costs
for certain kinds of raitine maintenance jobs--swch as changing bus
brake linings.



Energy costs naw are a mjor element of the cost of transit
operations, whether electricity or petroleum-based fuels are used for
power. Diesel fuel cost estimates are usually based on past trends and
the state of the world econany as it affects crude oil prices. Because
oil prices are related to the world political and econamc situation,
world affairs need to be monitored. Electrically powered systems mist
assess the possible trend of rates with the local power camarny and the
potential impact that careful negotiation might have on rate trends.

Estimating capital cost reflects two elements. The first is the
need to modernize and sustain the existing plant and equipnent based on
a rautine capital replacenent plan. This should be relatively straight-
forward and not difficult to estimate. The need to improve and expand
the level of service, however, imwolwes a decision that has to be based
upon the timing and the extent of imvestments. MNeeded imput here is the
projected demand for transit over the period of the strategic plan and
the capacity of the existing system to meet that demand. Fraom this
infomation, the strategic plan would lay out certain activities and
efforts of a capital natire and the financial planners would need to
knawv and understand the impact on capital expenditures and the timing of
those expendi tures.

In estimating revermues, there is a need to forecast the number of
passergers. The average fare paid is also a necessary part of the
infomation. With the cooperation of the service planning department
(if there is one), an estimate of the number of passengers in the
current year and years in the future has to be made. Adjsiments also
have to be made for the patterns of demand related to changes and fares.
Perhaps more difficult is forecasting the sibsidies flawving to transit
ower a protracted period of time. The federal sibsidies are based on
appropriations as well as authorizations for the different programs.
The program to be supported and the amount of money therefore is
same thing which does not have a knam life; the sibsequent authoriza-
tions, or lack thereof, and budget appropriations, or lack thereof, are
a matter of conjecture.

Nonfederal goverment sibsidies can be forecasted using a number of
approaches incliding: trend analysis, econanic modeling, accaunting
identifiers, expert judgement, and mathematical raitines. Mst transit
properties hire consultants to forecast these revemies because this
requires a very specific type of expertise. The quality of the fore-
casting is strictly dependent upon the management infomma tion system
developed by the transit property. The always difficult, but essential
decision relative to a management infomma tion system is to consider what
informa tion to collect, and not to collect too much or too little.
Equally important is the desire and will to use the infomation
collected.

The financial planning process also requires some fommal iterative
procedure of regularly matching revemues and costs. As might be
expected, this is a tricky, speaulative undertaking, especially when
projecting far into the future. The best siggestion is the use of sce-



nario planning with each scenario based on different assumptions about
such key factors as ridership, federal support, new taxes, fare changes,
labor costs, inflation rates, and so on. A convenient way to handle
this is with a spread sheet on a microcomputer so that various com-
binations of factors can be tried and examples carried ocut much faster
than could be done by hand. Such planning is vital because it provides
a variety of options for the policy board to consider and to compare and
assess the impact of a variety of factors over the next five to ten
years, or whatever the appropriate time horizon may be. The wvarious
scenarios should, or course, be reasonable; windfalls and total
disasters, or any extreme speculations should be avoided. The board
must choose the scenario it feels is most likely or preferable; from
this choice there is a resulting set of financial assumptions, implica-
tions, and decisions to be made.

Budgeting

The budget process turns the ideas and desires of the financial
plan into a more concrete amnual plan. Budgeting for a transit
property--or any enterprise--is amnualized, detailed plamning of the
implementation of key decisions that are laid out in the financial
plan. The purposes of the budget are rather clear cut. First of all,
the budget is an aid in making and coordinating short-range plans. It
is also a succinct device for commnicating plans to the managers of
specific activity centers and acts as a potent, quantitative means of
motivating managers to achieve established budget targets. A budget is
also a benchmark for controlling ongoing activities and the basis for
monitoring centers of financial responsibility and their managers for
performance and achievement of objectives. Perhaps the budget can best
be seen as a means of educating managers to the process of managing
because it helps weave together the fiscal aspects of a property's acti-
vities.

There are several budget components. The operating budget reveals
the planning operations for the coming year and it includes the expected
revenues and expenses. One way of doing this chore is through use of a
program budget. A program budget shows the estimated revenues and costs
of the major programs of the transit property, arranged by department or
service with the revenues and costs of each spelled ocut. Another means
of preparing an operating budget is by use of a responsibility center
budget; in these the plans are set ocut in terms of the responsibility
centers. Responsibility center budgets are most often used in construc-
tion and are usually broken into cost elements such as labor, materials,
fuel, etc.

In preparing the operating budget, a budget committee is useful.
This committee, separate from the policy board budget committee men-
tioned earlier, is usually guided by a budget director and is a top
management group that recommends the budget guidelines that the organi-
zation is to follow for the budget period. The budget committee also
coordinates the separate budgets prepared by the various organizational
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wits, helps to resolve any differences that may exist between the
units, and, finally submits the final budget to top management for its
perusal, and, perhaps after some modifications, for its approval.

The budget staff may do most of the budget work in any organiza-
tion. Nevertheless, the most crucial budgeting is really done by the
various segments of the line organization; they should play a key role
in helping to establish objectiwves for the transit property and also in
deciding what financial resources will be needed in order to achieve
those objectives. Bottom-up budgeting is the jargon often used to
describe the procedure, and the process wisely lets those closest to the
action set their budgets. This procedure is quite useful in setting not
only the total amount in the budget, but the pace of the expenditure.

There are many tricky questions concerning the relationship and
interaction between the budget committee, the finance director, the
general manager, the finance committee of the board of directors, and
the board as a whole. Whatever differences and problems there are
should be solved as quickly as possible and as early as possible so that
the budgeting process, as well as the whole financial plamning and stra-
tegic. planning process, can move along smoothly.

In terms of timetable, the budget is usually developed on an amnual
basis. In some cases, monthly information is provided. What this means
is that the annual budget is broken down into monthly periods in order
to provide benchmarks; the budgeting process is not carried out separa-
tely for each month. Another common practice is to prepare quarterly
budgets for a year, with regular updates. This latter procedure is par-
ticularly appropriate where the situation is wolatile or where close
control is desired.

In an uncertain world, it is probably a wise idea to do regular
rebudgeting within the fiscal year framework in order to take account of
any unexpected changes that may occur. This process is becoming
somewhat easier because the use of electronic data processing has made
information available on a more timely basis today than was possible in
the past. In the best situation, adherence to the overall budget should
be monitored on a monthly basis as well as on a departmental or other
organizational unit level.

In addition to an operating budget, a revenue or sales budget may
also be prepared. This is a statistical forecast based on a mathemati-
cal analysis of general conditions in the economy, the market conditions
locally, tax draw downs for the transit property, and receipts of grants
from federal, state and local government. It is also a concoction that
includes judgmental estimates as a cure for the problem of uncertainty,
and reflects negotiation between top management and underlying menage-
ment on just what the revenues will be.

Another type of budget is the cash budget, which shows revenues and
expenses and cash inflows and ocutflows. The latter is the main concern
in the timing of certain expenditures. The cash budget begins as a
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budgeted balance sheet and income statement; it is adjusted to reflect
the plamned sources and uses of cash over the relevant time period. It
is very important to use this in analyzing plans having cash flow impli-
cations in order to estimate each of the sources and uses of cash. No
transit property or other enterprise wants to be embarrased, or perhaps
cast into serious fiscal difficulties, by not having sufficient cash at
hand when it is needed. Grant reimbursement procedures from various
levels of government may be bound in red tape or just plain delay,
often leading to cash flow problems for a property.

The capital expenditures budget is usually prepared separately from
the operating budget. The capital budget lists the expenditures for
capital to be made in a given time period. Generally, the wisest course
is to segregate out capital replenishment projects or replacements of
equipment--such as new buses for old--from the budgets for completely
new capital investments.

Problems and Pitfalls

There are a mnumber of problems and pitfalls having to do with the
financial world of transit that should be included in any discussion of
financial planning: expansion of the service area, inflation-sensitive
financing, predicting fares and elasticity of demand, and ability to
control costs.

Many transit properties in recent years have been involved with
expanding the tax base by expanding the service area; that is, transit
properties have moved from serving principally a major civil city juris-
diction to providing service on a county wide or multiple-county basis;
the allure is not only the sense of serving the whole of a metropolitan
area, but a larger tax base. Such territorial expansions have been
popular notions for years and have been especially tempting in these
times when federal aid is uncertain. The problem is that service may
have to be so greatly expanded to touch the whole of the jurisdiction of
the subventions, that the increased tax and farebox revenues from the
expansion of service will be far ocutrun by the expanded costs. In such
a circumstance, expanding the service and tax base becomes self-
defeating from a financial viewpoint. It is hard to predict, but
experience shows that the transit properties should be wary about
substantial increases in the service and tax area. Little good is
ggl;ieved if a larger number of dollars is being spread more thinly than

ore.

With the need to depend upon state and local fiscal sources on an
increasing basis, there is a natural desire to find some source that
keeps up with inflation. Looking at the spectrum of assistance
possible, property tax is mot only sluggish, but it is also highly unpo-
pular. It may be the single largest tax means of supporting transit,
but property tax has some real problems. It may not rise fast enough to
be useful in times of inflation or rising costs and increasing the rate
of taxes may require a referendum. It also requires that assessment
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values be reassessed on a frequent basis to stay up with changing pro-
perty values. Reassessment is not popular and in many places it is not
done with sufficient frequency.

A sales tax is more reflective of the state of the economy and
inflation and is attractive because as prices go up, the sales tax reve-
nues go up. However, it is usually considered to be highly regressive
toward low income persons. Even so, a sales tax may be justified on the
degree of relative benefit various groups receive. If the poor benefit
more from transit, there may be nothing wrong with their paying a larger
proportion of their income for transit support. To reduce conflict over
the regressive nature of sales taxes, such basic items as food and medi-
cine may be exempted from the sales tax; or a piggyback on a local sales
tax for transit--an extra half cent, perhaps--may not include such
things as food or medicine.

The income tax is attractive because it reflects the ability of
persons to pay. This raises some difficult questions, however. Should
all residents or all workers in the transit authority area pay the
income tax? Moreover, those who pay the most income tax for transit may
use transit the least and they may, with some justification, question
that equity. Also, one must be aware that the income tax is highly
linked to the general condition of the economy and the level of
employment. This is probably not a good source of tax revenue for down-
side situations.

Of course, no tax is safe and sure and since no one tax source is
safe from ups and downs, probably a spectrum of local taxes is best.
With a variety of taxes, the likelihood of instability of financial
resources is apt to be diminished. It should be moted, however, that
any effort that requires a referendum in order to get passed imposes yet
another level of difficulty on management. It also forces management
into the political arena because there is mo way to avoid politics in
trying to develop a positive referendum situation for transit.

Another problem arises with predicting fare receipts. Many transit
properties have poor information available, and one mist find acut
whether or not there is good detailed passenger data available. Does
transit management know who rides and who pays and what they pay? How
many classes of fare are there to dilute the base fare and exactly what
is the average fare? The average fare calculation should be made on a
regular basis because it is highly important in trying to predict the
yield from various changes in passenger demand. Sampling should be per-
formed regularly to determine as accurately as possible what the average
fare that is being paid really is.

One of the harder things to estimate is the elasticity of demand in
regard to fare changes. In some cases, a rise in fares has rather
clearly cut patronage; in other cases, it has had no observable impact.
Probably the worst situation is to raise fares and cut service at the
same time, which is sure to alienate many present and potential riders.
Another question to ask and answer is whether or not there are riders
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who will pay a high fare because the service is good, such as for
express service. These are passengers to covet because of their poten-
tial contribution to revenues. Is sufficient promotional effort aimed
at these people in order to encourage their participation and payment?
Another question is what promotional effort is being used to boost
patronage and is there any information on the impact of the promotional
effort? 1s the transit agency capable of contracting to provide special
services in order to boost its revenues? All of these factors come to
bear and meke predicting fare receipts very difficult, especially over
an extended time horizon.

There are serious questions about the transit property being able
to control its costs successfully, either because of uncertain cost
estimates or a lack of cost information. On the other hand, do the
costs control it? 1Is the concern about costs the major driving force on
the system or are there broader, more cogent concerns? While costs and
control of costs is important, it is not the sole reason transit service
exists nor the singular justification of the presence of a management
team. The amount and degree of detail in the cost information is impor-
tant in any effort to manage the transit property. Are the costs broken
down sufficiently so that management can take intelligent action? In
labor costs, for example, are pull-out, pull-in, overtime, relief time,
and report time calculated separately or are they all lumped together
just as labor costs? Are there cost calculations per route; does anyone
really know what it costs to operate a given route or a given trip on a
given route? I1f only average costs are available, management is in
trouble because it is difficult to manage on the basis of average costs.
In many cases, a dangerous situation exists where costs are merely pro-
jected up and down without adjustments being made for inflation or the
ability to control certain cost elements.

In the maintenance area, costs are often not carefully or accura-
tely estimated nor is detailed information kept. For example, are there
vehicle histories with detailed costs so that the maintenance manager
can understand the weaknesses and the strengths of given types of equip-
ment or parts and therefore know what to order to do a job in the
future? Are there standard costs per job? Many transit properties have
no idea what a job should cost and therefore have no guideline for the
effort. Another difficulty is the importance and percentage of automa-
tically escalating costs, such as the cost-of-living allowances and
health insurance premiums. These are major cost elements in transit in
recent years and therefore warrant strict attention.

Summary

It should be noted once more that the orderly financial planning
process discussed here is rarely used in the transit industry. Most
transit properties have no strategic plan, no goals or objectiwves, and
therefore have no idea what it is they are trying to do over more than
the very shortest run situation. Lack of interest on the part of the
policymaking board is one reason that little or nmothing may be done in
either strategic or financial planning. This may be due to amateurism
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on the part of the board (a notorious malady of public boards), or the
kind of short-run thinking that permeates the political atmosphere, and
transit, as a public enterprise, is inescapably in the political arena.
Management may lack the professionalism to give thought to the processes
of strategic or financial planning. Moreover, the transit industry has
no tradition of the kind of long-run thinking that is needed for the
efforts discussed in these pages. Even where policymakers and manage-
ment wish to do long-range strategic and financial plamning, a lack of
staff (and most transit properties are understaffed) and a shortage of
good information, may doom the effort from the start.

Whatever the reason, most transit properties have reduced financial
planning to nothing more than the annual budget .preparation. Moreover,
for many transit agencies, the lack of careful plamning and poor infor-
mation has made supplemental budgets necessary each year. Lamentably,
transit properties without any kind of strategic plamming or financial
plamning have foregone the opportunity to take advantage of the process
of giving careful thought to the future and helping to shape that
future. Most transit properties are, in essence, merely bystanders to
the oncoming facts of the future and, inescapably, cast in the role of
victims and reactors to what lies ahead.

In sumary, the financial plan is derived from the strategic plan
and the strategic plan is long-run in nature. Therefore, financial
planning is not just for the immediate future-but also for the longer-
run future. From the strategic plan, goals, priorities, and dbjectives
are derived and agreed upon by the policymaking board and top levels of
management. The financial plan, then, is based on the establishment
goals, objectives, and the established priorities.

From the financial plan, the budget is prepared. The budget is a
detailed amnual financial plan. All of the elements--which include the
strategic plan, the goals, the priorities, and the objectives--should be
reviewed on a regular basis. Likewise, the financial plan and the
budget should be regularly reviewed.



CHAPTER TWO

ACQUNTING FUNDAMENTALS

Introduction

A basic understanding of the accamting system is essential for
making good financial decisions. An accainting system provides a means
of collecting data on the financial activities of a fim and for orga-
nizing that data in swch a way as to provide useful information. This
informa tion can be used for internal planning swh as calaulating the
f inancial impact to a transit system of planned service changes.
Informa tion obtained thraigh the accamting process is also made
available to interested parties outside the transit system, swch as
govermental agencies that require certain infomma tion as part of
various assistance progranms.

Accounting Process

An accamting systemn is intended to record the financial transac-
tions of an organization. A transaction represents an exchange (or some
o ther charge) pertaining to the financial activities of an organization
These transactions are initially recorded in a journal. A journal is a
chronological record of the business transactions of an organization
In order to provide useful information the journal entries need to be
classified and sunmrized. Transactions of a similar nature are grauped
into an accamnt. For example, there may be one accamt for cash,
another for wages payable, etc. The number and type of accamts depend
upon the infoma tion requirenents of the transit system. Section 15
accaunting and reporting requirements establish standard codes for all
reverue and expense transactions in a transit system. All of an
organization's accamts are collectively called the general ledger.
Data fran the variaus accamts are sunmrized and presented in financial
s tatanents. These financial statements are the foaus of financial
planning.

The Accounting Equation

The accaunting equation which is the basis of all accamting prac-
tice is:

Assets = Liabilities + Equities
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Accaunts can be grauped into several types. Asset accamts repre-
sent econanic resources that can be used to provide future benefits to
the organization. liabilities are the financial obligations of the
organization which are owed to its creditors. Kjuities are the claims
of the awner of the fim to the assets, after the creditors' claims have
been satisfied. A reveme accamt represents the proceeds fram the sale
of a good or the provision of a service. M expense accamt represents
the consump tion of a resource to prodice that good or provide the ser-
vice.

The Double Entry System

Financial transactions are recorded in the accamting records using
a daible entry system in which each transaction affects at least two
accamts., At least one accamt is debited and at least one other accamt is
credited in every transaction. A debit is used to record:

Increases In Decreases In
Asset accaunts Liability accamts
Expense accaunts Fuity accamts

Revenue accamts

A credit is used to record:

Increases In Decreases In
Liability accaunts Asset accamts
Equity accaunts Expense accamts

Revernue accaits

Regardless of the number of accamts imwolwed in ary transaction,
the total dollar amount of the debits mist always equal the total dollar
amount of the credits., Nomally asset amd expense accamts will have
debit balances. Credit balances are the normal status for liability,
equity, and reverue accamts. AMother important equation for all
accamting practice is:

Debits = Credits

T-Accounts

A helpful way of viewing this dauble entry process is thragh the
use of a "T-Accaunt." FEntries made on the left-hand side are the
debits, while entries mde on the right-hand side of the "T" are the
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credits. It should be noted that accamt foms used in actual practice
do not lodk like a T-Accamt. The follaving example consisting of two
transactions will help illustrate the use of a journal and T-accamts.

Metropoli tan Transit Corporation (MIC) currently has $1,000 in
cash, a $600 purchase on accaunt for parts fran Acme Bus Supply listed
under accounts payable, and a $100 accaunt receivable fran the Metro
Independent School District for services rendered earlier in the month
The T-accaunts and balances are shown belav.

Dr. Cr. Dr &g Dr. Cr

Acca:m ts Payal.ale Accaunts Receivéble
Cash (Asset) (Liability) (Asset)
Bal 31000 Bal $600 Bl $100

MTC makes the follaving transactions:
a. MIC pays Acme the due cost of $600 cash
b. A few days later, the Metro Independent School District pays
MTC 8100 for services provided.

The journal entries for the two transactions are:

Dr. Cr.

a. Acamnts payable 600
Cash 600

b. Gsh 100
Accaunts receivable 100

The transactions would be entered into the T-accaunts as follaws:

Dr. (. Dr. Cr. Dr. Cr.
Cash Accounts Payable Accounts Receivable
1000 600 100
a.600 a.600 b.100
b. 100
Bal $500 Bal O Bl 0

In the first transaction (labeled "a") $600 in cash is goirg out (a
credit to the cash accaunt) to pay what is owed to Acme. By making this
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payment, the correspording debit to accamnts payable reduces that
accamt balance to zero. In the second transaction (labeled 'b'"). MIC
receives the $100 owed to it by the Metro Indeperdent School District.
The debit to the cash accamnt is for the incaning cash while the credit
to the accamts receivable accamnt reduces the balance to zero. The
balance of the cash accamt is nav $500.

Financial Statements

The accanting process pemits the collection and classification of
data pertaining to the financial tramsactions of the organization The
variaus financial statements are prodiced fram this data

There are two main types of financial statements: those which
reveal the financial status of an organization at a particular point in
time, and those which sunmrize the organization's financial activities
over some period of time. A financial statement of the first type is
the balance sheet. The incame statement is of the second type. As most
transit systams are pwblicly amed not-for-profit organizations, the
title ''Statement of Revemie, Expense, and Assistanc? may be used in
place of "Incame Statement'. Figure 2.1 represents the relationships
between the balance sheet and the incane statament. (See Chapter Seven
for more discussion of Balance Sheets and Incane St atements.)

The Balance Sheet

As stated previously the balance sheet provides the financial sta-
tus of the organization at a particular point in time. TFigure 2.2 shows
a balance sheet. The main catggories of items on the balance sheet are
assets, liabilities, and equities. (Recall the accamtirg equation:
Assets = Liabilities + Equities.)

Assets. Assets are econonic resources that can provide potential
future benefits to an organization. Assets are broally divided into
current assets ard property, plant, and equipment. Qurrent assets
represent swh resources as cash, receivables and supplies; these are
items which are expected to be consunred or corwerted to cash within one
year. The property, plant, and equipment catggory refers to relatively
lorg-1ived assets which are used in the prodiction of a good or the per-
fomance of a service, suwch as the transit wehicles owned by a transit
s ysten.

A distinction is sometimes made to specifically identify those
current assets whose use is limited to certain purposes (swch as for
aquisition of fixed assets which are on order). The use of a
restricted assets section on the balance sheet would accamplish this
notification objective.

Ligbilities. Tigbilities are financial obligations of the organi-
zation that will result in the probable future sacrifice of econonic
benefits. liabilities can also be classified as either current or lorg
tem. Qurrent lisbilities are obligations which will came due (require
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| FISCAL PERIOD |
I |
BALANCE SHEET INCOME STATEMENT BALANCE SHEET
‘(Beginning) ‘(Ending)
Assets Revenues from Assets
‘(items of value various sources
held by the enterprise)

equal less equal
Liabilities Operating Liabilities
expenses *
equal
and
and
Operating profit
Equity or loss
‘(residual claims Equity
against enterprise
assets) plus or minus
Non-operating

adjustments to
revenues or
expenses

|

equal

Net income or
Net loss

* Operating expenses may be attributable to the generation of specific
revenue items that are recognized, may be unallocated period costs,
or may reflect depreciation charges against long-lived assets.

FIGIRE 2.1 Relationship between the balance sheet and income
statement.
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Metropolitan Transit Corporation
Balance Sheet
As of January 1, 1985

Assets Liabilities
Cash Accounts/notes payable
Marketable securities Taxes payable
Advances

Accounts/notes receivable
Accrued expenses

Inventory Mortgages

Prepaid expenses Bonds

Land Capital lease obligations
Buildg | Rud Bquity
Equipment Capital grants

Accumulated depreciation Retained earnings

Leaseholds

FIGIRE 2.2 Balance sheet.
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payment) within one year. Examples of current liabilities include
accounts payable ( for monies owed to suppliers) and accrued wages ( for
monies owed to employees). Long-term liabilities are those obligations
which are due at some latter point in time, such as general obligation
bonds which must be retired in five years.

Equities. EFEquities represent the other claims on an organization's
assets once the claims by creditors (in the form of liabilities) have
been met. In privately owned firms this is the owner's or stockholder's
equity. Examples of stockholders' equity accounts are preferred stock,
common stock, and retained earnings. As most transit systems are
publicly owned, there are mo stockholders. The term fund equity is
generally used rather than owner's equity for publicly owned, not-for-
profit organizations. Fund equity accounts describe the source of capi-
tal grants ( federal, state, or local).

The Income Statement

The Income Statement (or Statement of Revenue, Expense, and
Assistance) summarizes the financial activity of an organization over
some period of time (e.g., one month, one quarter, or one year). An
example of a Statement of Revenue, Expense, and Assistance is presented
in Figure 2.3. This financial statement is concerned with revemues and
expenses. Revenues are inflows to the organization received in exchange
for the services it renders. Passenger fares are an example of reve-
nue. Expenses represent the outflow or costs incurred to provide the
services. Examples of expenses include employee wages and tire rental
payments. The financial assistance that is received by a transit pro-
perty is also shown this financial statement.

Statement of Changes in Financial Position

A third financial statement that is of use to a financial manager
is the Statement of Changes in Financial Position (or the Sources and
Uses of Funds Statement). This statement is esential because it shows
the principal sources and uses of capital flowing through the organiza-
tion at a particular time, or in other words it aids in assessing the
changes in a organization's liquidity, and structures of the
organization's assets and equities. Liquidity is viewed as an indicator
of how easily and quickly a noncash asset can be converted into cash.

Sources of Funds Uses of Funds
Decrease in an asset category: Increase in an asset category:
- Reduced cash, accounts receivable, - Expanded cash, accounts receivable,
or inventory or inventory

- Sale of physical capacity - Addition to physical capacity
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Sources of Funds ‘(cont.) Uses of Funds (Cont.)
Increase in a liability category: Decrease in a liability category:
- Expanded accounts payable - Repayment of accounts payable

or debt obligations
- Increase in short or long-
term borrowings
Increase in equity category: Decrease in equity category:
- Capital grants - Results of unprofitable operations

- Results of profitable operations

Total Sources = Total Uses

Working Capital

Related to the motion of sources and uses of funds is the idea of
working capital. Net working capital, usually called working capital,
is the difference between current assets and current liabilities.
Working capital gives the financial manager a picture of the excess of
current assets over the claims to those assets. This is important
because as business activities increase in a firm due to expansion,
there is an increased need for working capital '( for inventory, accounts
receivable etc.). Hence eventually both sources and uses of funds must
be identified in advance so that financial managers will know how much
additional capital will be needed to continue normal operations, and can
subsequently plan for obtaining the needed capital.

Cost Analysis

The accounting system provides the necessary information to be used
for financial planning. Such plamning or analysis also requires an
understanding of different cost behaviors. Within a given length of
time certain costs are said to be fixed while others are considered to
be variable. Fixed costs are those which will be incurred in the short
run regardless of the wolume of output. Over a longer period of time it
is possible to change a fixed cost ‘( increase/decrease capacity). It is
the behavior of the different types of costs during the short run that
we are concerned with. For a given level of capacity ( fixed cost), we
are concerned with how different levels of ocutput affect the amount of
the variable costs which are incurred and the size of the operating
surplus or deficit which results. (See Figure 2.4.)

Variable Costs

Costs that change in direct proportion to changes in the level of
activity or ocutput are called variable costs. Examples of these costs
are the wages for wehicle operators and the fuel involved in the opera-
tion of the transit system.
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Metropolitan Transit Corporation
Statement of Revenue, Expense and Assistance
For year endin
December 31, 1985

Reveres :
Passenger fares
Charter service
Advertising
Interest

Total revenue

Less expenses:
Transportation
Maintenance of equipment
Administrative and general
Payroll taxes

Total expenses

Loss before local and federal assistance

Local and federal assistance

Net loss

FIGURE 2.3 Statement of revenue, expense, and assistance (or income
statement) . :
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Variable Mixed
Qutput Output
Step Variable Fixed

‘(or Step Fixed)
——————r
Qutput Output

FIGURE 2.4 Cost Behaviors
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Fixed Costs

Fixed costs are those costs that remain constant in the short run
regardless of the level of output or activity; they are often called
unavoidable costs. Examples of fixed costs are rent, property taxes,
and salaries of managerial and administrative personnel.

Mixed Costs

Other types of costs represent combinations of the variable cost
and fixed cost behaviors. A mixed cost is one which has a minimum fixed
cost ‘(usually associated with the passage of time) and a variable cost
associated with its use. An example of a mixed cost would involve a
transit wvehicle in the reserve fleet. A certain amount of maintenance
is required to keep the bus in operating condition, even if it is not
used during that period of time. This is the fixed cost component of
the mixed cost. If the wehicle is placed into active service then the
usual variable costs ‘( fuel, tires, etc.) will be incurred for the opera-
tion of that wehicle.

Step Variable Costs

A step variable cost (or step fixed cost) is one in which the cost
remains constant within a certain range of output. This cost behavior
can be best visualized in terms of a set of stairs. An example of a
step variable cost might be the use of street supervisors. One super-
visor may be able to monitor up to six wehicles. If additional wehicles
are being operated another street supervisor is required. Thus in g)i.ng
from six wehicles to seven wehicles the supervisory cost would '"jump up'
as a second supervisor would be required. Once you have added a second
supervisor this cost would not change if there were eight or nine or
even 12 buses to monitor. At 13 vehicles, the supervisory cost would
again "jump up'' because a third supervisor would be needed.

Break-even Analysis

The break-even point is that level of output or activity where
total revenue received equals the total costs. At this point, the orga-
nization has neither made mor lost money, but all costs for the period
will be covered. Revenue above the break-even point will generate an
operating surplus while revenue below this point will result in an
operating loss. Even though transit systems don't cover all of their
expenses through passenger fares (and therefore fail to break even or
make a profit), break-even analysis is still a valuable tool. Operating
assistance from federal, state, and local governments can be considered
as revenue and therefore the systems should still use breaking even as a
goal. Break-even analysis can also be used to compare and examine the
performance of individual routes within a system, some of which can
actually make a profit.
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Figure 2.5 shows a graphical representation of the break-even con-
cept. It should be moted that a given break-even chart is relevent only
within the range in which its fixed costs do not change.

A break-even analysis can also be performed mathematically. As
stated previously, the break-even point occurs at the wolume where:

Revermie = Fixed Cost + Variable Cost

Number X Fare = Fixed +  Number X  Variable
of per cost of cost per
Passengers Passengers Passengers Passenger

The terms can be rearranged algebraically to provide the equation:

Break-even = Fixed cost

number Fare per passenger - Variable cost per
of passenger
passengers

Break-even analysis has a mumber of uses as plamning tool. It
illustrates the relationship of varying levels of output and operating
surplus or loss. It allows a transit manager to calculate what lewvel of
service a route will require to break-even. Break-even analysis will
also allow a manager to determine the level of assistance that a service
will require if less than the break-even mmber of passengers are
attracted.

An example of each method will help to demonstrate the techniques. The
data for both examples is:

F = Fixed costs = $500

V = Variable cost per passenger = 25¢
P = Fare per passenger = 75¢
X = Volume of output = ?

The equation F + WX) = P(X) can be used to find the break-even
point. Using simple algebra this equation can be rearranged as:

X =F
P-v

$500
75¢ - 25¢
= 1,000 passengers

The graphic display of this process can be seen in Figure 2.5. The
area above the cost line, below the revenue line, and to the right of
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the break even point represents surplus revenue if ridership on that
route can be increased beyond the break-even point.

Cash and Accrual Basis of Accounting

Differences

There are two basic methods of accounting: cash and accrual. Under
the cash basis of accounting, revenues and expenses are not recorded
until cash is received or paid caut. Thus, a sale made on account is
recognized and recorded only when the payment is received from the
customer. Similarly, if supplies are purchased on credit with payment
due in 30 days, the expense would be recognized and recorded upon
payment to the supplier.

The accrual basis of accounting recognizes revenues as occuring
when a sale is made (or a service rendered), regardless of whether or
not cash was received at that time. Expenses are recognized when
incurred, even though cash may not be paid out then. Accrual
accounting attempts to match revenues and their associated expenses.

A key distinction between the two methods is revealed in the finan-
cial statements produced under each method. Assume that a sale is made
on account on December 31, 1985. Cash is collected from the customer on
January 30, 1986. Under the accrual basis the revenues would be attri-
buted to the year ending December 31, 1985, because this was the period
during which the sale was made. The cash basis of accounting would show
the revenues as attributable to the year 1986 since that is when the
cash was received. In a similar fashion, assume that an expense was
incurred in the year 1985 and paid in year 1986. The cash basis of
accounting would show the expense in the 1986 finaricial statements. The
accrual basis would attribute the expense to 1985 and show the expense
accordingly in that year's financial statements.

Cash basis accounting systems tend to be simpler to operate than
accrual basis accounting systems. The latter are more complex, as a
variety of transactions, not just those involving cash, must be
recognized and recorded. Thus, there are more transactions to keep
track of and more data to collect and maintain. It is generally felt
that the accrual basis of accounting presents a more accurate financial
picture of an organization.

The cash basis of accounting is considered generally acceptable
only when the results that it produces are similar to those which would
have been obtained under the accrual basis. This might be the case for
firms which operate largely on a cash-for-sales basis. Public transpor-
tation has been considered such an industry due to its historical
reliance on the farebox (coin) to generate the bulk of its revenues.
Thus the cash basis of accounting suited the needs of private transit
operators fairly well. As the transit industry moved toward public
ownership, other sources of revenue replaced the farebox's dominant
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position. These other sources tend to be in the form of periodic
payments from various governmental units. Normally there is a delay
between performing the service (incurring the expense) and receiving
non-farebox revenues for performing that service (an operating grant).

Section 15(Uniform System of Accounts and Records and Reporting
System) requires that all reports prepared to meet its requirements use
the accrual basis of accounting. Transit properties not using the
accrual basis may continue to use their existing accounting system, but
must adjust their data to meet the accrual accounting system reporting
requirement.

Cash Versus Accrual Accounting Example

An example will illustrate the difference between cash and accrual
accounting systems. As discussed earlier in this chapter, the amounts
in the left side column are debits while the amounts in the right colum
are credits.

On January 7, 1986 Towline Transit operated a special charter
shuttle for a convention held downtown. The convention organizers had
purchased ride tickets in advance, paying cash for them on December 21,
1985. This initial transaction would be recorded under each method as
follows:

Dr. Cr.
Cash Basis
12-21-85 . Cash 100
(harter revenue 100
Accrual Basis
12-21-85 Cash 100
Unearned charter fares 100

Under the cash basis, the purchase of the tickets would be considered
revenue. However, no service was performed to earn this revenue. Thus
under accrual accounting, the tickets purchased in advance are considered
a liability. :

On December 28, 1985, a special purchase of fuel on credit is made
to operate the charter service. Since this transaction did not involve
cash, no entry is made under the cash basis accounting method. The
accrual method recognizes that a liability has been created.



Cash Basis
12-28-85 No entry

Accrual Basis

On the day of the convention, the tickets are used. The entries
would be as follows:

Dr.  Cr.
Cash Basis
1-7-86 No entry
Accrual Basis
1-7-86 Unredeemed charter fares 100
Charter revenue 100

Once again, since this transaction did mot involve cash, no entry
is made under the cash basis of accounting method. Under the accrual
basis, the performance of the service means that the money collected in
advance can now be recognized as revenue.

Similarly the wehicle operator will eventually have to be paid for
his/her time. At Towline Transit, all employees are paid on the first
of the month for work performed during the preceeding month.

Dr.  Cr.
Cash Basis
1-7-86 No entry
Accrual Basis
1-7-86 Operator wages 60
Wages payable 60

Under cash accounting, there would be no entry since the operator
is not actually paid until the start of the next month. The accrual
method would record the incurrance of the wages expense and recognize
the creation of a liability.
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At the end of the pay period when the operator is paid, the entry
would be:

Dr. Cr.
Cash Basis
2-1-86 Operator wages 60
Cash 60
Accrual Basis
2-1-86 Wages payable 60
Cash 60

At this point in time, the expense for the operator's wages would
be recognized even though it had actually been incurred previously.
Under the accrual method the liability for the operator's wages would be
eliminated.

Depreciation

Depreciation accounting is the process of allocating the acquisi-
tion costs of a capital asset over the period of its estimated useful
life. Another definition describes depreciation as an estimate of the
amount of service potential of a capital asset that has expired in a
given period. Vehicles, equipment, and buildings all have a finite
lifespan. Depreciation accounting attempts to match the depreciable
cost of such an asset to the revenues generated by the use of that
asset. A transit bus may be expected to operate for 12 years. Good
accounting practices require that some means be used to allocate the
acquisition cost of that bus to each of the 12 years of revenue service
that it provides.

Depreciation is commonly associated with use by the for-profit sec-
tor of private industry for income tax purposes. As most transit ser-
vice is provided by not-for-profit organizations, the income tax
implications of depreciation accounting are not relevant. However,
depreciation expense should be recognized as part of the cost of pro-
viding transit service. If depreciation is not considered, then the
transit property is understating its costs. Recognition is given to the
operation and maintenance costs, but not to the capital costs of
vehicles and buildings. Allocating the full acquisition cost of a capi-
tal asset in its year of purchase is not a solution, because it may
result in wide fluctuations of expenses from year to year (unless an
equal value of capital purchases are made each year).

It should be noted that under fund accounting systems, depreciation
is not used. There are legitimate arguments that the use of depre-
ciation accounting is not appropriate for publicly-owned transit
systems. The replacement of wehicles and facilities is funded through
capital grants which are unrelated to the operational expenses of the
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transit property so there is no need to depreciate a capital asset for
income statement purposes. Further, it is not necessary to associate
the expenditure of capital funds with the provision of specific services
‘(matching the revenue generated by the asset).

There are two main causes of depreciation: (1) physical deteriora-
tion due to wear and tear, and ‘(2) obsolescence due to technological
advances. In the first case, the use of the asset contributes to its
decline. A transit bus has a limited life in terms of time or miles
operated. For the latter case, the introduction of a more fuel effi-
cient vehicle may mean that an older ( less-efficient) wehicle is now
obsolete. A limitation on the usefulness of an asset by either of these
causes will determine the useful life of the capital asset.

Estimating Depreciation

The process of developing a depreciation estimate normally involves
three factors:

1. Cost.
2. Estimated useful life.
3. Estimated salvage value.

The cost of the asset is its acquisition cost. This is generally known
with certainty. The other two factors are estimates. The estimated
useful life is some measure of the period during which the asset will be
of use to the transit property. The estimate of usefulness can be a
function of time, volume of usage, or some other basis. A transit
passenger shelter may be expected to last for some mmber of years
before it has to be replaced and a service truck can be expected to last
a different mumber of years. As it is difficult to know in advance how
long an asset will be useful, an estimate must be made.

The other estimate that needs to be made involves the salvage value
of a retired asset. This is the amount of value that will remain when
the asset has reached the end of its useful life. It is also known as
the residual value or the resale value. The salvage value is the amount
of money that a transit property would receive if it sold a retired
vehicle at the end of its useful life. It is also possible that this
residual value may be negative. For example, the cost of dismantling
and disposing of a fuel storage tank may exceed the salvage value of the
metal from the tank.

Straight-line Depreciation

This has been the most commonly used depreciation method. It is
calculated by taking the cost of the asset, less the salvage value, and
then dividing by the estimated useful life of the asset.

Cost -~ Salvage value
timated life 1In years
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For an example, we will assume an asset acquired for $3,000 has an
estimated useful life of three years with no salvage value. Using the
straight-line depreciation method the anmnual depreciation charge would
be:

$3,000 - $0 = $1,000 per year
e

This method is based upon the assumption that the depreciation of an
asset is a function of the uniform passage of time. Thus, if a par-
ticular transit passenger shelter has an estimated useful life of five
years, in each year of its useful life, 1/5 of the acquisition(or
construction) cost of that shelter would be shown as depreciation. Due
to its simplicity, the straight-line method is widely used. It would be
difficult to estimate the mumber of passengers who will use the shelter
each year, so basing depreciation on level of use would be difficult.

There are several objections to the straight-line method. First of
all, it assumes that maintenance expense will be the same in each
period. Normally, as an asset(such as a bus) ages, more maintenance
will be required in its later years than was necessary during the
earlier years of its operation. These higher maintenance charges may be
an indication that more of the usefulness of the wehicle was used wp in
its earlier years. Therefore, the true cost of operating the bus has
seen understated by the depreciation charges in those earlier years.

Straight-line depreciation also assumes that an asset contributes
the same economic usefulness ( revenue generation) in each year of its
productive life. As wehicles become older they may become part of the
peak pool or reserve pool. They are, therefore, used less frequently in
their later years than when the wehicles were new.

Production or Use Depreciation

Under this method, the depreciation of an asset is assumed to be a
function of use rather than of the passage of time. The useful life of
a vehicle may be described in terms of the rumber of miles of operation
that it can be expected to provide. The depreciation charge for a given
period then will be based upon the actual mumber of miles the wehicle
was used in that period. ,

Depreciation is allocated on a per unit basis by means of the
following formula:

Cost - Estimated salvage value
Total use/use during period

which is the same thing as:
(Cost - Estimated salvage value) (Use during period/Total use)

Note that the mumerator of this formula is identical to that of the
straight-line depreciation formula. The difference between the two for-
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milas involves the denominator. The estimated mumber of units of ocutput
is used as the basis for allocation in this formula rather than a
measure of time as found in the straight-line formula.

For an example will we assume an asset has an acqusition cost of
$3,000 and no salvage value. Further, we assume that the asset has a
useful life of 36,000 miles. Usage over a three-year period is 20,000;
10,000, and 6,000 miles per year, respectively.

‘($3,000-$0) (20,000/36,000) = $1666.67
'($3,000-$0) (10,000/36,000) = $ 833.33
*($3,000-$0) ( 6,000/36,000) = $ 500.00

Different patterns of actual usage would result in different
arrangements of depreciation expense in a given year.

Accelerated Depreciation

There are two types of depreciation which are referred to as
"accelerated'' depreciation methods. These methods produce depreciation
charges which are larger in the early years of a capital asset's life
than in the later years. These methods are based on the assumption
that an asset's earning power declines over time. The depreciation
method choosen should recognize this fact in its allocation of depre-
ciation expense.

Double-declining-balance. This method of depreciation is calculated
by the straight-line depreciation charges for the net book value of the
asset. The net book value is the acqusition cost less the accumulated
depreciation from prior periods. The estimated salvage value is ignored
in this method.

Under the straight-line method, the annual depreciation rate for an
asset with an estimated life of three years would be 1/3. ‘(Each year an
equal amount would be written-off, thus 1/3 each year for 3 years.) The
double-declining-balance method would double this rate to 2/3. The
double-declining-balance rate is then applied to the remaining book
value (acquisition cost - accumulated depreciation).

Once again we shall assume an asset with an acquisition cost of
$3,000 and an estimated three year life. Salvage value is ignored. (It
is $0 in this example anyway.)
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TABLE 2.1 Double-Declining-Balance Depreciation Example

Acquisition Accumulated Remaining Depreciation
Year Cost Depreciation Book Value Factor Charge
1 $3,000 $ 0 $3,000 2/3 $ 2,000
2 3,000 2,000 1,000 2/3 667
3 3,000 2,667 333 2/3 222

In our straight-line example the annual depreciation charge was
$1,000. Under double-declining-balance we double this amount to $2,000
for the first year's depreciation charge. The same result is obtained
by developing a fraction of two over the mumber of years of estimated
life for the asset. Thus the factor 2/3 is calculated for the three-~
year life gpan. ‘(See Table 2.1.)

The depreciation charge is subtracted from the remaining book value
to give a new remaining book value: $3,000 - $2,000 = $1,000. In year
two, the factor would be applied to the remaining book value to provide
a depreciation charge of $667.

Under the double-declining-balance method there will always be a
residual amount remaining at the end of the asset's useful life. This
amount can be used as the salvage value, or the final year's depre-
ciation charge can be adjusted to include all of the residual amount to
bring the remaining book value figure to $0. In the example above a
depreciation charge of $333 in the final year would be required to bring
the remaining book value amount to $0.

Sum-of-the-year-digits. This formula also allocates more depre-
ciation to the earlier part of an asset's life than to the later part.
The years of estimated useful life of the asset are added together and
used as the denominator of the fraction. The number of years of life
remaining at the beginning of each particular year is the mumerator.
Thus an asset with a three year estimated useful life would have a deno-
minator of six (3 + 2 + 1). For an asset with an estimated useful life
of four years, the denominator would be ten (4 + 3+ 2 + 1).

A $3,000 asset with no salvage value is to be depreciated over a
three year period. In the first year 3/6 of the $3,000 acquisition
cost, or $1,500, would be allocated as the depreciation charge. In the
second year, the charge would be $1,000, while in the third year, it
would be $500. ‘(See Table 2.2.)
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TABLE 2.2 Sum-of-the-Year-Digits Depreciation Example

Acquisition Remaining Depreciation
Year Cost Life Fraction Charge
1 $3,000 3 3/6 * $3,000 $1,500
2 3,000 2 2/6 * 3,000 1,000
3 3,000 1 1/6 * 3,000 500

Summary

Table 2.3 demonstrates the depreciation charges for each of the
three years under each of the methods that we have examined. As can
be seen from this table, both the double-declining-balance and the sum-
of-the-years-digits methods produce higher depreciation charges in the
earlier years of an asset's life than in the later years. The activity
method is based on the actual usage of the asset in each year and it is
the only method that directly considers actual usage of the asset in
determining the depreciation charge for a given year.

The use of an accelerated depreciation method can result in
favorable tax consequences for an organization. As non-profit transit
firms are mot subject to income tax considerations, management may
choose to use the depreciation method which best suits the nature of the
depreciation experience at the transit property.

TABLE 2.3 Summary Of Depreciation Methods

Production Double- Sum-of -
or declining- the-years'-
Year Straight-line - Use balance digits
1 $1,000 $1666.67 $2,000 $1,500
2 1,000 833.33 667 1,000
3 1,000 500.00 333 500

Total $3,000 $3000.00 $3,000 $3,000




CHAPTER THREE

BUDGETING

Purpose of the Budget

Definition

The budget is probably the most important document prepared by a
transit operating agency. It serves as a touchstone for management
throughout the year, and provides a mechanism for commnicating with
outside agencies and individuals. Strictly speaking, a budget can be
defined as follows:

"A budget is a plan for the accomplishment
of programs related to objectives and gpals
within a definite time period, including an
estimate of resources required, together
with an estimate of the resources
available, usually compared with one or
more past periods and showing future
requirements.' (Thomas D. Lynch, Public

Budgeting in America, Prentice Hall Inc.,
Elg%ewo% Cliffs, NJ, 1979, p. 5.)
ses

The budget, and variants of it, serve several purposes. The infor-
mation in the budget is a concise, but limited, image of the organi-
zation's activities and objectives. This information serves a mmber
of purposes to different people at various times.

Planng’ g. Fundamentally the budgeting process is an extension of
the agency's planning process. The projected activities of the agency,
such as amount and type of service offered, special programs, etc., must
have been determined in advance. The budget presents these forecasts of
activities for the budget year in dollar terms. The budget may provide
data to compare and evaluate alternmative projects or strategies. The
budgeting process is a unique annual opportunity to consider each aspect
of the agency's activities and how it should be changed, if at all,
during the coming year.

The converse of this is that the budget can be used to explore the
effect of resource constraints on the service offered. Budget prepara-
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tion clarifies the relationships between service offered and operating
costs. It also identifies the amount of funds needed to accomplish cer-
tain tasks. These two characteristics can be used to identify differen-
ces between the resources available and those required, and to either
adjust the plamned tasks to fit the resources available, or identify the
additional funds that must be located.

Management. As a management tool, the budget is used to establish
organizational priorities and policy. Top management uses the budget
process to coordinate the managers' expectations and programs, thus
setting the operational direction for the agency for the budget year.
The board and funding agencies can use the budgeting process as a means
to establish organizational direction.

Control. The third purpose of the budget is as a tool for ongoing
management control. Each responsible manager in the agency should have
responsibility for certain budgeted elements, and should be involved in
setting the budget for these areas. The agreed upon budget then provides
a guideline for the manager's activities and a specific measure of his
or her performance.

Concepts in Budgeting

During the past 20 years, various models for the ideal budgeting
procedure have gone in and out of favor. In their pure form, each of
the models is unrealistic to use in the real world of organizations,
information, and politics. Each one, however, has certain valuable
approaches to the problem of resource plamning and allocation, which can
contribute to effective preparation of an agency budget.

Incremental Budget

The simplest form of budget is based m the previous year's expen-
ses, adjusted for anticipated inflation, price increases, and service
changes. The advantage of this approach is that it is quick and easy to
develop. On the other hand, it does mot provide any way to check the
efficiency of the previous year's budget, or to represent the link between
the budget and the level of the agency's activities. The past year's
performance is taken as given, without critical evaluation.

Planning-programming-budgeting

This approach to budget development was introduced in order to
provide some systematic way of allocating resources between alternative
activities. According to this model, budgeting is the logical outgrowth
of a process of identifying the organization's objectives, developing
programs to meet the objectives, and budgeting for each program.
Programs may span organizational boundaries, resulting in a budget form
that does not necessarily correspond to managers' responsibilities, but
that may better reflect the actual dbjectives of the organization.
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Management by Objectives

The management by objectives (MBO) model is designed to decentra-
lize the budgeting process and integrate it in the control structure of
the organization. Each responsible manager is required to negotiate
with his or her supervisor and set objectives to accomplish within the
budget period. These objectives are translated into resource require-
ments that provide a basis for management control and staff evaluation
throughout the budget period.

MBO uses the budget process as a tool for management. Its effec-
tiveness depends on top management's overall style and effectiveness,
including its ability to set goals and objectives and to negotiate ambi-
tious yet achievable objectives with individual managers. One of the
effects of an MBO process is that it decentralizes the budgeting process
by requiring each actor within the organization to take responsibility
for his or her area of activity. This brings plamning and projection
closer to the individuals who will actually be involved, and who theore-
tically have a more complete and accurate knowledge of the activities.

Zero-based Budgeting

The concept of zero-based budgeting was introduced to provide a
mechanism for reviewing programs from past years and cutting out the
ineffective and wasteful activities. In theory, the agency activities
are broken into comparable 'decision units,' with each unit being the
responsibility of a single manager. (One manager may have several deci-
sion units.) For each unit a 'decision package'' is prepareed including
the budget for the activity and uniform measures and descriptions useful
for comparing decision units. The activities can then be ranked by cost
effectiveness, or some other criterion, and the most productive ones are
then selected for funding.

This procedure can result in enormous amounts of paperwork as each
element of a program continuing from previous years must be evaluated
from scratch. Annual repetition of the exercise is a heavy and perhaps
unnecessary burden. The key concept it introduces to budgeting is that
of questioning past assumptions and trends. All activities should be
reviewed periodically to see whether they continue to be useful, and
whether the same objectives could be achieved more effectively or effi-
ciently using another strategy.

Key Concepts

Without adopting any of these mpdels in its pure form, principles
can be drawn concerning desirable characteristics of a budgeting
process:

1. It draws on data from the past year's experience.

2. It should be built on a carefully thought out program of activities,
based on the agency's objectives.
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3. It should be developed in a decentralized process, emphasizing
commmnication with managers.

4. It should examine activities of questionable cost effectiveness
and avoid taking past experience as unchangeable.

Preparing the Budget

Preparation of the operating budget is a time consuming and
detailed undertaking that brings together resources from all parts of
the agency. It is normally the responsibility of the Executive Director
(or General Manager) or a close assistant, such as the Director of
Finance. This person must be able to work closely with agency manage-
ment to assemble all the data required for the budget.

Requirements for Budget Preparation

Because of the importance of the budget both within and cutside the
agency, and because of the complexity of budget preparation, the manage-
ment support structures are very important. The budget cannot be
created and implemented in a vacuum, but is closely tied to many agency
operating procedures. Data for budget preparation must be drawn from
agency records, projections must be based on agency objectives and
plans, and budget adherence must be monitored through the agency's
accounting system.

Ongoing management information system (MIS). Routine collection
and reporting of key operating measures through an effective MIS has
three functions related to the budget.

1. Data provided by the MIS may identify operating deficiencies
requiring special attention, such as excessive road calls or
passenger complaints. Any special resources needed to address
these problems should be accommodated in the budget.

2. Data provided about the operation, such as hours and miles of
service, hours of wages paid, ridership, revemues, etc., is
essential to understanding and forecasting operating costs.

3. During the budget year, MIS reports allow management to track
agency performance with respect to the projections in the budget,
and to explain deviations as they occur.

Adequate accounting system. The usefulness of the budget for
internal control purposes depends on having an accounting system that
can provide timely reports in a form that can be compared with the
operating budget. Accounting records are also a source of important data
for budget development.
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Information on service provided. In order to justify the financial
requirements ot the agency, an inventory of agency products and activi-
ties is required. Detailed data on the amount and types of transit ser-
vice offered during the current and past years is required to project
service offerings during the budget year. In addition, agency activi-
ties such as public information, ridersharing matching, marketing cam-
paigns, special studies, and other less quantifiable activities should be
inventoried and listed for the budget year.

Procedure for budget submission and approval. Because of the
number of participants in the budget process, and the length of it, it
is important to have in advance a structure for this process. This
structure should include the information and forecasts required, staff
responsibilities for budget preparation, and the timetable for budget
development. The form of each report required by external reviewing
agencies and the schedule and form of external review should be
predefined.

Normally the structure will change little from one year to the
next. Once established, past years' procedures can provide a model for
current preparation.

The Process

The budgeting process can be divided into three overall phases.
The first phase is internal preparation. This is the most time consuming
and detailed portion of the process. The structure of the budget must
be determined. Detailed information and forecasts on costs and
operating statistics must be collected from throughout the organization.
This information must be transformed and synthesized into a comprehen-
sive and coherent document.

The second phase, external review and negotiation, draws on the
manager's Exolitical and commmnication skills. This phase is a test of
the agency's network of community and political support, built up
throughout the year, or years.

The final phase, implementation of the budget, provides a guideline
throughout the year to the performance of the agency and of individual
managers. Deviations from the expected performance are an indication
that the assumptions used in developing the budget are not consistent
with the actual trends.

Internal Preparation

The steps of internal budget preparation include: structure defini-
tion, revenue assessment, data collection, cost forecasting, documen-
tation, and internal review. The process often involves various
iterations of these steps, as additional data requirements are iden-
tified, forecast costs are not met by revenue supply, and additional
requirements are imposed by external reviewers.
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Structure

Because of the various functions of the budget document, the struc-
ture of the budget must be carefully thought out in order to accomplish
each function most effectively. Three types of organization must be
considered in establishing a budget structure: time periods, accounting
categories, and the organization of responsibility.

Time periods. There are two levels of time structure to be con-
sidered when defining the time periods for budgeting: the fiscal year
and the periodic reporting or accounting periods. Time periods used for
budgeting and accounting purposes should be selected to be as well coor-
dinated as possible with each other and with other time periods used.

If these factors are mot taken into consideration, time consuming
adjustments to accounting reports are likely to be required to make them
comparable to budgeted figures, or to put them into the format required
by the external agencies. The fiscal year is often selected to coincide
with the fiscal year used by the state or mmicipal funding agency.

This simplifies budgeting and annual reporting.

The budget used for review by the board and ocutside agencies
usually presents costs for an anmual period, or possibly for four quar-
ters. Further detail makes the budget confusing and may complicate
discussions with ocutside agencies. For internal purposes the budget
miust be subdivided into reporting periods ranging in length from four
weeks to three months (a quarter). A primary consideration in deter-
mining the length of the accounting period used is external reporting
requirements. If you are required to bill the state monthly for reim-
bursement of operating expenses, it makes sense to use months as the
accounting period. The disadvantage of using months is that they vary

Accounting system. The line items or expense categories used for
budgeting and accounting should coincide for two reasons. First, once
the budget has been approved by the necessary outside agencies, its main
purpose becomes internal control. Frequent comparisons are required
between the expected expense figures, as included in the budget, and the
actual expenses during the year, as reported by the accounting system.
The more closely the budget and accounting structure resemble each
other, the easier this comparison is. Second, the primary source of
data in preparing each year's budget is the accounting records from the
previous year. If expense records coincide with budgeted line items,
the task of extracting relevant information is made much easier. In
order to make these comparisons the divisions of the expenses in the
budget and accounting reports should coincide.

Many external constraints may apply to the account categories used.
Federal reporting requirements, as defined by Section 15, apply to all
agencies receiving assistance from Section 9. In addition, state or
local requirements may apply.

Organization of responsibility. In an agency where budget respon-
sibility is shared by several managers, this should be reflected in the
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structure of the budget. Not only will each manager's input to the
budgeting process be identifiable, but the line items that fall under
their authority will be well defined. For example, a separate line item
for materials and supplies may be required for the office manager, the
maintenance manager, the operations manager, and the marketing and
planning manager. Alternatively, all these people could be required to
purchase their supplies through the office manager, who would then be
responsible for the only line item for materials and supplies. The Sec-
tion 15 reporting requirements have included some divisions by respon-
sibility by breaking out some expense categories by function.

Revernue Assessment

The majority of transit operations' budgets are constrained by the
amount of revenue and financial assistance available to them. In order
to determine a target size of the budget, it is helpful to estimate the
amount of revenue that will be available. Contacts at funding agencies
(state, municipal, and federal agencies) should be sounded out to iden-
tify what scale of change, if any, they anticipate. If dedicated tax
revenues are used for funding the operation the amount of revenue
expected from this source should be estimated. Fare revenues should be
projected. If a fare increase is anticipated, the effect of the
increase on ridership and total revenue should be estimated. (A tech-
nique for estimating the effect of a fare increase is described below.)

Data Collection

Data should be collected from each manager concerning their antici-
pated operating expenses for the coming year. This will include three
types of information: activity plans and estimates, background data for
estimation of variable costs, and direct estimates of fixed or indirect
expenses .

Activity plans and estimates. FEach manager should describe what
activities and projects they anticipate carrying out during the budget
year. This would include estimates of the amount of service provided,
changes in scheduling that might affect costs (such as introduction of
part-time operators), special programs (such as an intensive marketing
or a maintenance campaign), hiring expectations, and any other factors
that would contribute to the cost of their program.

Background data. Background cost information is required to esti-
mate the variable costs related to providing service. Projected cost
per gallon of fuel, cost of tire contracts, projected fuel consumption,
pay hours per service hour, and effective operator wage (including
contract or cost of living allowance increases and progression effects)
are needed.

Direct estimates. Each manager should also provide direct estima-
tes of fixed costs within their jurisdiction. These will include
building utilities, office equipment, janitorial services, meeting fees,
travel, contracted services, insurance, and other expenses that do mot
vary with the amount of service offered.
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The collection of data provides an opportunity for responsible
individuals thraighout the agency to became actively imwolwed in the
budget development process. Staff imvolvement accamplishes three

thirgs:

1. It allows the mansgers' plans to be reconciled with each other
and with reality. Cross-departmental programs can be planned ard
coordinated.

2. It taps the detailed infomation on day-to-day costs and opera-
tions that is familiar to mansgers.

3. It provides a mechanisn for negotiating goals amd budget levels

that will be used for control purposes during the hudget year. This
can be used to implement the concepts of MBO.

Cost Forecasting

Based on the amount of service to be of fered, the unit costs pro-
jected, and the direct estimates of other costs, the projected expenses
by line item can be calailated. FEach cost item in the budget is one of
three kinds:

1. Fixed costs do not deperd on the amount of the service beirg
offered.

2. Varisble costs are directly related to the amount of service
offered. Variasble costs may be related to one of several service
measwes, swch as hours of serxvice, or pea vehicles. Fiel, for
example, deperds on the miles of service driven, while wages depend
on the hours of service offered. Each of these can be masuwred in
several ways, swch as wehicle hours, reverue hours, platfom hours,
etc. It does not matter for budgeting purposes which one is used,
as lorg as it is used consistently thraighout all calailations.

3. Semivariable costs fall between these two types. 'They vary with
the amount of service, but the relationship is not direct. For
example, a small increase in hours of service will not necessarily
require an increase in ma intenance wages, but a large increase may
require hiring an additional mechanic and a resulting wage increase.
Semivariable costs are harder to estimate since the relationships
between them and the service operated are not clearly defined.
Usually a reasonable estimate can be made based on experience.

Table 3.1 indicates one classification of costs as fixed, variable, or
senivariasble, and the measure of service to which they can be related.
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TABLE 3.1 Costs By Type

Measures of Service Cost Type

Expense Bus Bus Peak Variable Seml Fixed
Hours Miles Buses Variable

Operator Wages X X

Vehicle
Servicing X

Fuel X
Tires X

C I T -

Insurance X

Road
Supervisors "X X

Maintenance

Supervisors X X

Vehicle
Maintenance X X

Maintenance
Expenses X

Tickets X

Public
Information

Licenses

Vehicle
leasing X X

Administrative
Staff Costs X X

Rent X X

Building
Maintenance ' X X

Building
Urilities X X

Staff Cars X

Source: Booz, Ailen & Hamiiton, inc.
Bus Route Costing Procedures A Review, Technology Sharing Program,
U.S. Department of Transportation, May 1981.




Documentation

The many detailed pieces of information that make up the budget
must be summarized and concisely documented. For internal use, this
should include any assumptions that were used so that the budget my
be revised by another staff member if necessary, and so that it may be
used as a basis for the following year's budget.

It is helpful to include expense figures from previous years in the
summary documentation. Comparing the projected budget with current year
budgets and actual expenses provides a guideline for identifying errors
and changes. This gives an opportunity to either make corrections or
prepare an explanation of major deviations from past performance.

Internal Review

The budget should be reviewed carefully within the agency before it
is passed to external groups for review. This internal examination
should be used to check for errors, inconsistencies, and issues that are
likely to be raised by other reviewers. This review should involve
internal staff and managers who are likely to spot any problems.

A quick measure of the reasonableness of a budget, and ane that is
sure to be used by reviewing agencies, is to compare the proposed budget
with performance during the current and past years. The percentage
change of each line item should be calculated, as well as the percentage
change in quantity of service offered (See Table 3.2.) Overall, each
change should be close to the percentage change in service, plus the
expected rate of inflation. Any line items that increase at a rate
significantly different from this should be examined, and the reason for
the unexpected change identified. For example, introducing new main-
tenance procedures might result in a higher parts cost in order to
reduce the number of road calls: this might cause maintenance materials
and supplies to increase much faster than inflation.

Performance measures that are routinely monitored in operation
should be calculated for the projected and budgeted figures. These can
be checked for reasonableness against current agency performance. The
reason for significant changes should be identified. Reviewing sgencies
are also likely to use these measures to compare your agency's projected
performance and forecasts against those used by other operations of your

type.

If a mjor discrepancy exists between the costs forecast for the
planned level of service and the amount of resources available, adjust-
ments to the initial budget may be required. Specific projects or even
the amount of service offered may be cut back. This probably will
require returning to the cost forecasting step in budget preparation and
trying various service levels until an appropriate one is identified.
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Table 3.2 Budget Comparison with Past Years

Expenditures Budget  Estimated  Proposed X Change 1% Change

1983 1984 1984 1985 1983-1984  1984-1985
301 Wages
Dperators 1446832 162013 182552 294292 24,33 39.30
Nechanics 41249 34663 31163 83402 23.97 8340
Adeinistrative 134337 165951 97032 146442 -27.78  §0.92
SUBTOTAL 322438 382627 330747 484336 2.97 46,44
502 Benefits
FICA 24184 28497 24806 36323 2,97 4644
Health Insurance 9432 13384 10017 12406 3.78  23.85
Life Insurance 4244 3398 3956 3606 -6.79 4171
Uneaployaent 63 265 15113 5000  23888.89 -66.92
Workers Coap. 6978 13807 +889 19302 -1,28  183.09
Sick Leave 22419 13517 13517 9083 -39.71  -32.80
Vacation 239 17235 17235 10602 -22.94 -38.56
Other pd. absence 164 462 9 300 ~100.00 ---
SUBTOTAL 90095 92985 §1533 99024 1.62 8.16
303 Services
Promo Services 387 610 606 683 3.24 12.71
Prof. Services 12510 14163 13319 13500 6.47 16,3
Contract Maint. 22642 22717 15080 8000 -33.40 -44.88
Security 13352 16888 146888 146883 -33.40  -46.93
SUBTOTAL 31091 54440 43893 41068 -10.17  -10.51
504 Materials/Suppli 345 700 661 653 16,99 -1.21
Fuel, Lubricants 78407 94826 91931 113500 17.25  19.49
Tires 9637 12880 14529 16430 50.45  18.37
TOTAL 728428 8468353 84957¢ 1233223 16,63  45.16
SERVICE HOURS 33508 41700 43315 41252 29.27 A7

FARE REVENUE 178464 237783 178508 236530 .25 3.2
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External Review

For agencies relying on outside discretionary assistance, such as
an appropriation from mmicipal general funds, the external review and
negotiating process can be as important as the analysis that goes into
preparing the budget. Quality analysis is rarely sufficient to ensure
budget approval, because the process is usually quite political. There
are measures that can be taken to increase the likelihood of approval of
an acceptable budget.

External review begins with board spproval, since a copy of the
budget is likely to be made available to the media at any board meeting
where it is discussed. Once the media have received and reported on the
proposed budget, your flexibility to make revisions internally is
reduced. '

Preparation

Although these interagency negotiations reach a climax during the
budget process, the cutcome of extended review is likely to depend on
the groundwork of interpersonal and interagency relationships that has
been established during the past.

One of the most important sources of support for your activities is
the base of clients and users of your services. The better defined,
more visible, and more active your constituency is, the greater the
level of political support for your activities is likely to be. 1t is,
therefore, important to you to identify who uses your services, ensure
that they are as satisfied as possible, and, in some situations, to
establish formal commmnications links with them or their represen-
tatives. Neighborhood associations, organizations representing busi-
nesses that benefit from your service, or constituency groups such as
the handicapped or aging, may provide valuable direct or indirect sup-
port for your agency's activities. Often, the mere existence of a
visible constituency is effective without requiring any specific action
on their part.

Good relations with the reviewing agency, and particularly the
individuals involved, may significantly speed the budget review process.
These relations must be developed over an extended period of time, and
not just as budget time approaches. Municipal or state staff, nego-
tiators for contracting communities, and influential council or assembly
representatives may all be cultivated as supporters in the review and
approval process.

Supporting Documentation

A package of materials for ocutside review by the news media and
other agencies is required. This package should emphasize the product
that will be delivered for the projected budget, particularly any
planned projects that will improve it. It should anticipate and answer
obvious questions about the budget, including major changes from pre-
vious years and significant assumptions.
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Hearings

Budgets frequently must be presented orally before a reviev conmi t-
tee. Preparation for the hearing should inclide materials swch as
charts and handauts necessary to clarify arny mjor points you wish to
make. A dry run of the presentation in front of agency staff can be
very helpful, both to smooth the raigh edges of the presentation, and to
anticipate difficult questions and objections that might arise.

Negotiations

Many agencies mist negotiate for financial assistance. It is help-
ful to prepare a rarge of scenarios indicating what the effect of
various levels of contribution would be on your agency and particularly
on the service you offer. A clearly prepared budget, in which the rela-
t ionship between the amount of service offered and agencey costs and
reverues is clearly laid out, can be a very helpful tool in assessing
the impact of variaus levels of funding.

The budget itself my be formlated as a negotiating tool. The
more explicitly the relationships between variable costs and service
levels are defined, the more easily various scenarios representing dif-
ferent levels of service may be developed. 1t is helpful to be able to
calailate the effect of budget cuts on service offered, so that the
impact of deviations fram the proposed budget can be assessed.

Implementation

The usefulness of the budget as a mnagement tool depends on how it
is used thraighout the year. Wile ciramstances may chamnge fram the
forecasts mde for the budget, the budget still provides a baseline fram
which deviations can be oblserved and analy z=d.

Operating Budget

Once the budget has been reviewed and approved, it mist be put into
a working fom for day-to-day use. This requires dividing each expense
category into portions for each accamnting period. In mary cases the
iten can be divided equally between the periods, particularly in the
case of an accrued expense. Other expense items are likely to vary con-
siderably between periods. Wges, for example are likely to be lawer
during the period including the Christmas and New Years holidays than
during other periods; school holidays may influence wage expenses if
addi tional school service is provided.

The budget will need to be revised if unforeseen changes take
place, so that it can remain a realistic guideline to spending levels.
If a funding agency chamges the level of assistance it provides, ad just-
ments must be made to agree with the nev level of resources available,
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including possibly adjusting the amount of service offered. If the
amount of service of fered does not mtch the amount budgeted. If the
amount of service offered does not match the amount budgeted, the
expense items affected by the amount of service should be ad justed
accordingly.

Periodic Reports

Perfomance during the year is measured in periodic reports that
canpare the actual expenses with those projected by the budget. Table
3.3 shows an example fomat for swch a report. The budgeted and actual
expenses are used to assess perfomance for the period. Year to date
budgeted and actual figures camplement the period infomma tion by
smoothing aut fluctuations that my ocair from one period to the next.

Variance Tracking

When actual expense data fram each accamting period is available,
it should be campared carefully, line item by line item, with the
budgeted amounts. Differences fram the budget should be calailated,
both in dollar amounts, and as a percentage of the budgeted amount.

Wherever a significant deviation fram the budget ocaurs, an expla-
nation should be sought. Variances between budgeted and actual expenses
may ocair because the amount of service offered is different fram the
amount planned and budgeted. In other cases expenses my be budge ted
for an equal amount in each period of the year, while they may actually
ocair unevenly between periods. On the other harnd, variances may indi-
cate a sperding trend that needs to be corrected or ad justed thraigh
managerial action. In critical situations, sith as an increase in fuel
prices above the budgeted level, the budget may need to be revised by
reducing the budget for a less essential line item in order to provide
sufficient funds for essential expenses.

Analysis Techniques

A number of analysis techniques are valuable in preparing the
budge t.

Linear Average Annual Growth Rate

For lack of a better method, future trends can be extrapolated fram
past experience. The simplest me thod for this, as shown in Table 3.4,
is to calaulate the percentage increase in costs experienced during past
years, and use an average rate of increase to estimate the increase
during the budget year. The problem with this technique is that it does
not respond to trends in the rate of charge: for example, if there has
been an overall decrease in the rate of inflation over the years exa-
mined, this will not be reflected in the forecast.
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Table 3.3 Budget Report: May 1984
Total 1 This Month Percent i Year to Date  Percent
Budget | Budget Actual Variance ! Budget Actual Variance
Casualty & Liability Costs : !
30401 ,Phys Damage Ins 42900 ¢ 3379 3502 -2.01 % 17873 17756  -0.7%
30603,Liability Ins 110808 ¢ 9234 9363 1.41 1 46170 47038 1.91
30606, Deductbl Payout 816 1 68 157 130,91 ¢ 340 364 1.1%
30608, 0ther Insur. 2856 © 238 251 3.5% ¢ 1190 1153 -3.11
306 Total Cas/Liab 157380 ¢ 13115 13273 1,20 1 65575 46311 1.11
Taxes : H
307 Taotal Veh License 120 © 10 10 0.07 ! 30 J0 0.01
Miscellaneous Expense H i
30901, Dues/SBSCR 3240 270 258 -4.4%1 %0 1350 1295 -4,11
50902, Travel 4152 1 346 799 129.81 ¢ 1730 1683  -2,71
30908, Advertising Med 18480 ! 1540 1573 2,11 7700 8264 7.3L
50999, Other 3820 1 485 470 -3.11 7 2425 297 -2
309 Total Mis Exp 31692 ¢ 2641 309 17.21 % 13205 13639 3.3
Interest & Expenses H '
511 Total Interest 44411 T 3701 2964  -19.91 7 1B505 14836 9,01
Leases & Rentals H o
51210, Computer Lease 2076 173 173 0.0% i 845 856  -1,0%
51213,044ice Equip RN 15600 3 1300 1285  -1.21 1 4300 6485  -0.21
312 Total Leases/Rntl 17676 1 1473 1458 -1.0%7 7 7363 7341 -0.31
Sumaary H H
Total Exp 4582671 ¢ 3B49Sh 362289  -5.9%  1BBAA34 1765085  -4.31
Total Revs 2133648 | 1B0770 1684686  -6.7% 1 BBL10S 798648  -9.91
Oper Deficit 2449022 | 204185 193603  -5.21 1 998329 966437  -3.21
Ferformance Neasures : ]
Exp/Veh Hr $29.71 1 $29.48 $30.13 H
Exp/Veh Mi $2.63 1 82,61 82,067 \
Rev/Veh Ni $1.22 7 $1.23 $1. 24 '
Oper Ratio 0.47 | 0.47 0.47 i
Pax 4200093 | 355847 334733 i
Pax/Veh Hr 271,20 21,2 27.8 H
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Table 3.3 Budget Report:

Hay 1984 (cont’d)

Total | This Month Percent ! Year to Date Percent
Budget 1 Budget Actual Variance i Budget Actual Variance
Assumptions ' i
Vehicle Hours 194272 ¢ 13059 12023 P 63331 59979
Vehicle Miles 1743274 | 147567 135863 | 738240 477757
Operator Rate,Effect 8.94: 8.9 8.98 :
Hechanic Rate,Effect 8.78 7 8.8% 8.89 '
Fuel Unit Price 0.99 1 $0.99 $0.97 }
0il Unit Price 0.78 ¢ $0.76  $0.70 :
Revenue Per Veh Hr 13.72 V13,74 14,03 '
Line Ttess ‘ :
Salaries and Wages H :
50101,010,0perators 1572083 1 133092 122536  -7.91 | 645687 592801  -B.21
50102,010, Supervisors 140288 : 11691 10957  -6.3% 7 58453 37946  -0.91
90102,041,Mechanics IT3153 ¢+ JI4TL 32064 1,97 1 147139 148042 0.6
50102, 042, Foresen 88489 1 7374 731 0,91 ¢ 36871 36974 0.3%
30102,160,Adeinistration 228810 ! 19067 19326 1.4% 1 95337 - 95882 0.62
501 Total Labor 2402823 © 202695 192196  -5.2% 1 983506 931643  -5.31
Fringe Benefits H :
50201,50c. Security 175762 1 14826 14057  -5.201 1 71947 48096  -5.4%
50202, Pension 183632 ¢+ 15490 14687  -5.2% % 75169 71143 -5.41
50203, Hosp/Med Ins 210600 1 17100 18452 9.1% 1 83500 88604 3.61
50204, Dental Ins 12810 1+ 1035 1392 34,511 5175 6294  21.62
50205,Life/ADLD Ins 8460 ! 705 712 1.0%X 1 3523 3557 0.91
50206, Disability 16500 ¢ 1375 1372 -0.2% 1 4875 6857  -0.31
50207, Unenployment 24924 2077 2083 0.4% 1 10385 10413 0.31
50208, Workaens Cosp 70800 ¢ 5900 9869  -0.5% 1 29500 29780 0.91
5020%,8ick Leave 21053 1 1774 1813 2,28 1 Be 8331  -3.5%
50210, Hol idays 85242 + 7183 7086  -1.41 7 34934 33189 -5.01
50211,Vacation 107108 1 9032 9354 J.61 0 43863 40947  -b.61
50212,0th Paid Absence 7666 | 644 615  -4.91 1  Jist 2983 -5.11
50213,Uniforas 9792 1 816 822 .70 7 4080 3954 -3.11
502 Total Fringes 934348 ¢ 77961 78515 0.70 1 182725 374169  -2.21
Services : g
303 Total Services 80280 6690 6924 J.50 1 33450 16902 10.31
Materials & Supplies ' H
50401, Fuel /Lubricants 666439 1 S58B4 44577  -20.2% 1 276096 220912  -20.01
50402, Tires 72000 ¢ 4000 5486  -B.6%7 1 30000 27482  -B.41
50499, Transfers, Etc 11076 1 923 936 3.6 1 4815 45271  -1.M1
50499, Parts 22029 © 10330 9510  -7.9% 1 51677 47443  -8.21
50499,0ther Materials 19056 + 1588 1429 -10.0% 1 7940 8046 1,31
304 Total Mtls/Supplies 890600 | 74725 61958 -17.11 1 370328 308410 -14.71
Utilities : !
305 Total Utils 23340 ¢ 1945 1894  -2,6% 1 9725 9782 0.61
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Table 3.4 Trend Forecasting Technigques

Average Average

Year Calendar Revenue Percent Regr. Growth Growth

Nusber  Year Increase Point {(Linear) (Cospound)
i 1975 B7419% 819417 874194
2 1976 879255 0,58% 832159 889267
3 1977 858392  -2.35% 844901 904398
L 1978 807482  -3.95X 857643 920193
3 1979 825743 2.26% 8703835 936038
b 1980 816433  -1.13% 883127 952193
7 1981 837092 2,53 895849 968611
8 1982 891013 6. 441 908611 985310
9 1983 938147 7.53% 921353 1002297
10 1984 1019584 6.41% 934093 1019376
11 1985 946837 1038082 1037134

Total 16.33%

Average Annual Growth Rate (Linear)=16.33/9 =0,018142

Year {1 Revenue = 10195842 (1+,018142)=

1038082

————

Average Annual Growth Rate (Comp.) = (1019384/874196)#4(1/9)-1= 0.01724

Year 11 Revenue = 1019384% {1+.01724)=

1037154

Linear Regression: Revenue= A+ B ¥ Year Nusber

= 804475 + 12742 # Year Number

Year 11 Revenue = 806475 + 12742 % 11 = 944837
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Compounded Average Annual Growth Rate

Another me thod of creating an average rate of grawth is based upon
detemining a percentage increase which if campounded anmually, starting
with the value of the first data point, will equal the value of the data
point for the final year of the period. This line which connects all of
the campounded points can be exterded into the future as a projection.
This method provides a similar, but slightly different, result fram the
simple averaging of anmal charges. The results are slightly different
because this me thod relies only on the beginning and ending values ard
ignores the fluctuations of the intemediate data points. Detemmining
the campounded averate rate of gravth is demonstrated in the follwing

example:
Average rate of gravth = (E‘ndin value ) Y(@-1) -1
BegtTRtrE Ve lie

where:
n = period of years = 10
Ending value = 1,1019,584
Beginning value = 874,196

Average rate of grawth = (150191584) /(10-1 _,

= 1.1663105 /9 - 1
= 1.01724 -1

= 01724 or 1.724,

Linear Regression Analysis

In some cases more sophisticated tools may be used to represent the
factors that affect the item being forecasted. The expected acauracy of
the forecast generated this way deperds on various statistical factors.
The campleteness with which the model represents the various causes of
charnge is one of these. A equation that predicts ridership without
taking accamnt of unemployment may work fine until the year a recession
ocaurs, but may badly misrepresent ridership that year. Mmother problem
can be caused by a model that requires data that is not available wi th
sufficient acauracy.
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Multiple regression, similar to linear regression described above,
can include a number of variables that my help to predict the desired
information. For example, ridership may depend on econamic conditions,
unemployment levels, fares, amount of service, and other factors. If
historic informa tion on these factors is available for a number of
years, they can be inclided in a multiple regression, prodicing an
equation that can be used to predict ridership, given estima tes of
unempl oyment, fares, etc. Various statistical programs are available
for microcamputers and larger camputer systeans to perfomm the
regression.

Sophisticated models have been developed to help estima te certain
cost elements in the budget, and to project then for several years into
the future. These are available as camputer programs for variaus types
of camputers. Several examples are discussed in Chapter Ten.

All three of these methods are sunmarized in Table 3.4 and are
graphically displayed in Figure 3.1. All are valid techniques, but each
provides different results. The best strategy to use when making pro-
jections is not to rely on ary sirgle technique, no mtter how
impressive or sophisticated it may appear to be. FExamine a variety of
options and lok for similar results. In mary cases, the simpler proce-
dures are as valid or better than other me thods.

Cost Allocation

As discussed previously, mary variable costs included in the budget
deperd on the amount of service that will be of fered during the budget
year. (perator wages, fuel, tires, and spare parts are all itans
directly connected with the number of hours or miles of service
operated. Other expenses swch as fringe benefits and mechanic wages, are
indirectly connected to the amount of service. The budget can be most
effective as an planning tool for the organization if these rela-

t ionships are incorporated in the budget.

The most direct way to estimate these costs is to review each
expense line iten in the budget, and identify those that are directly or
indirectly associated with the amount of service. For example, fuel,
spare parts, and tire expenses are all directly related to the miles of
service operated. tours wrked, and thus wages paid, plus those bene-
fits directly tied to wages paid (pension, and FICA, for example) are
related to hours of service operated. The exact relationship can be
found by analyzing costs fram past years.

In order to project variable costs, a cost of the item per unit
(hour, mile, or other maswe) of service mist be detemined. In mary
sitvations this can be done by detemining average costs for the per-
viais year. For example, the cost of parts is related to the miles of
service operated, and the average cost can be detemined by dividing the
previous year's parts cost by ﬁe number of miles operated. This
average is based on the previous year's experience and may not be valid
for the budget year if charges ocaur, sich as a significant portion of
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the fleet caning out of warranty or the average fleet age charging. 1If
no swh changes are expected, the average rate obtained this way can be
adjusted to include effects of inflation, and used to forecast parts
costs for the budget year. If charmges will be ocairing, an estimate of
their effect on the average must be inclided before it can be used for
cost projection. Similar methods of calaulating other variable costs
are shown in Table 3.5. (This technique is not acawrate for predicting
the cost of additional service, or service segments, swch as a raite or
time of day. Unit costs for swch small portions of service my vary
significantly from the average cost found in this way.)

The dominant cost in most transit operating budgets is wages.
Operator wage costs are a variable cost, closely related to the amount of
service of fered. They can be calailated directly from the hours of ser-
vice planned if the average hourly operator wage and the mumber of pay
hairs per platfom hour are knom, using a formla suwch as that shown in
Table 3.5. (osts of paid absences by operators (sick leave, vacation)
must be calailated fran the average number of days taken fram each type
of absence by operators in a year. The cambination of wages for time
worked and wages for paid absences cover the cost of all operators for
the year.

Mechanic salaries are semi variable and can be treated as a fixed
cost unrelated to the amount of service offered unless a significant
charge in the amount of service is planned, which would require hiring
or laying off a mechanic, or a charge in maintenance practices will
require a charge to the mechanic force.

Fuel costs can also be estima ted directly fram the amount of ser-
vice to be offered. The key to correctly estimating the fuel price is
forecasting the price of fuel acairately.

Some discretion mist be used in adopting previcus years' statistics
for future forecasts. Changes in operating conditions or mjor changes
in the amount of service provided cauld make past experience an inac-
curate indicator of future needs. For example, a mjor increase in the
amount of service of fered caild result in hiring junior operators, and
therefore lavering the effective wage rate. Charges in work rules and
contract increases will change the amount of time paid per hour of ser-
vice ard the effective wage rate.

Revenue Projection

A special forecasting technique applies to fare reverue. Very
often fare increases are required in order to generate addi tional fare
reverue. Fare increases are a daible-edged sword: while they increase
the amount contributed by each passerger, they usually result in the
loss of some passergers. As a result the increase in fares received is
not as great as if all existing passengers simply paid more.

A frequently used rule of thumb, knam as the Simpson - Qurtin
rule, is that every 37, fare increase results in losing 1% of passengers.
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This rule is a vast generalization: the actual ridership loss depends
on the characteristics of particular riders, what alternative transpor-
tation they have, why they are making the trip, what their financial
resources are, etc. The sensitivity of ridership to fare charges is
known as elasticity. Elasticity is the percentage change in ridership
prodiced by a 1% change in fare: the 3% rule of thumb corresponds to an
elasticity of 1/3 or .33. A higher elasticity indicates greater sen-
sitivity to fare changes. Unless you are able to calailate elasticities
of your ridership by identifying exactly what percentage of your
ridership in each fare category was lost solely as a result of past fare
increases, this tool is most useful for estimating the rarge of revermue
increase that can be realistically expected fran the fare increase.
Table 3.6 illustrates an example of fare reverue projection.



TABLE 3.5 Examples of Variable Cost Calculations

Expense Object Data Project Cost
Parts Parts costs= Annual parts cost Projected parts cost * planned
Annual miles of service miles of service
Fuel Fuel
comsumption= Annual gallons used ‘(Planned miles of service/projected fuel consumption)
Annual miles of service * projected fuel cost
Operator Part time Annual operator hours paid
Wages rates = for time worked Planned hours of service and part
Annual hours of service time rate * projected average wage
Average operator wage
Tires Projected lease cost per mile *

planned miles of service

6S




Table 3.4 Revenue Projection Using Elasticities

A B c D E F 6 H | J K
Percent Percent
Service Annual Present Present New Fare Riders New New Revenue Assused
Riders Fare Revenue Fare Increase Lost Riders Revenue Change Elast.
Data Data BaC Data ((E-C}/C)#100 FeK (1-(6/100))4B (1]] 1-b Data
Urban Systes

Adult 1237281 0.50 618641 0.60 20,01 4,71 1154796 492877 74237 0.33
E4H 474881 0.25 168720 0.30 20.01 8,71 629889 188947 20244 0.33
Student 592702 0.35 207446 0.40 14,31 4,81 564478 225791 18344 0.33

Total ## 2504844 994806 2349163 1107635 112829

-6.21 1.3

Percent Change




CHAPTER FOUR

CASH OONTROL

Introduction

Cash control includes all the procedures managers take in order to
ensure the safe and orderly movement of cash from the time that it
leaves the possession of the customer until it is deposited at the bank.
Sound cash control procedures are important for many reasons. Any busi-
ness which handles large quantities of cash must protect itself from
theft or face the possibility of high insurance premiums and the poten-
tial for severe injuries to employees. In addition, firms which main-
tain strict cash control measures will find that these policies foster a
belief among employees and the public at large that the company is
accountable for, and protects, the public's investment.

Embezzlement, or employee theft, is a growing problem for many
businesses. The American Management Association (AMA) has reported that
about $4 billion in cash is lost to employee dishonesty each year. It
is a fact of human nature that employee theft will occur, and it is the
duty of a general manager to create an environment that will minimize
the effect of this tendency. More generally, sound cash control
reflects upon the management of a company as a whole. Furthermore,
since most urban transit properties are in the public sector, they can
ill-afford the harsh public criticism which will almost inevitably
follow large cash losses caused by inadequate control measures.

The need for effective security systems is usually recognized as
something of particular concern to large companies handling large
amounts of cash. However, according to the American Management
Association small companies suffer losses from crime which are propor-
tionately over three times greater than those of larger businesses.
Managers of smaller firms are frequently poorly informed about how best
to protect their revenues and assets, and the potential for employee
theft is not recognized as a great problem.

‘Coordination is a key to proper cash control in any business, yet
it may be a special challenge in a transit system due to the fact that
this function will frequently cross departmental lines. Cash control
begins in the transportation department, as passengers board the bus and
deposit their fares into the farebox. When the bus reaches the end of
its run, it is pulled into a maintenance facility, where the emptying of
the farebox is only one of a host of activities which the maintenance
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department accomplishes. Later, the cash must be accounted for and
deposited by the finance department. Thus, while the cash crosses
several departmental lines, it is clear that we need to view the control
function as a contimuous process. The chain of cash control can only be
as strong as its weakest link. This chapter examines those links and
offers suggestions as to how they can be strengthened.

The Operator

The bus operator typically supervises the first stage of fare
collection, and is therefore involved in the cash control process. This
takes place when the passenger parts with his or her fare, or presents
an appropriate pass, transfer, or ticket. There are two very basic
rules which operators must be trained to follow. First, unless a
passenger is physically incapacitated, operators must not deposit money
for passengers under any circumstance. If the farebox breaks down, the
correct procedure is either to take the bus out of service, or allow the
passengers to ride for free. The aim of this rule is simply to ensure
that passengers never get used to handing money to the operator.

The second basic rule which the operator must follow is to inspect
each fare, in order to ensure that the correct amount has been depo-
sited. The operator also enforces the other fare rules of the transit
system by making sure that any transfers or tickets presented by
passengers are valid. Often, operators can become lax in this respon-
sibility, perhaps in the not altogether unreasonable belief that most
patrons are honest. It is unfortunate, but it is a basic fact of life
that an increasing number of passengers will try to cheat the system if
they know that there is a good chance that they will get away with it.
Keeping dishonest behavior under control is important, not only because
of lost revenue. Honest, fare paying passengers can become very dissa-
tisfied if they observe other passengers abusing the system with no
apparent control.

In order to perform their functions effectively, transit operators
need to have their cash responsibilities clearly defined. The proper
procedure for collecting and inspecting each fare must be documented,
and dismissal should follow any overt instance of mishandling. The
threat of discharge is one of the methods which can be used to control
undesirable behavior among transit operators. In order to give the
threat credibility, the manager must increase the odds of such behavior
being detected at some point. For this purpose, a surveillance program
is often helpful. Rather than sporadic ''crackdowns'', it is always pre-
ferable to have continuous spot-checks of operators taking place. In
the interest of a healthy labor-management relationship, unions should
be advised that such monitoring is occuring. Besides, by letting opera-
tors know that they may be watched from time to time, the chances are
better that they will obey the rules consistently.

Surveillance need not be overly expensive. Essentially, a spot-
check operation will inwolve monitors who check operator performance
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against a system-provided checklist. If deviations from prescribed
operator conduct occur, then it is best to have several observations
by different monitors prior to the initiation of disciplinary action.
This helps ensure that subsequent grievances or arbitration cases have
the greatest chances of success.

The Farebox

The farebox is an important component of the fare collection
system. It has two, and sometimes three basic purposes. First, it
receives the passenger fare, and then displays them for inspection by
the operator. Second, it holds the cash securely as the bus completes
its run. Finally, it may have a data-processing function--either by
counting the fare paid by each passenger and determining whether it is
sufficient, or by keeping a running count of the fares paid by all the
passengers. Sometimes, it may do both.

Farebox security is important--both on and off the bus. On board,
the farebox must be properly bolted to the floor of the wehicle.
Regular maintenance of the farebox is critical to successful operation,
since fareboxes operate in an environment which is both rugged and
dirty.

Physical inventories of the fareboxes must be kept, since theft of
one farebox, or of some spare parts could easily undermine the security
of the entire system. In order to maintain a high level of security
around the fareboxes, access to the keys which open them must be pro-
perly controlled by means of written sign-out logs. If a sealing tool
is used, access to it must be similarly monitored. Personnel who are
responsible for farebox repairs should always work with a witness pre-
sent. These people have indirect access to the cash, especially if
fareboxes are equipped with registers.

Many transit properties have purchased new electronic fareboxes in
an attempt to improve cash control. A recent study suggested that
although perceived security has improved with this purchase, most of the
transit systems that have them have not observed revenue increases.

Data on reliability of the new fareboxes is not readily available, but
it is clear that the design can be substantially improved. Therefore,
managers may wish to defer purchase of new fareboxes of this type until
reliability improvements are made. One such potential improvement is
equipping the coin mechanism with a device to reject debris. Another is
design of a tougher, more abuse-resistant keyboard. The keyboard is
used to identify fare types (e.g., elderly, school children, regular,
transfer, etc.).

The Vault
The vault is the box within the chassis of the farebox which stores

the cash itself. At the end of a bus run, vaults have to be pulled
from the fareboxes so that they can be emptied and returned to the bus.



Vaults should always be pulled at the first opportunity when the
bus comes into the depot from a run. The removal of the vault should
always be formally witnessed, whether this be by the driver, a
hostler (bus service personnel) or closed-circuit television. Several
other steps should be taken to prevent cash losses at this point.
Careful record keeping is a must. Since vaults are interchangeable,
records of which vault is in which farebox need to be kept. Vault
pullers should also be trained to use the ''remarks'' section of their
recording forms whenever they notice problems with vaults or fareboxes,
especially anything resembling tampering. With proper training, vault
pullers can also be valuable watchdogs for preventive maintenance,
which is needed for both vaults and fareboxes.

If the farebox has a register, the readings from it should be noted
at the time the vault is removed from the bus. A witness (such as a
driver or hostler) should always be present for this. Another alter-
native is for the driver to record a reading at the end of his or her
run and the vault puller to also record the reading while servicing the
bus.

Monitoring the physical inventory of vaults is critical for proper
security. Care should be taken to ensure that worn or broken-down
equipment is handled in such a way so as to prevent it from being acci-
dentally or intentionally reinstalled. Vault keys must be issued and
stored with great care. Clearly, it is of little value to invest money
in expensive locking mechanisms if unauthorized persons have easy access
to keys. Finally, as in the case of fareboxes, if a vault breaks down,
it should be repaired in a shop with a witness present.

The Receiving Vault/Ancillary Equipment

Vaults are sometimes manually emptied into a larger receiving
vault, or they may be vacuumed with a probing device. Transit manage-
ment should check periodically to ensure that this equipment is fumc-
tioning properly, and is repaired if necessary in a secure environment.
Receiver vaults almost always have seals in order to prevent unnoticed
tampering; managers or supervisors should familiarize themselves with
the proper appearance of these seals and inspect them from time to time.

In other transit properties, vaults may be loaded onto specially
designed carts after being pulled from the buses. These carts are then
rolled into the money-counting facility. If this is the case, the cart
should be checked for safety and security. The cart should be equipped
with brakes to prevent accidental rolling. The vaults should be safely
loaded onto the cart and be able to be locked there securely. It should
be possible to tell easily whether or mot the cart is properly loaded.
Care should be taken to maintain it at appropriate intervals, and keep
it in good repair.
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Vault Handling and Physical Facilities

Employees who work in the vault pulling area should be subject to
a thorough background check. It may be desirable to issue them with
special pocketless coverall uniforms to wear while on duty. The farebox
key should always be attached to the employee's clothing, and this key
should always be turned in to the supervisor whenever the employee is
temporarily absent from the work area. Vault pullers should be care-
fully trained in the performance of their duties, including the opera-
tion of ancillary equipment in accordance with standard operating
procedures. Substitute employees who may temporarily be assigned to
vault pulling should be familiarized with their duties carefully.

The vault pulling area itself, ideally, should be situated in a
specifically designated location. No unauthorized persons (relatives,
off-duty drivers, etc.) should be permitted in the area. Good lighting
is important. The vault pulling area should be situated well away from
any parking areas (including employee parking.) In order to build a
security conscious attitude among employees, it may be helpful to post
wall signs prominently that draw attention to the need to protect public
funds when have been entrusted to the transit system. Other signs may
list some important rules or procedures for employees to follow. This
is especially helpful if vault removal is sometimes performed by persons
on temporary assignment (for example, performing vacation-relief
duties).

It is usually not necessary to use security guards in the vault
pulling area. Periodic management checks should be sufficient.
However, if the vault-pulling is done in an area which is easily
accessible from nearby streets, it may be desirable to hire a guard to
protect the employees. Installing proper fencing around the pro-
perty is a better long-run solution.

Money Counting

After the vaults are pulled and emptied, the money must be
counted. This is possibly the riskiest part of the cash handling opera-
tion, since the cash is now concentrated in one location, and hence,
highly tempting as a target for theft.

The room in which the money is counted should be specifically
designated for that purpose alone. It should have no concealed storage
areas of any kind and should contain nothing which is not required by
the money counting operation. The money room should be entirely visible
from cutside, by means of windows or surveillance cameras. This is an
obvious deterrent to internal theft, particularly if other employees
pass by outside on occasion. Holdups are discouraged by this arrange-
ment for exactly the same reason.

The entrance to the money room should be secured with high quality
locks. The keys for the money room should be kept under strict control.
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At the very least, the money room should be equipped with a silent
alarm, and preferably one that works in the event of a power failure.
Larger properties require more extensive security arrangements.
Typically, these properties will have the entrance to the money room
mammed by a security guard, whose only job is to control access to the
room and observe money counting procedures.

Some of the more common features of well equipped money rooms
include: bulletproof glazing, a direct telephone line to the manager
(or local police), mirrors to allow better supervision of areas inside
and outside the money room, and a commnication system with which to
check employees or drivers attempting to enter the area. Most transit
systems use some form of log book to record incidents, and some equip
their guardhouses with shotguns or handguns.

If it is decided to use surveillance in the money counting area,
the room itself should be designed with this in mind. Specifically,
there should be as few corners as possible, in order that a small mumber
of cameras may observe the entire room. Cameras should always be
mounted so that it is necessary for one or more employees to con-
tinuously look in the direction of the camera, even if they are not
looking directly at it. For additional surveillance, cameras might be
disguised as fire extinguishers or placed inconspicucusly in a suitable
office nearby. Whatever measures are taken, signs should be posted
advising employees that 'because of the need to protect public funds,
transit management may use surveillance in this area.'' The primary use
of surveillance is as a deterrent. The possibility of being caught is
enough to prevent many employees from stealing.

Regardless of whether surveillance is used in the money counting
area or not, some very specific recommendations can be made with regard
to money room personnel. In general, it should be noted that money room
personnel are a very important part of the transit property's revernue
accounting system. In a period of high labor costs, management may be
tempted to save money by using low paid employees. This should never be
done at the expense of security or efficiency. Thorough initial credit
and background checks prior to employee assignment to the money-counting
area are most appropriate.

Bonding of employees is a good idea, but insurance companies will
pay only when a loss has been proven, and the task of establishing such
proof may well be difficult and costly. Hence, bonding should never be
considered at as a substitute for other sound cash control procedures.

Money Room Operations

The money room operations typically involve emptying the vaults
(if this has not already been done), and recording their contents. The
currency must then be sorted, counted, and wrapped. It is then bagged
in preparation for delivery to the bank. Tokens, transfers, and tickets
are either recycled or destroyed.
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Three fundamental safety rules can be stressed at this point.
First, in designing the sequence of the money counting operations and
determining the responsibilities of the employees, one aim should be for
the 'separation of powers.'' In other words, the recording and the
handling of cash should always be viewed at as two separate functions.
Such an outlook ensures that any fraud will require the ocollusion of two
or more persons in order to escape detection.

Second, money room procedures should be subject to periodic spot-
checks by management. Occasional review by outsiders (internal auditors
or independent public accountants) may help in finding areas for impro-
vement .

Finally, employee responsibility in the money room should be
traceable. Employees must be required to initial the documents which
they produce, in order that management may know who is responsible for
them. Indeed, by requiring employees to explain any deviations from
prescribed conduct, the efficiency and effectiveness of the money room
is likely to improve. For this reason, as well as to maintain a highly
secure working area in the money room, no unauthorized or off-duty per-
sonnel should be permitted on the premises.

Two strategies for management checks can prove especially useful.
One is to keep careful records of all vaults which, when pulled, have
nothing (or less than $1.00) inside. If the empty vault cannot be
explained by some obvious reason (e.g., early road call, traditionally
empty run), then management should investigate immediately. A second
potentially useful strategy is to have randomly selected vaults stored
securely after being counted. The vaults can then be slipped back into
the system and recounted the next day to see if the results are iden-
tical. Even if employees become aware that this occurs occsasionally,
it is an effective deterrent.

Recently, the advent of higher transit fares has brought an
increase in the number of dollar bills received in the farebox. These
are much more attractive (and easier) theft targets than coins. The
newer fareboxes which separate coins and bills have improved the
security environment of the bills during subsequent handling. However,
managers of properties without these boxes may need to take a special
look at how paper money is handled at their counting facilities and take
appropriate internal security measures. One transit property found that
effective cash control of dollar bills required constant video sur-
veillance of the area in which they were ocounted.

One relatively simple technique to improve security is to provide
pocketless coveralls to money counting employees and require them to be
worn at the office. Personnel should never be allowed to work alone.
The work area should be arranged so that personnel face each other when-
ever possible. It is also essential to require money handling employees
to take their annual vacations. This allows you to monitor any unexpl-
ained differences which could be due to employee theft.
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Funds Transfer

Funds transfer involves the movement of funds from the money
counting area on the transit property to the bank, where they are depo-
sited. Occasionally, transit systems let the banks do the job of
counting the money. More commonly, however, the funds are sorted,
counted, and wrapped prior to their transfer to the bank.

Regardless of which method is used, managers need to ensure that
the transfer to the bank is accomplished securely. The potential for
dishonesty is always present, especially in the case of uncounted
funds. Armored car employees may easily find ways of changing a mani-
fest and absconding with some cash. But even if funds have been
counted, the sheer wolume of the money can cause errors and give disho-
nest armored car persomnel an opportunity to steal. The possibility of
holdups is always present.

Some elementary precautions can be taken in order to facilitate
secure movement of funds. Armored cars should be used if possible.
Moving large sums in unsecured wehicles presents a serious threat to
employees, and should be avoided. Other precautions which may be taken
include locking and sealing the door of the armored car at the point of
departure, to be unsealed only when it arrives at its destination. The
route the car takes may be varied to prevent holdups, or a security
vehicle may escort the car to the bank. Alternatively, automatic
vehicle monitoring equipment may be installed. These security issues
are the business of the armored car service, and may be beyond your
control. However, you should consider them, and even use them as nego-
tiating issues before contracting with a security service.

In a situation where funds are counted for the first time at the
bank, the help of bank management should be enlisted in periodic audits
of the counting. They might be requested, for example, to let transit
system representatives view the bank money counting operation, or moni-
tor the bank's hiring and security practices in this area. Occasionally,
it may be advisable to count all funds during the night at the transit
property, and then verify that the bank's count matches this. For the
benefit of good relations between the bank and the transit property,
the bank should always be advised that this may be taking place from
time to time.

Other Loss Areas

While farebox revenues are clearly the greatest concern to mana-
gers of transit properties, care should be taken that other potentially
significant loss areas are not neglected.

Money Received by Operators

While operators should never handle passengers' money, there are
some cases (particularly in the case of smaller rural transit
properties) where the handling of fares by the operator is unavoidable.
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In such instances, operators must be required to issue a receipt for
each cash transaction. This must be strictly enforced if it is to
be effective.

Electronic Data Processing

Computers have entered the realm of business decision making in
almost all industries, including transit. While the computer can be a
great management tool, it has also been used unscrupulously as a tool for
theft or other dishonest activity. Transit managers who have computers
should carefully monitor who has access to the system, and the cutput
from it. Discarded output must not be allowed to fall into improper
hands! Access to the computer system should always be governed by a
password system, which identifies each user to the computer. Special
software will also help ensure that users only have access to the infor-
mation which they are authorized to examine.

Incoming Mail

Sometimes, amounts of money are lost to employees who steal money
received in the mail. In order to prevent this from occurring, manage-
ment may institute a log system, in which each piece of mail containing
checks or other negotiable items is recorded. Each item should be
entered (and initialed) by two employees.

Tickets, Tokens, and Transfers

Careful security and inventory control of these items is a must to
avoid their misuse. Used tickets or transfers must be destroyed in a
secure environment, while tokens should be handled with the same care as
cash. Transfers present special difficulties, since these are rarely
sequentially numbered, and hence, inventories are hard to control. At
the very minimum, however, they should be stored in a secure location,
and operators should be required to return unused transfers at the end
of their runs. They should also be required to invalidate all transfers
received from passengers.

Several properties have made the move towards weekly or monthly
passes. Two possible concerns arise from this trend. First, since
these passes are often quite valuable, operators must be reminded to be
on the lookout for counterfeit, xeroxed, or improperly presented passes.
Second, if sales outlets are used, periodic checks need to be made
order to ensure that counterfeit passes are not being sold there. The
preferable arrangement for sales outlets is that of a straight purchase,
rather than a consignment arrangement. By requiring the outlet to
purchase the passes upon receipt, this shifts the burden for security to
them. However, this may discourage them from selling passes, in
which case it will be necessary to be more flexible.
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Conclusion

Careful cash control is a major responsibility for the revenue
conscious transit property. The aim is basically twofold: to protect
employees from the dangerous and violent circumstances which robberies
and holdups bring, and also to protect revenues from theft. Whether or
not we trust our employees or not is irrelevant in the design of inter-
nal controls for cash handling. Good cash control procedures ensure
that honest employees are not falsely accused and detect and discipline
the rare embezzler. The honest employee will appreciate the fact that
temptation is always present, and will cooperate with sound cash control
procedures, providing they are instituted and maintained with the
foregoing in mind.

No transit property can afford to be unaware of the need for cash
control and the issues and problems related to this function. By
vigorously promoting the message that revenues are valued by the company
through proper facilities and procedures, as well as the promise of pro-
secution of any offenders, efficiency is fostered and the public
embarrassment of large unexplained cash losses is prevented.



CHAPTER FIVE

INVENTORY MANAGEMENT

Introduction

Inventory may be thought of as a stock of goods that is held for
future use. The holding of inventories is frequently associated with
manufacturing operations; raw materials, work-in-process, and finished
goods awaiting sale are examples of such inventories. Each of these
types of inventory is related to a stage in the production process. But
in the transit industry, a service operation, it is not possible to
inventory the product, transit service. However, the holding of inven-
tories associated with providing the service is still a major concern to
transit managers. Fuel, lubricants, engine parts, and electrical com-
ponents are items which are commonly maintained in inventory. Office
supplies and the variety of forms used by the transit property are also
elements of inventory.

Types of Inventories

The classification of goods into different types of inventory is
generally clearer in a manufacturing or retail setting. Such classifi-
cation is normally based upon the intended use or function of the item.
Nevertheless, it is still possible to fit the various goods held by a
transit property into this classification scheme. Items that are main-
tained in inventory can usually be classified into one of the four
types:

1. Raw materials and purchased parts. The purchase and storage of
diesel fuel in bulk amounts by a transit property is an example of
this type of inventory. Bulbs for wehicle interior light fixtures
are another example.

2. Partially completed goods (work-in-process). A transit property
which reconditions transit wehicles would likely have an inventory
of used components (motors, etc.) which are being rebuilt for
installation in a reconditioned bus.

3. Finished goods inventories. A spare bus can be viewed as an item of
this type of inventory. The vehicle is available for service if
need be, just as a manufacturing firm meintains inventories of its
finished product for shipment to customers.
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4. Parts, tools, and supplies. The tools used by mechanics and
cleaning compounds used by bus service personnel are examples of the
goods that would make up this type of inventory.

Inventory Management Objectives

There are two main objectives in the holding of inventories. One
is to maximize the level of customer service. In transit this means
that a sufficient mumber of wehicles are operational to meet the
required service levels (e.g., no missed trips due to equipment
shortages) and, further, that passengers are not forced to endure
discomfort due to wehicle defects (e.g., non-operating air conditioning).
Maintaining a large enough inventory so that no wehicle is ever idled by
having to wait for parts is a way of accomplishing this objective.

The other objective is to minimize the costs related to main-
taining inventories. There are a variety of costs associated with
keeping inventories (e.g., storage space, handling, lost opportunity
costs). If the transit property did not hold inventories these costs
would not be incurred, but the ability of the transit system to provide
suitable service would be impaired.

It is clear that tradeoffs are involved in the holding of inven-
tories. The flexibility afforded by maintaining a given inventory lewvel
versus the cost of holding that level of inventory must be recognized by
transit management.

Reasons for Maintaining Inventories

There are several reasons for transit properties to maintain
inventories. However, the most important reason is to supply a main-
tenance program that will keep wvehicles in operating condition.
Vehicles idled by the lack of supplies or parts do not earn revenue for
the transit property. The fleet must contain sufficient operating
vehicles to meet peak demand. A low availability ratio (non-operational
vehicles/total wehicles) means that more total wehicles are required to
meet a given peak-service level. This increases capital costs and
storage costs associated with having a greater mumber of wehicles than
should be needed. Furthermore, the spare wehicle might be less effi-
cient than the idled wehicle, thus leading to a higher operating cost.

A second reason to maintain inventories is to take advantage of
economic lot sizes. In any production process certain costs can be seen
as fixed (not varying with wolume) while others are variable (varying in
relation to wolume). For example, in the printing of route maps certain
costs will be the same regardless of the nmumber of maps to be printed.
Also, the time required to set up the printing press should not differ
regardless of the wolume. These set-up costs are considered to be a
fixed cost. However, the printer's wages for operating the press is a
function of the time to complete the job, which is based upon the mmber
of maps to be printed. The quantity of maps to be printed also affects
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the amount of paper to be used. Both of these costs would be variable
costs since their magnitude varies with the number of maps to be
printed.

The effect of fixed and variable costs is that in printing a
larger quantity the wunit cost (cost per map) will be less than the wnit
cost of printing a smaller order. There are other costs to be discussed
shortly which may offset some of the apparent advantage of printing the

larger quantity.

Large inventories can serve as a hedge against future price
increases. 1f management knows of an impending price increase in a par-
ticular good it may be advantageous to purchase a certain quantity of
the item even though all these wunits might not be used in the near
future. Purchasing the items now at the lower price may be less expen-
sive than waiting to buy them when needed even though you incur some
inventory holding costs. It should be noted that if the price does not
increase, then the transit property will have suffered a loss in terms
of the opportunity cost associated with the funds tied up in the idle
inventory. Of even worse consequence would be a decline in the price of
the product after the property had purchased it at the old (higher)
price.

Inventory is also purchased to ensure an adequate future supply of
a good. Expected interruptions due to work stopages affecting a
supplier, or the discontinuance of a particular item for which no other
source is readily available are some reasons for purchasing items which
are not needed to meet immediate usage requirements.

Types of Demand

A major distinction in the way inventory planning and control is
managed is based upon the type of the demand for items in the inventory.
The inventory management approaches and techniques differ for the two
types of demand. These differing approaches affect financial management
in terms of the value and length of time that items are maintained in
inventory.

Dependent demand items are parts and supplies for which the usage
is known of in advance. For example, a preventive maintenance program
specifies what work is to be done on which wehicles at a designated
point of time in the future. The transit property is able to order the
necessary parts for delivery when the work is to be performed. The tran-
sit property need not carry extra parts in inventory. Such a practice
also allows the transit property to know in advance when vendor payments
will come due and how much they will be.

Independent demand would involve unanticipated situations, such as
the failure of a bus engine. To meet such unanticipated situations the
transit property may keep a variety of items in inventory. It is
expected that a particular part might be required at some point in the
future, but exactly when is unknown.



74

Requirements for Effective Inventory Systems

In order to effectively manage an inventory system, there are
several requirements that must be met.

Tracking Inventory

The ability to keep track of the inventory on-hand and on-order is
essential. You must know what items are currently in stock, the quan-
tity held, and their location. Management also needs data associated
with the cost of the various items in inventory.

Demand Forecasts

A second requirement would be a reliable forecast of demand.
Knowing the expected usage rates of relevant items in inventory is
necessary so that units can be ordered for use in the future. This
forecast is frequently based upon historical usage patterns adjusted for
changes in operations (e.g., increase in wehicle fleet). There should
also be some indication of possible forecast error. This would involve
the variability between the expected and actual demand for an item main-
tained in inventory. A preventive maintenance schedule provides a good
forecast of demand.

Lead Time Variability

Knowledge of lead items and lead time variability is the third
requirement. The lead time is the interval between the placing of an
order and the receipt of that order. The length of time required to
receive the order and the usage rate are used to determine the recorder
point. The reorder point is the quantity remaining in stock which
indicates that an order should be placed. Due to the variability in the
time it takes to receive an order, safety stocks are maintained. Safety
stocks are kept to reduce the possibility of a stock-out, running out of
a particular item, and therefore, not being able to meet the maximum
service objective.

Cost Estimations

A fourth requirement entails having reasonable estimates of inven-
tory holding costs, ordering costs, and shortage costs.

cost. Holding or carrying costs are those costs, asso-
ciated with maintaining an item in inventory. The capital cost of the
investment in inventory is one component. Another component is the
inventory service costs for insurance and taxes on the inventory.
Storage space costs are associated with storing activities, such as
storekeeper wages and the cost of the facility space utilized for
inventory storage. There are also certain inventory risk costs related
to the possible obsolescence of, damage to, or pilferage of items in
the inventory. Further, if there is a need to move the inventory bet-
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ween facilities, additional transportation costs will be incurred. With
respect to varying inventory levels, carrying costs are generally
thought to be linear. Thus, the carrying cost for a 200 unit inventory
level will be twice that of maintaining 100 units of inventory.

Ordering costs. Ordering costs are those associated with the
placing of an order with a vendor and of any related follow up activi-
ties. Clerical costs attributable to preparing the order, the mailing
expense of sending the order, and time spent processing the paperwork
when the shipment arrives are some components of this type of cost.
Ordering costs are commonly seen as being a fixed charge per order,
regardless of the number of units ordered at a given time. Thus, if the
ordering cost is determined to be $10 per order, then 100 units
purchased in four orders of 25 units per order would incur a total
ordering expense of $40. If only two purchases of 50 units at a time
were made, a total ordering expense of $20 would be incurred. The total
ordering expense amount will vary depending upon the mmber of orders
placed over a given period. Using the above data, the per unit ordering
cost for the first example would be 40¢ while in the second example it
would be 20¢.

Shortage costs. A shortage cost is the cost associated with not
having an item In inventory to meet demand. In the retail or manufac-
turing setting it would be the lost revenue from a missed sale. In the
transit industry, a shortage or stockout might mean that the necessary
part was not on hand and therefore a wehicle was nmot available for ser-
vice. This requires additional spare wehicles to meet a given level of
service, or that certain trips be missed. This has an effect upon the
quality of service provided by the transit firm, which impacts mot only
the farebox, but also the public's perception of that transit firm.

Of the above types of costs, the determination of the shortage cost
can be the most arbitrary. Holding costs and ordering costs can usually
be calculated using accounting cost data. The cost of a lost sale from
a shortage cannot be easily determined since whether the sale is really
lost or not can be debated. There may be longer term effects from a
permanent loss of a customer.

Total costs. The total inventory cost at any given order quantity
is the sum of the carrying costs and the ordering costs. The lowest
total cost occurs at the point where the carrying cost line and the
ordering cost line intersect. A variety of mathematical formulations
exist to determine the least total cost under different circumstances.
We shall explore the use of one such method later in this chapter.
Suitable sources on such additional techniques should be consulted for
more information.

Establishing Inventory Priorities

A final requirement for an effective inventory management system is
the inclusion of a set of priorities. Given the limited resources
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available to management (time), it is not possible to give full and
equal attention to each item maintained in inventory. Thus, a ranking
or priority system should be used. The more important items (as
measured in dollars of usage) receive the most attention. This is the
nature of the ABC system of inventory control. Typically 15-207% of the
items in inventory account for 75-807 of the dollar value of inventory
usage. It is these A items to which most of management's attention in
iventory control should be directed.

A tight degree of control requiring accurate record keeping would
be used for type A items. Management would continuously review the
inventory status of A items. At the other end, C items would receive
infrequent management attention with a relatively loose control system
consisting of simple record keeping. B items would be in a middle
range. It should be noted that this is an arbitrary classification
system. Non-financial factors need also be considered, such as the
treatment of items of critical nature ( e.g., the 29¢ bolt without which
the vehicle cannot be operated). Also, items which are difficult to
store or require special handling (those which are bulky or subject to
deterioration) may need to be considered ocutside of an ABC approach. An
ABC system recognizes the limited resources of management time. An
attempt is made to focus management's attention on the most important
items in inventory.

Economic Order Quantity (EOQ)

In considering the costs associated with maintaining items in
inventory, it is necessary to recognize that trade-offs must be made
between the different cost components. For example, by placing only one
order per year we could accomplish a low annual ordering cost. However,
in this single order we would receive inventory items that would not be
used for close to one year. This action creates a high holding cost
because of the storage costs and the opportunity costs associated with
tying money up for such a long period of time. Similarly, by only
ordering enou%h to meet demand for a short period of time (e.g., one
week) , we could reduce total holding costs. However, more orders would
have to be placed (52 per year) and this increases the ordering cost. It
is possible to determine what size order to make and how often to make
the orders with sufficient cost and usage information.

For any given inventory problem, total cost calculations could be
performed for several alternative ordering strategies, depending on the
size and frequency of each order. The following equations can be used
to determine the carrying cost and the holding cost of each alternative.
The sum of the two costs gives the total cost for each ordering stra-
tegy. We assume that the annual demand, annual holding cost per wnit,
and ordering cost are known. Selecting the mumber of orders to be
placed per year allows you to determine the mumber of units per arder.
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The equations:

Carrying cost = Q
Z

The terms:

= Annual demand in wits

T o
]

Holding cost per wnit

w
il

Order ocost
Q = Order quantity
Rather than perform the above calculations for each possible
ordering strategy and selecting the one with the lowest total cost, we
can use a technique known as the Economic Order Quantity (EOQ) formula.

The EOQ formula will determine the point (order quantity) at which the
total cost is minimized. The EOQ formula follows:

[(2)(D)(S)
AENNRS)

where Q* = optimal order quantity

Q*

D = Demand in units
S = Cost of placing an order
H = Carrying cost of a single unit
The EOQ formula provides the order quantity which minimizes the total

cost. As can be seen from Figure 5.1, this will occur at the point
where the carrying cost and order cost lines intersect.
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FIGURE 5.1 Carrying cost, ordering cost, and total cost curves.
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There are a mumber of assumptions in the EOQ formula:

Total mumber of units (demand) is known with certainty.
Demand is constant (steady usage rate during subject period).

Orders are received instantly (this can be modified by increasing
the lead time).

Ordering costs are the same regardless of order size.

Purchase price does not fluctuate during the period, but the price
can vary as a function of order quantity.

Sufficient resources (space, handling capacity, and money) are
available to allow purchase of any quantity desired.

It is possible to relax some of the above assumptions and modify

the EOQ formula for use in such situations which do not meet the assump-
tions.

A simplified example using the basic assumptions follows.
Annual demand

D

1250 units

S

Ordering cost $5 per order

Carrying cost = H = $.20 per unit per period

The EOQ for this example would be found by:

Q& = ’(2)(D)(S)
AsliAs)

= /(2)(1,250)(5)
.20
= [ 12,500
v 20

\’ 62,500

= 250
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The result is an EOQ of 250 units, meaning that when necessary an order
of 250 units would be placed. The total mmber of orders per year would
be:

D = 1250 = 5 orders per year
T 250

The total cost would be:

Total cost = Q (H) + D (S)

2
=250 (.2)
Z 7

=25+25
= 50

Quantity Discount Example

A common business practice is to allow discounts on quantity
purchases of a product. The availability of different prices for a pro-
duct means that an EOQ calculation and analysis of the total cost
involved should be performed for each price offering.

Assume that your fuel supplier charges a base rate of $.80 per
gallon and $.75 per gallon for purchase quantities above 6500 gallons.
Fuel consumption is 200,000 gallons per year with usage spread out uni-
formly during the year. It costs the transit property $10 to place an
order and the current interest rate is 12 percent. In order to deter-
mine whether or not the transit property should take advantage of the
volume discount price, we need to perform an EOQ calculation for each
circumstance.

Q@ =/_(2) (200,000) (10)
(.12) (.80)

= ,/41,666,666

= 6,455
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At a price of $.80 per gallon we should purchase fuel in batches of
6455 gallons at a time. This would result in 31 orders per year.

@ = /(2) (200,000) ( 10)
‘(.12) *(.75)

= Juh, bbb b4
= 6,667

As ¥ = 6,667 and this amount is greater than the 6,500 gallon
minimum, the transit property should buy 6,500 gallons of fuel per
purchase. Orders would be placed 30 times per year.

We can also determine the anmmual cost of both ordering policies.
The calculations for the policy of purchasing fuel at $.80 per gallon
are presented below. A similar set of calculations would also be done
for the $.65 per gallon alternative.

The total amnual fuel purchase cost would be $160,000 ( 200,000
gallons at $.80 per gallon). The ammual ordering cost is simply the
number of orders placed per year multiplied by the cost per order:

31 orders * $10 per order = $310

Given an order quantity of 6,455 gallons we can find that 31 orders
per year (200,000 gallons/6,455 gallons = 30.98) would have to be made.
Each order would last approximately 12 days (365 days per year/3l orders
per year). We are therefore able to calculate an amnual holding cost
‘(rounded) for this approach

$316

‘(6,455 gallons) ($.80) * (.12) «( 12 ) * *( 31 orders)
Z 365 per year

The respective costs of the two strategies are:

Purchase cost $ 160,000 $ 150,000
Order cost 310 300
Holding cost 316 296

$ 160,626 $ 150,596

The main difference between the two strategies involves the $10,000
savings due to the 5¢ gallon price differential. Due to the effects of
rounding during the several steps of each calculation, the ordering cost
and holding cost are not exactly equal.
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rounding during the several steps of each calculation, the ordering cost
and holding cost are mot exactly equal.



CHAPTER SIX

RISK MANAGEMENT

Elements of Risk Management

Risk management is a planned approach to protecting the assets of a
transit property from accidental losses at minimum cost. Risk is the
possibility, chance, or uncertainty of loss. Risk management is only
concerned with pure risks as distinguished from speculative risks; pure
risks involve only the chance of loss or mo loss, and speculative risks
such as gambling include the chance of gain as well as the chance of
loss. Risks are caused by perils and hazards--a peril is a cause of a
loss; a hazard is a condition that may create or increase the chance of
loss arising from a given peril. For example, a fire is a peril and a
careless employee is a hazard. ;

Individuals, businesses, and public entities face a mumber of pure
risks, including personal risks, property risks, and liability risks.
Personal risks pertain to the possibility of loss of income or assets as
a result of the loss of ability to earn income. Earning power is
subject to a number of perils, including premature death, superannuation
(living too long), sickness or disability, and unemployment.

Property risks include three types of losses: (1) loss of property
through damage or destruction by such perils as fire, wind, or
explosions; (2) loss of possession of property by such perils as theft,
burglary, or robbery; and (3) indirect or consequential losses such as
loss of income as a result of a direct property loss and extra expenses
required to continue providing services as a result of a direct property
loss.

Liability risks involve the possibility of loss of income rising
from liability for (1) bodily injury and property damage of others as a
result of negligence or carelessness (unintentional torts); (2)
infringement on the rights of others, such as assault and battery,
libel, slander, or false arrest (intentional torts); and (3) contractual
obligations. While the risk manager may be responsible for the employee
benefits program relating to some personal risks, risk management is
primarily concerned with property and liability risks.

A risk management program is comprised of five basic elements: (1)
risk identification, (2) risk evaluation, (3) risk control, (4) risk
funding, and (5) risk administration. While each element is important
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to ensure the success of the program, the risk management decisionmaking
process primarily relates to ways in which risks may be handled or
treated. The methods for handling or treating risks include avoidance
of risk, reduction of risk, retention of risk, and transfer of risk.
Since the elements of risk control and risk funding concern decisions on
handling risks, these two elements define most of the efforts of the
risk manager.

Risk Identification

The first step in the risk management process is identifying
exposures to accidental loss faced by the transit property. These
exposures must be identified before any decisions can be made concerning
appropriate risk handling or treatment methods. Failure to identify
loss exposures can result in unplanned assumption or retention of losses
that may occur. Many tools are available to identify loss exposures,
including checklists or questionmnaires, records of various types,
interviews and inspections, and flow charts.

Insurance-related publications may include checklist or question-
naire forms. The checklist matches various types of risks and perils
with appropriate insurance coverages. Questionnaires have been designed
to elicit information on various aspects of the organization such as
assets, liabilities, operations, and persomnel. While a useful starting
point, checklists and questionnaires must be supplemented with other
tools which provide information specifically related to a particular
mass transportation provider's situation.

Records of various types, such as budgets, financial statements,
loss records, contracts, and property records assist in identifying
various loss exposures. Interviews with organizational personnel and
inspection of the facilities are also useful. A flow chart of the
process by which transit service is provided and wehicles are serviced
and maintained may alert the risk manager to where and how certain loss
exposures exist.

Risk Evaluation

Risk evaluation involves efforts to measure the frequency or proba-
bility of losses and the severity or size of losses. Loss records for
the previous five years are essential in determining the types of losses
that have occurred and the frequency and severity of those losses.

While loss records alone are seldom sufficient to project the frequency
and severity of future losses with a high degree of precision, they do
provide useful guides in choosing appropriate risk handling or treatment
methods .

In addition to projecting probable frequency and severity of
losses, the possible or potential severity of losses which can be
catastrophic in nature must also be estimated. lLoss records are not
particularly useful in this case. Both internal and external data
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sources, such as property valuation records and liability judgments by
courts and juries, can assist in setting the potential severity of a
catastrophic loss such as property destruction or a liability suit
against the transit agency.

Through the use of loss records and other internal and external
information, the transit risk manager can categorize risks in terms of
their frequency and severity and the effect of losses on the financial
capacity of the transit property. This analysis is particularly
important to decide the appropriate risk funding mix of retention and
purchase of insurance.

Risk Control

Once risks have been identified and evaluated, they need to be
treated or handled. As stated earlier, the four ways to handle risks
are: (1) avoidance of risk, (2) reduction of risk, (3) retention of
risk, and (4) transfer of risk. Risk control concerns efforts to avoid
or reduce risk. Avoidance of risk is simply not undertaking a program
or service which creates the risk. Reduction of risk concerns efforts
to prevent the chances of a loss (i.e., loss prevention) and to minimize
the severity of a loss once it occurs (i.e., loss control). Efforts
such as safety programs, fire protection, and security measures are
integral aspects of risk control. The transit industry has a history--
dating to the 1920s--of safety incentive programs for transit operators.
Trophies and awards are typical forms of recognition. In recent years,
the federal government has sponsored programs through the Urban Mass
Transportation Administration (UMTA) in driver training and safety
training for bus operators.

Risk Funding

Risk funding imvolves establishing the capacity to pay for losses.
This includes risk treatment by either retaining the risk or
transferring the risk. Under risk retention, a transit system funds its
risks by assuming responsibility to pay for part of or all the loss.
Under risk transfer, a transit system funds its risks by purchasing
insurance to cover its losses. Risk can also be transferred by the use
of an indemnity or hold-harmless clause in various contracts.

Risk Administration

Risk administration concerns the development of the administrative
capacity to carry out the risk management process. It primarily entails
policy, structures, and records and procedures.
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Risk Funding and Decisionmaking

While risk control through avoidance and reduction is essential,
risk management decisionmaking is principally concerned with deciding
the proper mix between retaining risk with the transit agency and trans-
ferring risk to an insurance company through the purchase of insurance.

In the risk management process, the order of consideration for ways
to handle risks identified and evaluated is avoidance, reduction,
retention, and transfer. The practical value of risk control thr
avoidance is its implications for management concern about the costs and
benefits of undertaking a new activity, program, or service; it is
seldom a viable alternative for handling risks. While the nature and
extent of risk reduction efforts depend somewhat on the risks inwvolved,
loss control and loss prevention programs should always be present.
Accordingly, risk management decisionmaking primarily centers on risk
funding through retention and transfer.

Risk Retention

Risk retention entails the funding of risks by assuming the
responsibility to pay for a portion of or all losses of a transit
agency. Often called assumption or self-insurance, retention is not
usually used to retain the entire risk unless the risk is
inconsequential in terms of its financial impact. In addition,
retention decisions are assumed to be planned by the transit provider;
unplanned retention results from not properly identifying risks or from
lack of a management decision concerning which risk handling method to
use. One justification for developing a risk management program is the
prevention of unplanned retention of risk.

Benefits of risk retention. One important benefit of risk
retention is cost savings compared to the purchase of insurance.
Insurance companies generally collect from $1.50 to $2 in premiums for
every dollar spent in claims. This additional charge is used to cover
costs of the insurance company over and above projected losses,
including overhead, commission, taxes, and profit. While a portion of
these costs savings may have to be used by the transit system to pay for
claims services previously included in the insurance premiums, the net
savings is still substantial.

A second benefit of risk retention provides an incentive for loss
prevention and loss control efforts, that is, the direct relationship
between cutting losses and cost savings. While a good loss experience
can result in reduction of insurance premiums, the relationship is not a
direct one. The underwriting process used to establish an insurance
rate for a transit system includes factors other than the particular
loss experience of the transit system. A bad loss experience usually
adversely affects the insurance rate more than a good loss experience
positively affects the insurance rate. This is particularly true in
transit systems without risk management expertise to negotiate lower
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insurance rates for a good loss experience and to implement proper loss
prevention and loss control programs where a bad loss experience exists.

Finally, risk retention allows for more management discretion and
control in making some risk management decisions. The transit provider
has more options in selecting claims, loss prevention, and loss
reporting services it needs. When losses are retained instead of
insured, transit management is in a better position to fight what it
considers to be unjust claims.

Types of retention. Retention can take many forms depending on
the retention instrument, its size, its relationship to insurance
coverages, and the budget mechanism for funding retained losses.
However, the various names given to retention plans is confusing to the
laymen and often obscures the fact that retention is either pure or
total, or includes the use of a deductible.

1. Pure retention. Pure or total retention is the payment for all
losses of a particular type, with no insurance purchased at all.
Pure retention is seldom used for all risks but is rather used for
specific risks. For example, within the general area of property
risks, exposure to loss of money and securities may be retained
totally in lieu of purchasing insurance with or without a deduc-
tible.

2. Deductible. Retention through the use of a deductible always inclu-
des the insurance mechanism. The major type of deductible in the
property and liability fields is the flat or straight deductable.
For each loss, the transit system is responsible for payment up to
the defined deductible amount. The portion of the loss greater than
the deductible is paid by the insurance company.

Other common types of deductibles include the annual aggregate,
disappearing, and waiting period. For example, if a transit system has
a straight deductible of $25,000 per loss with a $100,000 annual aggre-
gate deductible, it will pay the first $25,000 of each loss subject to a
maximum annual aggregate of $100,000. The amnual aggregate deductible
is normally used with the straight deductible. With a disappearing
deductible, the transit entity retains all losses up to a straight
deductible. For losses above this straight deductible, the amount of
retention gradually disappears. With a waiting period deductible a spe-
cific amount of time lapses after a loss before the deductible is uti-
lized.

3. Pooling. One immovative approach using the retention mechanism is
the concept of ''pooling''--several public transit agencies joining
together to handle risks of accidental loss on a group basis. The
typical pool consists of (1) a level of retention by each transit
agency, Fg) a level of retention by all transit agencies as a group,
and (3) a level of catastrophic insurance coverage where losses
exceeding the upper limit of the pool's collective retention are .
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handled through the purchase of excess insurance coverage. The
benefits of pooling are large cost reductions, broader coverage and
protection, and improved risk management administration.

Risk Transfer Through Insurance

From the risk management perspective, risk transfer through the
purchase of insurance is the last method considered for the handling of
risk. At the same time, insurance is an integral part of the risk
management program. While a detailed explanation of the insurance and
ratemaking process is beyond the scope of this chapter, understanding a
few basic concepts is necessary in order to understand the potential of
risk management for reducing costs.

Insurance has two essential characteristics: (1) the transferring
of risk from one individual, business, or public entity to a group; and
(2) the equitable sharing of losses by all members of the group.
Insurance provides a mechanism for an individual, business, or public
entity to substitute a small certain cost, the premium, for a large
uncertain financial loss. The insurance company bases its rates charged
to insureds on predictions about future losses. For the insurance
company, the risk or the possibility of financial loss is measured by
the potential deviation of actual from prelisted results. The ability
to make accurate predictions requires a sufficiently large number of
homogeneous exposure units. The use of probability theory and
statistical techniques are imperative to make statistically valid
predictions. Insurance statistical organizations and rating bureaus
provide necessary data to meke such predictions.

A rate is the price charged for each unit of protection or exposure
and is based on a prediction of the expected value of future losses
which in turn are measured by frequency or how often and severity or how
large. Based on a sufficiently large body of data from past experience,
the insurance company predicts the expected value of future losses, or
the average number of losses (frequency) and the average size of 10sses
(severity § An exposure wnit is the fundamental measure of loss poten-
tial and is used to compute probability of loss and cost of premium; it
varies among lines of insurance and even from class to class within a

icular line of insurance. In fire insurance, the exposure unit is
100 of insurance coverage; in workers' compensation it is $100 of

payroll.

A premium is the rate multiplied by the amount of desired insurance
coverage. The premium charged an insured must be large enough to cover
predicted losses and expenses of the insurance company. The insurance
company then allocates these costs of predicted losses and expenses
among the various classes of insured. The part of the rate charged an
insured to cover predicted losses is called the pure premium when
expressed in monetary terms and the expected loss ratio when expressed
as a percentage of losses to premiums. In addition to paying for
losses, the rate must reflect the costs to the insurance company of
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doing business. The part of the rate going for expenses is called
loading, and includes such costs as commissions and other acquisition
expenses, administrative expenses, premium taxes, allowances for con-
tingencies, and profits.

Risk Decisionmaking

While the risk management process requires a mumber of decisions,
the advantages of developing a risk management program primarily accrue
as a result of its structured approach to deciding on how best to handle
or treat risks faced by the mass transportation provider. 1In
particular, these decisions primarily relate to risk funding,
alternatives of risk retention, and risk transfer through the purchase
of insurance.

A useful approach to understanding the appropriate use of various
risk handling or treatment methods is the frequency-severity matrix ‘(see
Figure 6.1) which provides general guidelines and a basic framework for
risk handling decisionmaking. Conclusions drawn from understanding the
implications of this matrix, coupled with specific data for a particular
transit provider, provide the means to decide how best to handle the
risks faced by a particular transit gystem. Specific data or
information include past loss experience to project probable frequency
and severity of losses, internal and external data sources for
projecting potential severity of losses, and financial data for
projecting the financial capacity for retaining losses.

Before the four frequency and severity combinations are analyzed
for their implications on how best to handle risks, considering each
separately provides general guidelines for viewing the economic
advantages and disadvantages of retention versus transfer through the
purchase of insurance. These guidelines can then be adapted to meet the
various frequency and severity combinations.

Frequency of Risk

Low High

Low | retention | retention
reduction

High | transfe avoidance
9 " | reduction

Severity of Risk

FIGURE 6.1 Frequency/severity matrix: recommended guidelines for
handling risk.
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The higher the frequency or probability of loss for a certain type
of risk, the less economical is the purchase of insurance. As noted
above, the portion of the insurance rate charged for the payment of
losses is based on a prediction by the insurance company of the expected
value of losses--the higher the frequency of loss, the higher the
probability of a loss occurring. The transit system purchasing
insurance for protection against risks with a high probability of loss
is paying for losses that are relatively certain to occur plus the
expenses of the insurance company.

The higher the severity or size of a loss for a certain type of
risk, the greater is the financial impact on the transit system if such
a loss should occur. The insurance mechanism is appropriate where the
system can substitute a relatively small, certain premium cost for the
uncertainty of a large financial loss.

High frequency and high severity risks are best handled through
avoidance and reduction efforts. With loss control and loss prevention
programs, the potential severity or frequency of loss may be lowered to
an appropriate level. If reduction efforts are not possible or involve
costs deemed greater than avoiding the risk, avoidance should be chosen.
The high frequency of loss implies that insurance is too expensive,
while the high severity of loss implies that retention is not possible
given the catastrophic effects of a large loss on the financial
capability of a public transit system.

The purchase of insurance is most expensive and least called for
when the frequency or probability of loss is high and the severity of a
loss is low. The high frequency implies high predictability while low
severity implies inconsequential financial effects on the transit
system. The premium paid by a transit property would fund highly
predictable losses having little financial impact on the property itself
plus the expenses of the insurance company.

Risk retention should be used for risks exhibiting high frequency
and low severity of loss characteristics. In addition, reduction
efforts are necessary to lessen the frequency of loss. Since these
risks are retained, any efforts to reduce the frequency of loss directly
affect the extent of losses retained by the transit property. Risks
characterized by low frequency and low severity of loss should also be
retained. Losses do mot occur often, and when they do, their financial
effects are minimal.

The purchase of insurance is most appropriate for low frequency and
high severity risks. A low frequency or probability implies a low
expected value predicted by the insurance company and a catastrophic
financial impact on the public transit entity if a loss should occur.
Because the expected value of loss is low, the cost of transferring the
risk through the purchase of insurance is low given the catastrophic
financial effects of a potential loss. Low frequency and high severity
risks most clearly define the role of insurance in substituting a
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relatively small certain premium cost for the uncertainty of a large
financial loss.

The frequency-severity matrix provides general guidelines and a
basic framework for decisions concerning the handling of various types
of risks. As such, it should be viewed as a general approach for
visualizing the risk decisionmaking process. Risk retention and risk
transfer through the purchase of insurance are seldom mitually exclusive
in their actual application. The purchase of insurance is considered
last as a risk handling alternative because a cost is included in
transferring risk to an insurance company, including the expenses of the
insurance company to handle the account of the transit system for the
risks that are transferred. The objective of transit menagement is to
retain as much risk as it financially can and to transfer the remaining
risk to an insurance company. Without minimizing the role of risk
avoidance, risk transfer by other means such as contractual transfer
through imdemnity or hold harmless agreements, and, in particular, risk
reduction efforts, risk decisionmaking primarily concerns the
appropriate mix of risk retention and risk transfer through the purchase
of insurance.

Given decisions on the type of risks to be retained and the type of
risks to be transferred to an insurance company, consideration needs to
be given to the amount and funding of risk retention. One rule of thumb
widely recommended as a starting point for consideration is that a
public transit system should be able to retain one-tenth of 1% (.1%) of
the operating budget for any one loss or occurrence, and that 17 of the
budget should be allocated for all losses in an annual period. For any
particular transit system, the suggested retention level can be higher
or lower, depending on its financial capability, loss experience, and
loss reduction efforts.

The most common approach to funding losses within the retention
level is through expensing losses in the budget, establishing a funded
reserve, or a combination of both. The structure and management of a
reserve fund as well as the objectives it serves should be carefully
considered by a transit agency implementing a risk management program
characterized by much higher retention lewvels than existed previously.

Property Insurance Coverages

Each of the three distinct lines or types of insurance--property
and liability, life, and accident and health--are conceived for specific
types of risks faced by individuals, businesses, and public entities.
Most public transit systems are concerned about their employee benefits
program concerning individual accident and health risks, but risk
management is primarily concerned with risks faced by the transit
property as a puwblic entity rather than individual risks of its
employees.
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Within the general category of property insurance are various types
of specific coverages relevant to particular types of property, perils
or hazards, and risks. The objective is to purchase appropriate types
and limits of insurance coverage at minimum cost. Understanding
insurance coverages and the risk management process provides transit
management the capacity to decide the appropriate mix of insurance and
retention.

Fire and Allied Lines

All public transit systems own and use real and personal property
which can be damaged or destroyed from a variety of perils. The basic
reference point for understanding property insurance covering these
risks is the Standard Fire Policy: withr the exception of minor
variations in a few states, the policy wording of the Standard Fire
Policy is the same across the country covering direct damage or
destruction of property from the perils of fire, lightning, and removal
of property from the premises endangered by fire and lightning.

The extended coverage endorsement is a common addition to the fire
policy for protection sgainst nine additional perils as a group for a
single premium charge. These perils include windstorm, hail, explosion,
riot, riot attending a strike, civil commotion, aircraft, wvehicles, and
smoke. The fire policy often is endorsed to include vandalism and
malicious mischief as well as the extended coverage for the nine
additional perils, and for an additional premium charge, protection is
provided against the willful and malicious damage to or destruction of
property. Protection is mot provided for damage to glass as a result of
vandalism, nor for loss from theft, burglary, larceny, or pilferage, nor
does the vandalism and malicious mischief coverage apply if the insured
building has been vacant for over 30 days.

Exclusion. The above coverage excludes protection for certain spe-
cified property and perils which may be insured under other policies if
desired. In addition to specified exclusions, exclusion is implied for
perils not specifically named in the policy. Important property exclu-
sions include destruction of money and securities and limitations on the
coverages of records and files to their physical value. Some important
peril exclusions specifically named or implied include damage caused by
the explosion of steam boilers and pipes, flood, and earthquakes.
Coverage to include these and other excluded property and perils is
available through an all-risks policy provided by endorsement or by a
separate insuring agreement, or a separate policy related to a specific
type of coverage. The all-risk policy includes all risk of physical
loss except as specifically excluded in the policy. Because the sources
of loss are many and varied and are at times difficult to determine, an
all-risk policy is important. The coverage of the risk to equipment--
buses or other revenue and non-revenue wehicles--stored in a garage or
maintenance facility is especially important in transit, because such
equipment may far exceed the value of the structure itself. Separate
policies relating to a specific type of coverage which provide all-risk
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protection include money and securities broad form, valuable paper
policy, accounts receivable policy, and the boiler and machinery policy.

Since the money and securities broad form and boiler and machinery
policy are mot classified in the category of fire and allied lines, they
are discussed elsewhere in more detail. A valuable paper policy
covers the cost to reproduce the paper, including research,
reconstruction, and other costs; valuable papers might include books,
deeds, manuscripts, mortgages, abstracts and so on. An account
receivable policy provides protection sgainst the inability of the
insured to collect amounts owed it because of the destruction of
records, including sums owed, interest charges on loans taken cut by the
insured to offset impaired collections, above normal collection
expenses, and expenses to reconstruct the records. loss prevention
through maintenance of duplicate sets of records and fire safety
protection are essential.

Coinsurance. Most fire and extended coverage policies contain a
coinsurance clause which requires the insured to carry insurance equal
to a certain percent of the total value of the property. This
"insurance-to-value'' requirement is related to equity in fire rates.
Most property losses are partial. Fire insurance rates are based on the
ratio of losses to the total insured values, thus the rate declines as
the amount of insurance expressed as a percentage of property values
increases. The normal coinsurance percentages are 80%, 907, and 1007.
If, at the time of loss, the insured fails to carry the required lewvel
of insurance, the amount of loss paid by the insurance company is
reduced. For example, if a building is valued at $200,000 and coin-
surance of 807 is required, the insured must have insurance equal to
$160,000 at the time of loss to be fully covered up to $160,000 limit of
coverage. If the value of the building increases to $250,000 as time
goes by and the insured maintains $160,000 of insurance, a penalty will
be assessed in case of a loss. If a $50,000 fire loss occurs, the
insured would receive the following:

Amount of insurance carried

x Amount of loss

payment
Amount of insurance required

$160,000
$200,000 (80% x $250,000)

x $50,000 = $40,000

Maintenance of regular updates of property values are extremely
important in order that the insured carries the proper amount of
insurance. The coinsurance requirement applies to the value of the
property at the time of loss and not when the insurance was purchased.
Property value increases should be reflected by changes in the policy
limits. Policies with coinsurance clauses should be endorsed with an
agreed amount endorsement in which the insurance company will not apply
the coinsurance penalty, that is, the company agrees that the values
stated are adequate to meet its coinsurance requirement.
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Value basis. The fire policy provides coverage on an actual cash
value basis that, not defined in the policy, is generally considered to
be the replacement cost minus depreciation. The policy can be endorsed
to include payment on a replacement cost basis. This includes payment
to repair or rebuild with materials of like kind and quality without any
deduction for depreciation. Replacement cost coverage is particularly
important for newer buildings in which little depreciation has occurred.
Generally, with the exception of old and functionally obsolescent or
inadequate buildings, the replacement cost basis is preferred.

Indirect loss coverages. The fire policy only covers direct damage
by the perils specified in its policy. Indirect or consequential damage
protection can be obtained by endorsement or in a separate policy. The
principal areas of consequential loss coverages are loss of revermue and
extra expense coverages. The loss of revenue and the extra expense to
continue operating services as a result of direct damage to certain pro-
perty can be significant in a transit system.

Difference-in-conditions policy. A difference-in-condition policy
(DIC) is a special form of all risk coverage usually used in conjunction
with separate policies covering against fire extended coverage, and van-
dalism and malicious mischief. The DIC policy provides coverage for
risks of physical loss not covered by these separate policies. It pro-
vides the insured protection against additional perils such as flood,
earthquakes, water damage, and collapse. The insured can structure the
DIC policy to cover the particular property risks it faces which are not
covered by other property policies.

Boiler and Machinery

The explosion or breakdown of steam boilers, pressure containers,
electrical equipment such as generators, turbines and motors,
refrigerated equipment, and others are mot covered by other property
policies. A boiler and machinery policy is sometimes purchased because
of the inspection and loss prevention services provided by the insurance
company. Coverage may be limited form or broad form. Limited form
applies to protection against explosion only. Broad form includes loss
by cracking, building, or breakdown as well as loss by explosion. In
addition, coverage may include consequential or indirect damage as well
as direct damage.

Automobile Physical Damage -

The auto policy purchased by the insured includes both property and
liability coverages. Since most of the auto policy is related to
liability coverages, the policy as a whole will be discussed in the next
chapter. The only property coverage of the auto policy is automobile
physical damage insurance. Available coverages include (1)
comprehensive coverage for virtually all risks of loss other than
collision or upset, %2) collision, and (3) specified or named perils
selected by the insured.
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Employee and Nonemployee Crime

The loss of possession of property is a property risk related to
various crime coverages. Fidelity bonds are the means to protect a
transit agency against loss resulting from the dishonesty or criminal
acts of its employees. In the transit industry, such instruments are
generally used only for employees who have direct cash-handling
responsibility. In addition, these bonds may cover the negligence or
failure of employees to perform their duties faithfully.

Nonemployee crime coverage protects against loss of possession of
property through the dishonest act of nonemployees. These coverages are
classified by the type of peril insured sgainst. Various policies
relate to burglary, robbery, thefts, forgery, and others. The money and
securities broad form provides all risk coverage on money, securities,
and similar property.

Liability Insurance Coverages

Liability risks exist for any activity that may result in injury to
another or damage to the property of others. This liability may take
the form of unintentional torts resulting from negligence or
carelessness; intentional torts such as libel, slander, trespass,
invasion of property, and others resulting from infringing on the rights
of others; or contractual liability resulting from indemnity, or hold
harmless agreements specified in contracts. In addition, liability may
be statutorily based, but these statutes usually relate to lewels of
property damage and bodily injury arising from investigational torts.

Liability risks are particularly important because of their
catastrophic nature. Legal awards for damages have been skyrocketing
and projecting future awards is difficult. Until the last few decades,
public entities were immumne from liability based on the doctrine of
sovereign immmity. The doctrine was based on a common law--''the king
can do no wrong.'" Increasingly, through state statute and judicial
decisions, public transit entities are being held responsible for their
actions. Liability insurance can be divided into the classification of
automobile and wehicle liability, employer's liability and workers'
compensation, and general liability.

Automobile Liability

The single automobile insurance contract has four types of
insurance coverages. First, automobile and wehicular liability
insurance protects the public entity against loss from legal liability
arising from ownership, maintenance, or use of owned, leased, hired, or
nonowned (all other motor wehicles, such as use of employee's auto for
business purposes) wvehicles. A second type of coverage is medical
payments for bodily injury losses. Medical liability is an optimal
coverage which will pay up to the stated limit regardless of whether the
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transit system is negligent. A third type of coverage is physical
damage protection against losses of the transit system's wehicles.

Since it is properly considered a property coverage, it was discussed in
Chapter Five. The fourth type of coverage is uninsured motorists

which protects employees and other occupants of transit wehicles for
bodily injury damages when the accident is caused by a hit-and-run
driver or a driver without liability insurance.

Several insurance companies provide special insurance for transit
vehicles vwhich is similar to a standard automobile policy. The types of
automobile policies are the basic automobile policy, business automobile
policy, and the comprehensive automobile policy. The business auto
policy or comprehensive auto policy provides the best coverage. The
business auto policy provides flexibility in terms of coverages, but it
is usually used to provide the same type of protection as the comprehen-
sive auto policy. The use of the comprehensive auto policy, and in most
cases the business auto policy, is to provide liability coverage for
property damage and bodily injury arising from the ownership, main-
tenance, or use of any automobile, including owned, hired, and nonowned
automobile. Under the basic automobile policy, hired or nonowned auto-
mobiles are not covered although they can be added to the policy. The
basic automobile policy also requires newly acquired autos to be
reported to the insurance company within 30 days. Coverage does not
apply if they are not reported. Under the other two policy forms,
coverage for newly acquired autos automatically applies.

Workers' Compensation and Employees' Liability

Each state has its own workers' compensation laws which define
loss of wages and medical care benefits to be paid a public employee.
The workers' compensation coverage and the policy only differ generally
by the relevant state statute. The employers' liability coverage of the
policy provides protection against third party claims and is
automatically included with the workers' compensation coverage, but the
two are distinct. The workers' compensation coverage applies only to
statutory obligation found in the state workers' compensation law, and
the employers' liability coverage only applies to suits brought against
the public entity by the workers' spouse or other third party under
common law. Fmployees' liability covers bodily injury claims which do
not fall under the workers' compensation law.

General Liability

General liability concerns common types of liability exposures.

The basic general liability policy is the comprehensive general
liability (CGL) policy that automatically covers newly acquired
exposures developed during the policy period. The basic coverages of
the CGL policy which are automatically included as part of the coverage
include (1) liability arising from the ownership, maintenance, or use of
premises owned, leased, rented, or occupied by the transit agency, and
liability resulting from the conduct of business operations on or off
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the premises; (2) liability resulting from products or services sold,
handled, or distributed to others and liability arising from work
performed, completed, or abandoned; (3) liability for work performed by
independent contractors on behalf of the public entity; and (4)
liability for certain 'incidental contracts' including lease of premises
agreement, assessment agreement, agreements required by municipal
ordinance except in connection with work for the mmicipality, railroad
sidetrack agreements, and elevator maintenance agreements.

The CGL has a mmber of important exclusions. Contractual liabi-
lity is limited to incidental contracts. To obtain coverage for other
types of contracts which may arise, blanket contractual liability
coverage can be purchased. Damage to property in the custody or control
of a public transit system is excluded. Important exposures to loss not
covered would include leased tuildings, machines, computers, or other
equipment. Other coverages may be available to handle particular expo-
sures to loss which exist. Other exclusions include liability resulting
from owned or hired automobile or wehicle, aircrafts, and watercrafts;
liability for property damage arising from explosion for some
operations; collapse for certain operations; and damage to underground
property resulting from the use of maintained equipment. Liability for
selling or serving liquor in violation of the law is also excluded.
Finally, liability arising from pollution or contamination is excluded.

Other liability coverages are available through endorsement to the
OGL or by separate policies. The CGL provides protection against
liability arising from unintentional torts. It does mot provide
protection against liability arising from intentional torts such as
libel, slander, and others. Personal injury liability can be purchased
separately or endorsed onto the CGL to cover personal injury which
occurs from intentional torts.

Errors and omissions coverage can be purchased to protect elected
and appointed officials from claims alleging mismanagement and lack of
professional accountability. Public officials have been held
increasingly responsible for their actions by the courts. The potential
exposures to loss are only limited by one's imagination. The errors and
omissions liability policy differ widely in their exclusions and
provisions. The policy needs to be carefully studied and must reflect
the specific concerns of a public transit system.

One of the most important insurance coverages is the umbrella
liability policy. This provides excess liablity coverage over
underlying primary coverages and additional coverage not provided by the
primary coverages. When the umbrella provides additional coverage, a
sizeable self-insured retention or deductible is required. No standard
umbrella policy form exists, therefore, the coverage needs to be care-
fully examined. The minimum limit is $1 million and higher limits are
available in muiltiples of $1 million. If the umbrella is '‘following
form'" in nature, and it should be, the coverages, conditions, and provi-
sions correspond to the first layer or primary coverages. However, care
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mist be taken to ensure that the primary coverages meet the needs of the
transit system in terms of adequate coverage. Any coverage Problem with
the primary policy will be compounded by the ''following form'' umbrella
policy.

Establishing A Risk Management Policy

To perform the position's tasks successfully, the risk manager must
have the support of top management and the governing body; in the PICs,
this means the general manager and the board of directors, and in cities
having mass transit departments or utilities, this means the mayor and
city council members. The chances of success of a risk management
program is directly related to the level of importance and support
assigned to the program by top management and the governing body.
Through the involvement of top management and the governing body, a
clear statement of the importance of the risk management program and
support for the implementation of the risk management program is made.
In this way, the risk manager is assured of the support and direction
necessary to carry out responsibilities of the position.

Policy Statement

An important element of the risk management program is the
establishment of a risk management policy statement. Normally, the risk
manager develops the initial draft of the policy statement for review by
top transit management and the governing body. Since risk management is
a technical, complex, management function, the risk manager must provide
information to top management and the governing body through various
alternatives and their implications. At the same time top management
and the governing body should express their ideas and concerns. To
apply successfully the policy that is approved, top management and the
governing body must have more than a casual understanding of risk
management ; they need to know the underlying philosophy of the policy
statement. These initial discussions among the risk manager, top
management, and the governing body, prior to preparation of the initial
draft policy statement, will assure a common understanding among all
parties involved. In some cases, top management and, in particular, the
governing body will want to see the initial draft policy statement
before they provide any input.

A formal, written, risk management policy statement should address
goals or purposes of the risk management program, scope of authority and
responsibility of the risk manager and his relationship to others in the
organization, and guidelines on such issues as the lewvel of risk
retention and funded reserves. The following sample risk management
policy statement could serve as a guide, recognizing that changes would
need to be made to fit the specific needs of a particular transit
system.
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Risk Management Goals

The transit system's policy with respect to the management of all
risks of accidental loss such as fire, liability suits, theft, workers'
compensation, and other risks of property and 1iabi.11ty losses direct
and indirect, shall have as its goals:

1. Protecting assets of the public transportation system from
catastrophic losses.

2. Minimizing total long-term cost to the public transportation
system of managing risks.

3. Establishing, through effective loss control and loss prevention
measures, a work and service environment in which transit
personnel as well as members of the public can enjoy safety and
security in the course of their daily pursuits.

Risk Management Functions

The risk manager, reporting to the general manager, shall have the
authority and responsibility for:

1. Identifying and measuring all risks of accidental loss through
his own efforts and by aiding departwments in analyzing risk of
accidental loss.

2. Advising all levels of management in the field of loss
prevention and safety.

3. Advising and recommending retention levels.
4. Overseeing claims handling and adjusting processes.

5. Maintaining records of losses, claims, insurance premiums,
and other risk-related costs.

6. Selecting insurance agents or brokers; purchasing insurance.

7. Coordinating all activities which bear upon risk of accidental
loss.

8. Reviewing all contracts with respect to insurance, indemnity, hold
numbers, or other risk provisions.

9. Coordinating disaster planning.

10. Ensuring compliance with all applicable state and federal laws or
regulations pertaining to insurance.
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Risk Retention

The amount of insurance purchased shall provide protection whenever
a s'mgle accidental loss would result in property loss in excess of
$50,000 per incident or liability judgments that would potentially
exceed $50,000 per incident. Any losses under $50,000 per incident will
be expensed without insurance. When the risk manager believes a case
should be excepted from this rule, documentation for such a change
should be provided to top management.

Risk Reduction

For a transit system, a detailed, written safety program, which
includes a section on driver training, can be useful in obtaining
attractive insurance quotations. Moreover, such a program will help in
reducing the likelihood of injuries and damages to passengers,
employees, and the general public. One of the best methods to control
the cost of insurance is to reduce losses. A transit manager armed with
a safety program that has been consistent in holding loss cost to a
minimum has an effective tool in his possession for negotiating attrac-
tive renewal insurance premiums. The effectlve and professional transit
manager will lmprove the transit property's bargaining position and will
help control the insurance premium budget by documenting the results,
the organization, and the objectives of the safety program to insurers.
An effective, comprehensive safety program should include the following
elements:

1. An employee designated to administer the safety program.

2. A schedule setting out when regular safety meetings are held and the
conditions that would prompt a meeting at other than the scheduled
time (usually inclement weather, or a holiday).

3. A discussion on the role the safety engineer from the insurance com-
pany will play in the transit system safety program.

4. A description of the driver award and penalty program. This should
include an explanation of how the transit property determines an
accident is to be chargeable to a driver.

5. Claims reporting procedures should be spelled ocut, including the
person responsible for each step in the procedures.

Driver training is a critical part of any safety program and it is
highly recommended that transit systems work to have an effective driver
training program. While most transit systems have at least an informal
method for training a new driver, many transit systems do not have a
written training program. To be most effective, the training process
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should be in writing and should include the following:

1.

Designation of the system employee responsible for training and
retraining of drivers. This should be either a person appointed as
safety supervisor or, perhaps, a senior driver with an excellent
driving record.

A listing of the hiring and retention practices of the transit
system; this should include driver health records, license require-
ments, motor wehicle records, dress, attitude, experience, etc.

Each new driver should get a detailed listing of each step, and the
time required to move from trainee to bus operator. The proba-
tionary period should be clearly specified.

The evaluation criteria that will be used by management in judging a
new driver's ability to pass from the trainee step to the next step,
and the criteria used in identifying when there is a need for a bus
operator to go through a retraining program.

There should be details of the driver's responsibility towards
safety related maintenance of the wehicle. For example, prior to
taking a wvehicle on the road there should be a check list of safety
related observations and inspections the driver should make.

A schedule for formal defensive driver training programs.

A statement of overall safety policy and claim reporting procedures.
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CHAPTER SEVEN

CASH MANAGEMENT

Introduction

The management of cash by a transit property (as in many other
organizations) centers on three main areas:

1. Handling and safeguarding cash collected from various sources.

2. Ensuring that sufficient cash is available to meet obligations when
due.

3. Investing idle cash to earn a suitable return while minimizing
the risk of the loss of that investment.

The first area (cash control) was discussed in Chapter Six. This
chapter discusses the other two areas and demonstrates a mumber of
financial tools available to transit managers for cash management
including cash budgeting, float, bank services, short-term investments,
and accounts payable management.

Cash management involves both collection and disbursement.
Collection involves the processing of incoming cash and checks ( from the
farebox, pass programs, and government agencies). Disbursement activi-
ties are related to the paying out of monies owed to employees,
suppliers, creditors, etc. As a general rule, cash management should
obtain cash from the collection process as quickly as possible, and
delay disbursements as long as possible. However, physical limitations
of the system (e.g., the ability to pull a limited mumber of fareboxes
per day) and the potential negative effects on working relationships
with customers and vendors also need to be considered.

Sources of Cash

Cash has a different role in public transit than in many other
types of businesses. Most transit service is provided on a for-cash
basis. Many other businesses operate on the credit basis, where the
service is rendered, the customer is billed for that service, and
payment is received subsequently. In the transit industry, farebox
collections generate a large volume of cash, mostly in the form of
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coin. Prepaid fare programs, for example monthly passes, generate cash
in advance of providing the service.

A third potential source of cash is funds generated through taxing
powers of the transit agency such as a local sales or property tax.
Frequently, the collection of these taxes is administered by a unit of
government other than the transit property. . Since the transit property
receives the tax proceeds once a year, the timing of receipts has impli-
cations for the management of cash by the transit property. Similarly,
the timing of grant receipts from various government units may force the
transit system to find alternative sources of financing to provide the
necessary cash to meet the agency's requirements.

Disbursements

Cash disbursements are part of the cash management function.
Differences exist in the frequency and size of the cash cutflows. The
payment of employees and suppliers generally occurs on a uniform basis
during the year. Interest and principal payments on bonds issued by the
transit property or payments to manufacturers for equipment purchases
occur less often.

Collections

Attempting to accelerate collections is one part of cash manage-
ment. In certain lines of business, a large portion of the sales are
made on credit. Collection management in these areas involves pro-
cessing received payments as quickly as possible. Most public transit
properties rely very little on credit sales. Transit systems also
operate in a much smaller geographic area than most firms, which affects
the nature of the collection problem. The transit property need not
worry about the collection of such payments from a wide geographic area.
Checks come in from purchasers of transit advertising services, prepaid
fare/pass programs, and charter operations, but most importantly, from
government agencies in the form of grants.

Transit agencies can try to speed up collections from prepaid pass
programs. For example, banks can sell transit passes; checks (and cash)
could be credited immediately to the transit property's accounts when a
pass is purchased. Other autlets, such as drug stores, could sell
passes. A drawback to this approach is the likelihood of delays in the
processing of proceeds from pass sales. A transit representative would
have to visit the ocutlet each day, collect the funds (checks and cash),
and return them to the transit property for a bank deposit to be pre-
pared. As an alternative, the transit system could permit the retail
outlet to make a deposit directly to the bank. The transit property,
therefore, would be dependent upon the banking habits of the particular
retail outlet operator.
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The Cash Flow Time Line

In attempting to understand the various facts of cash management it
is helpful to examine a cash flow time line. Such a time line can be
drawn for inflows into the organization (money received from passengers)
and for cash outflows (payments to suppliers). The cash flow time line
indicates the amount and timing of various transactions.

Cash Inflows

Cash payment. The cash inflow time line below demonstrates the
simplest case, one in which the service is provided on an immediate cash
payment basis. The best example of this in transit would be the payment
of a cash fare when a passenger boards a bus.

Service Rendered Farebox Counting Deposit
For Deposit in Emptied Room in
Farebox Bank

1 | | 1

I | | 1

FIGIRE 7.1 Cash flow time line/immediate payment.

At a determined interval (nightly, twice-a-week, etc.), the
vault in the farebox is pulled and the contents are counted. The cash
(bills and coin) are then deposited in a commercial bank. After werifi-
cation of the deposit, the bank will credit the transit property's
account to reflect the new deposits. If the deposit is made after
banking hours such crediting will not take place until the next banking
day. In this case the transit property's accounting records will show
the deposit as having been made on that first day while the bank's
records and the bank statement will recognize the deposit as having
occurred on the following day. When the bank gives the transit property
credit for the deposit, that money becomes known as a ‘''available funds."
These available funds can then be used by the bank to pay the checks
written by the transit property on its account.

Credit. A more complex situation involves rendering a service for credit
where the customer is billed for the services, and makes payment
at some subsequent point in time.
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Service Mail Receipt Customer Check Deposit  Good
Rendered Bill of Bill Mail Check Received 1In Funds
I WA B T
|
I l I I I I l
Billing Mail Customer Mail Payment Bank
Time Time Processing Time Processing Availability
Delay Time Time

FIGURE 7.2 Cash flow time line/purchase by credit.

The length of time between the rendering of the service and the availa-
bility of the cash to the service provider has been increased con-
siderably from that in the cash-for-service setting.

Several steps have been added to the transaction process, some of
which are controllable by the service provider whereas others are not.
For example, the provider can control billing time and payment pro-
cessing time as through the design of its own internal systems. The
provider usually attempts to minimize billing and payment processing
periods as much as possible. The provider can influence the amount of
time between the customer's receipt of the bill and mailing of the
check. The establishment of credit terms (offering discounts for early
payment or specifying a time limit for payment) is based upon the
provider's credit policy, which in turn, is frequently based on the cre-
dit policies of other firms in the same industry. The provider does not
have any control over the internal process used by the customer in pro-
cessing the bill and preparing the payment. (However, the credit policy
can influence the process to some degree.) The provider has little
control over the mail time, but can affect the mail time through its
choice of locations for the mailing of bills and the place to which
payment is to be sent. Finally, the bank availablility time is under
the control of the bank, but it may be possible to find different banks
offering different availability times.

Cash Outflows

A cash flow time line can be drawn to show the steps and timing
involved in paying a firm's suppliers.
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Service Supplier Receipt Mail Supplier Supplier Bank
Rendered Mails of Bill Check Receives Deposits Account
by Supplier Bill Check Check Reduced
I | | | | l
I ! 1 I | ! l
Billing Mail Processing Delay Mail Supplier Clearing
Time Time Payment Policy Time Processing Time

FIGURE 7.3 Cash outflow time line.

In the cash inflow time line, the different steps are subject to
varying degrees of control by the transit system providing the service.
A similar situation exists for the firm receiving the service in the
cash outflow time line. Of primary concern is the period of time after
the receipt of the bill from the supplier. The amount of time before a
check is written depends on the time required to process the invoice for
payment and on the accounts payable policy of the firm. The accounts
payable policy would determine how long the transit system delays before
paying its bill. Prompt payments sometimes qualify for a price
discount, while delaying payments allows the transit system to use the
money for other purposes.

The clearing time of the check is also of interest. With cash
inflows, the transit system is concerned about the availability of the
funds, or when the bank allows use of the funds represented by the depo-
sited check. With the cash cutflows, the transit system is concerned
about the point in time when the bank deducts the amount of the check
from its account. Due to the operation of the check handling process,
the availability time, and the clearing time for the funds represented,
a given transaction need not be the same.

The Concept of Float

Any transaction where cash is not immediately received in exchange
for rendering a service or provision of a product can give rise to what
is known as "float.'" Float is created by the time it takes for payments
to be processed. This includes the time necessary to prepare invoices,
to deliver (by mail or otherwise) those invoices, to prepare payment, to
deliver the payment, and to process the payment. A firm's net float is
its disbursement float amount minus its deposit float amount. A firm
can experience float for money owed to it by its customers, but it can
also experience float on money that it owes to its suppliers.

Deposit Float

Deposit float refers to the amount of time between when a firm's
creditor mails a check and when the proceeds from that check are
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available to the firm. This time period is composed of the amount of
time it takes for that payment to travel through the mail, the amount of
time it takes the firm to process the payment (record the payment and
prepare the bank deposit), and the length of time after which the pro-
ceeds from that check become available to the firm.

Obviously, a collecting firm wants the deposit float time to be as
short as possible. A company that serves a large geographic region
(such as a public utility) may have customers mail payments to local
offices, rather than to the headquarters. This shortens the time
required for the mail to deliver the payments.

A transit property serves a relatively limited geographic area, and
the mailing time of payments owed to the property is not a significant
factor. The amount of time it takes the transit property to process
those payments can be an important aspect of deposit float. If the
total dollar amount of the checks received is large, a bank deposit
should be prepared each day. Even if a transit property receives only a
few checks per day, they should be mot allowed to accumulate. There is
an opportunity cost represented by the lost interest or use of these
funds.

Disbursement Float

Disbursement float refers to the period of time between when a
check is written by the firm and when the amount of that check is
deducted from the firm's bank account balance. There is a timing dif-
ference between when the firm records the check and when the bank
actually deducts it from the bank's records of the firm's checking
account balance. Included in this time interval is the amount of time
that it takes for the check to reach the creditor (mail time), the
amount of time required for the creditor to process that check and depo-
sit it in a bank, and finally, the clearing time between when the check
is deposited and when it arrives at the firm's bank and is deducted from
the firm's account.

Disbursement float works in the favor of a transit system that is
paying bills; therefore, it should try to lengthen this time period as
mich as possible. Remote disbursements refers to a practice whereby a
firm uses a bank a long distance away from the creditors to which it is
making payment. For example, a Chicago-based firm might choose to make
payment to New England area creditor from a bank located in the Pacific
Northwest. This practice increases the clearing time. Such a tactic is
frequently not possible for a transit property as it is expected to use
financial institutions in its local community for its banking activi-
ties.

Banking Services

There are a variety of services provided by banks which can be used
by transit systems, including: farebox collections/counting, deposit
handling, fiscal agents, bond trustees, investment counseling and manage-
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ment, term loans, payroll and other disbursement services, and sales
outlet and/or lockbox services for prepaid pass programs. While at any
given time a transit system might not require all of these services, the
system should be aware that these types of services do exist. It may be
less expensive to rely on a bank to process the payroll and other func-
tions than to have that function done in-house.

Banks generally recover their cost of providing services through
two methods. The first involves the use of service charges. A spe-
cified charge is levied for each deposit handled, certified check
issued, or cancelled check processed. The second is through the main-
tenance of compensating balances. The customer is required to maintain
bank accounts with specified balances. The bank invests these deposits
and uses the earned interest to offset the cost of providing the banking
services to the customer. Frequently a combination of service charges
and compensating balances are used.

Selection

There are several different practices for handling banking rela-
tionships.

Local banks. One practice is to use many local banks in the tran-
sit firm's service area. This reduces the chances that the transit pro-
perty would be accused of showing favoritism.

There are disadvantages to the use of many banks. The large mmber
of accounts increases the workload of financial managers who must main-
tain records of all the accounts. Control may be difficult. In addi-
tion, banks usually require minimum deposits to be maintained in each
account. These minimum balance requirements have the effect of reducing
the amount of funds that are available for use elsewhere.

For example assume that the transit system has chosen to open
accounts with five local banks, each of which requires a minimum deposit
of §1,000. Thus a total of $5,000 will be tied up in these five
accounts. If the transit property used only one bank for all of its
banking activity it would have to maintain the $1,000 minimum balance in
just one bank. Therefore, $4,000 would be available for investment in
interest-earning accounts for other purposes.

Competitive bid. Another approach is to seek competitive bids from
interested banks. Such an action could be initiated through a request
for proposals and/or bids. The nature of the types of services sought
by the transit firm would have to be indicated. Examples of such ser-
vices would include coin counting, payroll accounting, and checking
accounts. The transit property should also indicate the wolume of acti-
vity which is expected to take place. This data would include the
number of deposits to be made, the number of checks to be drawn against
the account, and the quantity of any other services which might be
needed by the transit property. Based upon this information, banks may
then submit bids. The vendor bids would be evaluated in terms of the
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cost to the transit property, the range of services offered, and other
appropriate criteria applicable to the particular situations.

The bidding approach may not be feasible where significant com-
petition between banks does mot exist, such as in smaller commmities.
It is also possible that a close, friendly working relationship between
the bank and the transit property would nmot be achievable due to the
nature of the bidding process.

Account Analysis

An account analysis can be performed on the transit system banking
activities to determine if it is using the most favorable method of com-
pensating its bank for the banking services rendered. To perform such
an analysis, it is necessary to collect data on the wolume of the
various types of banking services used by the transit property along
with the service charge schedule of the bank. Whenever the transit pro-
perty is required to pay a service charge, this information should be
available from the bank statement. Any minimum balance or compensating
balance requirements also need to be noted.

In the following example, the transit system is paying for its
banking activities on a fee-for-service basis. The activity and ser-
vices charges follow:

50 deposits at 5¢ each $ 2.50
1,000 checks at 6¢ each 60.00
400 credit wouchers at 7¢ each 28.00
Three zero-balance accounts at $25 each 75.00
Total monthly service charge $ 165.50

Thus the total service charges incurred by the transit system are
$165.50 per month. This amount represents the cost to the bank of pro-
viding these services to the transit system. The bank could either
cover that cost directly by imposing the service charges or it ocould use
money that it earns on the funds that the transit property has on depo-
sit. The bank is able to loan (or otherwise invest) a portion of the
funds on deposit with it.

To determine the required account balance that would exactly cover
the bank's cost of providing the service, the following analysis could
be performed. We will use the same level of banking activity and ser-
vice charge schedule as in the above example. The monthly cost to the
bank of the transit property's account is $165.50. The money that the
bank earns on the transit system deposit can be used to offset this
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cost. Assume that the bank is able to earn 9.6% on its investments.
Banks are required by law to maintain a minimum reserve of funds that
cannot be invested or loaned aut. Therefore, the bank cannot earn a
return on the reserved funds. This minimum reserve is stated as a per-
centage of its total deposits. In our example, this reserve requirement
is 8.6%. The bank must retain 8.67% of its total deposits to comply with
the reserve requirement. It is sble to invest 91.47 of its deposits and
earn a return of those funds (1 - reserve requirement = 1 - .086 = .914).

We can now determine the size of the bank account balance required
to cover the service charges of $165.50 per month.

Balance to cover annual Service charge

service charge Interest rate X (1 - Reserve requirement) X 12 months
= 165.50 X 12
096 X (1 - .086)
= $22,634.03

It is necessary to multiply the service charge by 12 because the
interest rate and the reserve requirement are each expressed as an
annual rate. This calculation indicates that an average deposit of
$22,634 would generate sufficient earnings for the bank to cover its
cost of serving the transit property.

Next, we can determine if the transit property is overcompensating
or undercompensating the bank by examining the actual cash balance in
its account.

Ledger balance $ 54,500
Average float - 15,000
Net collected balance $ 39,500
Required balance - 22,634
Excess (or shortage) $ 16,866

The ledger balance is the bank account balance according to the transit
system's books. Since the amount of the float is in the bank's favor
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(negative float), it is substracted to arrive at the net collected
balance. (The net collected balance is the balance amount according to
the bank's records). The required account balance determined in the
previous step is subtracted from the net collected balance. If the
result is greater than zero, the transit system is maintaining an amount
in excess of what is required to cover the service charges. When the
result is less than zero, the transit system is not maintaining an
account balance sufficient to compensate the bank.

It is generally believed that paying for banking services with fees
is better than maintaining compensating balances because funds can
usually earn a higher rate of interest than the bank gives you credit
for on your compensating balances. If you are required to maintain
large minimum balances in an account to meet other financial require-
ments, the attractions of the fee-for-service may be reduced because
those funds are not available to the transit property to invest.

Zero-balance Accounts

With a zero-balance account the bank maintains a master account
that contains the entire amount of the transit property's deposit with
that bank. The transit property also has a mumber of other accounts
with that bank which are used for specific functions. There might be an
employee payroll account, an account for paying vendors, and other
accounts for various purposes. Having a separate account for each func-
tion provides better control and makes auditing easier. Maintaining a
required minimum amount in each account would tie uwp more funds. With a
zero-balance account, the bank would transfer enough funds from the
master account to each zero-balance account to cover the checks pre-
sented for payment on that day to the account.

One-time Cash Transfer

M analysis of the transit system's financial records might indi-
cate that the system is keeping excessively large cash balances in its
bank accounts. For example, suppose that over a given period of time a
particular checking account balance never goes below $500. If the bank
does not have any minimum balance requirement (or a compensating balance
requirement), then the transit property is maintaining an excess amount
of cash in that account. The transit property should consider a one-
time transfer of those funds out of that account. The account could be
reduced by $500. The transferred funds could be placed in an interest-
bearing account (if allowed by law) or invested in some short-term
investment, such as one of those discussed later in this chapter.

Short-term Investments

A wide variety of short-term investments is available to a transit
system. When evaluating the options for investment, financial managers
are challenged by the question of risk versus return. Less secure
(risky) investments yield a higher rate of return, but investors from
the public sector have less freedom to accept higher risk than the pri-
vate sector. Criteria to consider include:
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1. Safety--the possibility of default resulting in the loss of earned
interest income and maybe even the principal amount invested.

2. Price stability--investments with wlatile prices pose a risk in
the event of a price decrease.

3. Marketability or liquidity--how rapidly the security can be
disposed of for cash.

4. Maturity--the length of time between the purchase of a security and
it comes due.

5. Yield--annual rate earned on a security based on the actual ear-
nings over the period of time that the investment is held. ‘(also
called the rate of return of the investment).

Treasury bills. The Treasury bill, or T-bill, is considered to be
the safest investment because it is issued and backed by the federal
government. T-bills are available in both three month and six-month
denominations, but shorter periods can be acquired in the secondary
market. A secondary market involves the buying and selling of existing
securities among investors. The primary market involves the sale of new
securities by a firm or government agency to investors. T-bills can be
purchased from banks or through a broker. Treasury bills are sold at a
discount: for a T-bill with a $10,000 face value, a purchaser would pay
less than $10,000 when buying the Treasury bill, and would receive the
$10,000 face value at maturity. For example, assume that a three-month
$1,000,000 T-bill is being sold at a 9% discount. The price to be paid
is:

($1,000,000) [1 -((.09) ((91/360))] = $977,250

The first term($1,000,000) is the face value of the bill. The
second term (1 - [( .09)(91/360)] is the discount factor. This term
includes the interest rate (9%) and the length of time until maturity
‘(91 days). The interest rate is stated as an annual rate; therefore, the
equation is adjusted to reflect that the life of the security is less
than a full year. This is accomplished by dividing the 91 days by 360
days. ‘(Note that in some financial calculations a year is considered to
contain 360 days.)

Repurchase agreement. A ''repo'' usually involves the sale of short-
term securities by a bank or a securities dealer. This type of inwvest- -
ment is considered safe since the underlying instrument is a U.S.
Treasury security. Repos are issued for a very short period of time,
usually having a maturity of a few days. There is no secondary market
for repos.
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Commercial paper. Commercial paper is a short-term, unsecured loan
to a corporation with a maturity of 30 days to nine months. Commercial
paper can be sold directly or through dealers. The yield tends to be
1/4% to 1/2% greater than the T-bill rate. A good secondary market for
commercial paper does not exist so most paper is held until maturity.
Commercial paper is generally sold in large denominations, usually of at
least $25,000.

Negotiable certificates of deposit. A ''CD' is a deposit of funds
at a commercial bank for a specified period of time and at a specified
rate of interest. The minimum deposit amount is usually $100,000. A
secondary market exists for CDs of large banks. Yields on CDs are
higher than those on T-bills and repos, and are similar to the yields of
commercial paper and bankers' acceptances. (Ds are not guaranteed.

State and mmnicipal notes. State and mmicipal notes may involve
tax or revenue anticipation notes or general obligation bonds. They are
guaranteed by the issuer. These securities are generally tax exempt.
The anticipation notes normally have a maturity of one year or less
while the bonds have maturities ranging from five to 40 years. These
notes usually pay interest at maturity. There is an active secondary
market for the bonds. Since these securities are tax exempt they are
not an attractive investment for publicly owned transit authorities
that are not subject to the payment of income taxes.

Federal agency issues. Federal agency issues are issued by a
variety of tederal agencies. These instruments are guaranteed by the
issuing agency, but not by the federal governments. Maturities can be
as long as 15 years, although most issues mature in a year or less.
Generally, agency securities have a slightly higher yield than Treasury
securities of equal maturity. A secondary market has dewveloped
involving securities dealers who handle the treasury securities.
Foreign securities provide higher yields (due to higher risk). Risk
also exists with respect to fluctuations in exchange rates.

Cash Discounts

It is frequently possible to use amounts owed to suppliers as a
source of funds. This is known as trade credit and is a very common
source of short-term financing. The purchaser of a good or service is
not required to pay upon delivery, but is allowed to defer payment for a
short period of time. This approach would involve situations where
discounts are offered by suppliers for the payment of bills within a
specified period of time. Items are purchased on credit with payment
not due until a period of time after the merchandise has been delivered
to the transit property. If payment is made before some specified time,
a supplier may allow the purchaser to deduct a percentage of the total
invoice amount and to remit the remaining amount.

A simple example can be used to demonstrate whether a cash discount
should be taken. When the supplier offers a discount, there are
three acceptable payment dates from the perspective of a good public
transit financial managers.
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1. last day of discount period.
2. last day of net period.
3. Some day beyond net period.

In terms of the amount paid, paying on any day prior to the last day of
the discount period is the same as paying on the last day of the
discount period. Similarly, paying on the second to last day of the net
period is the same as paying on the last day of the net period.

However, the transit system still has use of the funds for an additional
period if they pay on the last day. You can never do better than
waiting until the last day of the discount period (if the discount is
taken) or waiting until the last day of the net period if the discount
is not taken. Thus, only three periods of time for potential payment
need to be considered.

An important decision to make is whether or mot a discount should be
taken. The discount should be taken if the effective interest
rate implied by missing the discount is greater than the cost of
borrowing funds from another source. The effective borrowing rate if a
discount is not taken (I *), is computed as following:

1 * = (Interest Paid) X (Time Adjustment)
(Actual Cost )

I*= dA X 365
(I -d)A LZ - LI

where:
d = percentage discount offered
L1 = day the discounted amount is due
12 = day the net amount is due
A = nominal cost of purchase

In the first example, we assume that the terms given by a par-
ticular supplier are '2/10, n30'". This means that if the bill is
paid within 10 days, the purchaser may take a 27 discount. If the
discount is not taken (not paid in 10 days) then the full amount is
due on the 30th day. Using the formula we have:
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I* ='§ d ) X( 365)
(IT=-d) (LZ-1Ll)

=( .02 ) X ( 365)
(T -.02) +(30 -10)

= .02 ) X(_365)
%) 20 )

= 37.2%

Thus the effective interest rate for not taking the discount is equiva-
lent to borrowing money from another source at 37.27%. Since this effec-
tive borrowing rate far exceeds our cost of borrowing funds, we would
take the discount.

In our second example we have terms of 5/30, 4/60, n6l. If the
bill is paid within 30 days we can deduct 5% from the amount due. If
the bill is paid after the 30th day but before the 60th day we can
deduct 47%. The full amount is due on the 6lst day. Two computations
are required here. The first is to determine I* if

*1T = ( .05 - .04) X '( 365)
.'( I - .05 j ( -
= .01 X 365
.95 30
= 12.8%
™2 = ( .04 ) X 365

(T=7.04) (61 - €0)

= .04 X 365
.% T

= 142.1%

It is also possible to postpone payments of payables beyond the end
of the due period. This is known as stretching accounts payable. For
example, assume that under terms of 2/10, n30, it is decided to pay on
day 60. The discount is not taken and the full amount of the inwvoice is
paid 30 days after the final due date. The calculation of the effective
borrowing rate would be:

*x = .02 X 365 = 14.9%
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The above equation is based upon the equation used to find the effective
interest rate of not taking the discount. The number of days past the
due date when payment is made is added to the denominator of the time
adjustment factor.

Given the same credit as above, but choosing to pay on day 90 (60
days past the due date) results in an I* of:

= .02 X 365 = 9.3%
I-.02 30 -10 + &0

There are certain actual and potential costs to stretching accounts
payable. Il11 will may develop between the purchaser and the supplier.
A penalty fee may be charged by the supplier for past due payment. The
credit suppliers may stop delivery or insist that all future transac-
tions be on a cash for merchandise basis.

Cash Flow Forecasts

The following exercise should help demonstrate the process of deve-
loping a cash flow forecast for the year 1985. We are given certain
data for 1984 along with expected changes for 1985. The Income
Statement for the year ending December 31, 1984 is shown in Table 7.1
and the Balance Sheet is shown in Table 7.2. (For more detail on
Balance Sheets and Income Statements, see Chapter Two, Accounting
Fundamentals.)

There are several changes expected to occur in 1985 for which we
will have to adjust our figures in this exercise:

1. Revenues are expected to increase by 50%, to $90.

2. The cost of operations will also increase by 507, to
$210.

3. Administrative expenses will rise to $40.

4. Depreciation for 1985 will be $12.

5. Equipment purchases in 1985 will be $40 (807 federal
funds, 207, state funds).

6. The accounts receivable amount will double.

7. The desired ending cash balance for 1985 is $15.

8. Accounts payable will ihcrease to $20. |

9. Short-term investments will be increased to $10.

10. Inventory will be increased to $50.
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TABLE 7.1 Income Statement (Working Draft)

1984 1985

Revenues ( farebox) $ 60

Cost of operations 140

Depreciation 20

Administration 30 200 eeee-
Earnings before subsidy $(130)1 _
Operating assistance 1302

Net income S 0

Note 1: Revenues - cost of operations - depreciation - administration =

earnings before subsidy.

Note 2: If earnings before subsidy is negative, operating assistance
miust equal the absolute value of earnings before subsidy, in

order to make net income equal to zero.

TABLE 7.2 Balance Sheet (Working Draft)

1984 1985 1984 1985

Cash 10 ---—~  Accounts payable 15 -—-
Short-term

investments 5 m=--- Short-term loans 5 -—
Accounts receivable | 5 mme--
Inventory 30 ee--- Fund equity 150 -—
Property/equipment 120 -----

(net)
Total assets 170 Total liability 170

and equity
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Given this information, we must calculate the operating assistance
that is necessary for 1985. Items 1 through 3 involve changes which
affect the income statement. Item 4 contains information which affects
both the income statement and the balance sheet. The information con-
tinued in items 5 through 10 affect the balance sheet.

TABLE 7.3 Income Statement (Final)

1984 1985
Revenues ( farebox) $ 60 $ 90
Cost of operations 140 210
Depreciation 20 12
Administration 30 40
Earnings before subsidy (130) (172)
Operating assistance 130 172
Net income 0 0

Given the expected revenue and expenses figures for 1985 we find
that operating assistance in the amount of $172 will be necessary to
arrive at a net income of $O. See Table 7.3 and Table 7.4 for the
final wversion of the income statement and the balance sheet for 1984 and
1985.
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TABLE 7.4 Balance Sheet (Final)

1984 1985 1984 1985

Cash 10 15 Accounts payable 15 20
Short-term Short-term

investment 5 10 loans 5 23 *
Accounts

receivable 5 10
Inventory 30 50 Fund equity 150 190
Property/

equipment 120 148 *
Total assets 170 233 Total liability 170 233

and equity

* See explanation in text.

The property/equipment net increase is $28. This figure is deter-
mined by taking the $40 equipment purchase (item 5) and subtracting the
expected increase in depreciation of $12 (item 4). Thus we have total
assets of $233. You will recall that in a balance sheet the total
assets = total liabilities and equity. Therefore, we need to have $233
for the total liability and equity.

The 1985 accounts payable and fund equity amount to sum to $210.
Thus in order to balance this equation we will need to increase the
short-term loans to $23. This is known as a plug figure as we can
borrow the amount necessary to meke the balance sheet equation correct.

Based upon the information contained in these two financial state-
ments we can develop a projected cash flow for 1985.

An increase in any asset account represents a use of cash. For
example, increasing short-term investments from $5 in 1984 to $10 in
1985 requires $5 of cash. A decrease in any asset is a source of cash.
Suppose the transit property had a land account of $15 of which it sold
$10 for cash. This $10 would be a source of cash.
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A decrease in any liability is a use of cash. If there were
salaries payable of $10 listed on the 1984 balance sheet and this figure
was reduced to $5 on the 1985 balance sheet, the change would represent
a use of cash. An increase in any liability is a source of cash. Thus,
in our example, the increase in accounts payable from $15 in 1984 to $20
in 1985 is a source of cash.

Net income represents a source of cash while a net loss would be a
use of cash. In addition, depreciation expense is a non-cash expense
and can be added back as a source of cash. When figuring net income the
depreciation is subtracted as an expense. You will recall that depre-
ciation represents the allocation of a portion of the acquisition cost
of a capital asset over the useful life of that asset. The cutflow of
cash occurred when the asset was purchased. As depreciation is a non-
cash expense we can add back the amount represented by the depreciation
ef:;petllsg as a source of cash. See Table 7.5 for a cash flow schedule

r 1985.

TABLE 7.5 Cash Flow Schedule for 1985

Sources of Cash

Net income 0
Depreciation 12
Grant 40
Accounts payable 5

Total sources 57

Uses of Cash

Cash 5
Short-term investment 5
Accounts receivable 5
Inventory 20
Property/equipment 40

Total uses 75
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The difference between the total uses of ($75) and total sources ($57)
is $18. This is the amount by which short-term loans increase from
1984 to 1985. Remember that an increase in a liability represents a
source of cash. '



CHAPTER EIGHT

DEBT FINANCING

An Introduction to Debt

Debt is a pledge against the future. It is an obligation to commit
future revenue in return for a current benefit. In the context of
public institutions, such as a transit authority or a local government,
debt is often viewed as something to be avoided. However, it has
valuable uses in the financing of public expenditures. Debt is incurred
through borrowing, which is an alternative to taxation or raising fares
as a means of generating money to cover expenditures. Essentially,
borrowing allows a transit system to finance expenditures without
directly increasing the present expenses to the general public, unlike
raising taxes or fares. Borrowing allows a transit system, or a local
government, to use a stream of future taxes to raise a large amount of
money in the present. When a transit system borrows money, it is giving
up revenue that it anticipates receiving in the future. Therefore, if a
transit agency needs new buses today, it can finance the local share by
obligating revenue that it expects to receive in the future. The cost
of borrowing is the interest that is paid on the debt.

Purposes of Debt

Debt has several different functions that apply to public transit.
Debt allows a transit system to:

- Cover the difference between current receipts and current expenditures
when operating assistance is delayed.

- Pay for the acquisition of assets that are needed before the agency is
willing or able to pay for them.

- Spread the costs of a facility or wehicle over its useful life instead
of paying the entire costs uwp front.

- Shift a portion of the cost of facilities with long lives into the
future and allow those who will benefit from it to pay their share.

- Meet emergencies when current revenues or resources are insufficient
to cover them.

- Raise the local share of a capital expense partially covered by a
capital grant.
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The amount of debt that a local government may incur can be limited
by the state if the debt is financed by tax revenues. This can be done
by the imposition of either constitutional or statutory limitations on
the borrowing power of the local government. Typically, a debt ceiling
is set based on a percentage of the property tax base. Some states may
also require that the issuance of debt be passed by referendum. The
debt limit would only apply to guaranteed bonds, that is, those backed
by the taxing authority of the state or local body, but not to bonds
that are not guaranteed (such as revenue bonds). The enabling legisla-
tion which is used to create a transit authority usually specifies what
taxing authority, how much debt, and what kinds of debt mechanisms a
transit authority may use.

Classifying Debt

Debt may be classified in a mmber of ways. Several of the more
widely used classification systems follow.

1. Form. The form of debt refers to the type of instrument by which
it is represented. Debt comes in many different forms, some of
which are formal, such as the issuance of bonds or the signing of
a mortgage. Others forms are more informal, for example, accounts
payable.

2. Purpose. The purpose of the debt or the reason that the debt was
incurred is another form of classification. Debt can be incurred to
finance capital expenditures or to meet operating expenses.

3. Function. The governmental function for which the proceeds of the
debt are incurred may include fire protection, education, the public
health, and public transportation.

4. Entity. The entity refers to the governmental body that is issuing
the debt, for example, school districts, counties, fire protection
districts, transportation districts, etc. A

5. Period. The period that the debt covers can either be short-term
(less than one year), intermediate (one to five years), or long-term
(over five years).

6. Security. Security refers to what is being pledged to back the debt.
the case of bonded debt this could be: general obligation,
backed by the full faith, credit, and taxing power of the issuer;
special tax or assessment where the revenue generated is used to pay

off the bond; and revenue, where the bond is paid by revenue
generated from the facilities or service being financed by the debt
such as fares from public transportation.

Types of Debt

There are three types of debt based on length of maturity, (short-
term, intermediate, and long-term). The term of the debt depends on
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vhat is being financed. It is usually preferable to match the term of
the debt with the life of the asset. Long-term debt should be used for
financing capital improvements or assets with a life that will meet or
exceed the length of the bond. Short-term debt should be used for
financing present operations.

Short-term Debt

Short-term debt has a length of maturity of one year or less. It
is used to meet temporary deficits or shortages of cash because revenues
or subsidies are not received in time to meet current expenditures. It
is also used to meet emergencies due to unforeseen events or natural
disasters. Even if a budget is flexible enough to allow for unforeseen
expenditures, such as higher maintenance caused by an exceptionally hard
winter, there may still be a shortfall of monies to cover such expen-
ditures. Short-term debt can be used to cover this temporary shortfall.
Short-term debt is just that--it should mot be put off or converted to
long-term debt. It is a sign of inefficiency and ineffective planning
when long-term debt is used to fund short-term expenditures.

Notes. Notes are a promise to pay at a future date. Usually a
note specifies the date or dates when payment is due, the amount to be
paid and the rate of interest. Notes can be issued for various pur-
poses, ranging from loans in anticipation of current revenue to loans in
anticipation of costs. (See Appendix A for examples of anticipation
notes.)

An agency may want to delay issuing bonds because of unfavorable
current interest rates or some other factor. If an agency needs funds
to meet immediate needs, but the bond issuance is delayed or is taking
longer than expected, then the transit system might issue notes in anti-
cipation of these funds.

Loans. loans in anticipation of locally generated revenue are very
common. They are used as temporary debt to bridge the gap between
current expenditures and revenue. Loans in anticipation of state or
federal funds and long-term debt can be used to bridge the gap between
when the money is needed and when it will be available. In the case of
state and federal funds (grants, subsidies, etc.), their receipt may not
coincide with expenses. There may be inadequate cash flow at certain
times of the year due to long delays between expenses and reimbursement.
The agency can anticipate receiving funds sometime in the future (less
than one year). The net effect is that they can shift revenue from the
future, when it will not be needed, to the present when it is needed.

Long-term Debt

Long term debt lasts for a term of five years or longer. The most
common type of long-term debt is bonded debt. Other types of long-term
debt include certificates of indebtedness, lease purchase agreements,
vendor financing, and certificates of participation. State and local
bond issues are exempt from federal tax; therefore, they are sold at a
lower yield than taxable bonds of similar quality and maturity.
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Bonded debt. A bond is a written pramise to pay a specific amount
of money, called the face value or principal, at some specified date or
dates in the future. Periodic interest is also paid at a specific rate
at certain dates in the future. Bords can be classified as follaws:

1. Gene)ral obligation or reverue (the nature of the seaurity backing
them).

2. Tem, sirking, or serial.

3. Bearer or registered.

General obligation bonds. These bords are backed by the full faith
and credit of the issuing body (transit agency, camty, city, etc.).
They generally have the lavest interest rates of all bonds because they
are the most protected and, therefore, are the most seaure. They are
backed by)the isswer's ability to levy a tax (e.g., property tax, sales
tax, etc.).

To isswe gemneral obliga tion bonds, the issuer must have the
authority and power to tax. Mst school districts can use property
taxes to finance bonds, but in mary states, transit agencies do not have
taxing authority. States can and frequently do impose constitutional or
s tatutory limitations on the borrawving power of the local goverments.
They commonly set a ruling on the amount of the debt as a percentage of
the property tax base. Some states require that the issuance of debt be
approved by referendum. The debt limit does not apply to non-guaranteed
or reverue bords.

Revenue bonds. Interest and principal payments must care fram net
reverues of the enterprise and of ten fran the specific project that is
being financed. Common examples in the transportation industry are
bonds seaured by highway, bridge, tunnel tolls, or fares. Reverue bonds
cannot be used by transit agencies that are contimually in debt.

Another fom of revemue bord which might have applications to transit is
a special assessment bond which is seaured by specific levies on pro-
perty benefitting fram the pwblic improvements, sich as econanic deve-
lopment near a sibway or pecple mover financed by the bonds.

The life of most state and local debt is generally based on the
expected life of the asset being financed, but this is not strictly
adhered to. Revernue bonds are uswually not guaranteed and do not have
ary claim on the general credit or taxing power of the pulic body that
isswes them. The MTA in New York was able to swcessfully isswe reverue
bords, seaured by their system fares.

The adwantages of reverue bords include the follawing:

1. Reverue bords allow piblic bodies to raise money when they are
othemwise restricted fran doing so because of debt limi tations.
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2. Unlike other municipal bonds that frequently have to be voted on by
referendum, reverue bonds need only be autlorized by the transit
board.

3. Reverue bords can be used by autlorities that do not have taxing
authority and cannot issue general obligation bonds.

The disadvantages of reverue bonds inclide the follawing:

1. Since they uswally do not require piblic approval, the issuing
agency may becane less responsive to the state of the econamy and
the piblic's desire.

2. PReverue bonds usitally have a higher interest rate than general
obligation bords, all other factors being equml.

3. Since there is no debt ceiling restriction on revermue bonds an
agency may overhurden itself with debt.

4. Reverue bornds frequently have larger issuing costs.

5. My reverue bonds require the effective amortization of the debt
long before the econamic life of the equipment or facility expires.

6. Reverue bonds may require the assurance fraom the sibdizing local
goverments that they won't let the piblic transit agency go
barkrupt.

Term/sinking fund and serial bonds. Depending on the method of
redemp tion, bonds can be either tem/sirking fund, or serial bonds. In a
tem bond isswe, all bonds mature (came chg on a single date. The
sirking fund is used to acamulate periodic deposits that are required
to be mde to pay off the debt at its mturity. This may be required at
the time of the bond issue, by the law, or by some other agreeament that
is mde between the issuer and the bondholder.

Tem bonds may be callable, which means they can be retired before
the date they mture. The redemption may be made at par (face value) or
sane times a small praniun must be paid. This premium declines as the
bonds get closer to the mturity date. If the mrket price of the bond
is lawer than the face amount, the isswer will want to buy then off the
open mrket in order to fulfill the requirements of the sirking fund.

Serial Bonds differ fran tem bonds because they do not all mature
on the same date. Different mturities are offered to meet the demands
of varioaus bond huyers. The interest rates on serial bonds will vary
with the length of time to mturity. Depending on the current money
market, bonds of shorter tem will have a lawver rate of interest than
long-tem bonds.



128

For a transit system, serial bonds are preferable because of the
flexibility they offer. They should be easier to market because a
variety of temms can be of fered to buyers. They also gave the transit
agency greater flexibility in arrarging its debt stnxcture,

There are two types of serial bonds: straight bonds, and anmity
serial bonds. A transit system can offer both types of bonds and gain
the advantages of both. Wi th straight serial bonds, the principal is
paid in equal amounts anmually, but the interest payments are large at
the beginning of the tem and decline towards the mturity date.

Annuity serial bonds have equal payments over the life of the bond. The
‘payment will include both principal and interest like a mortgage on a
hause.

Bearer and registered bonds. Bearer bonds are negotiable instru-
ments and my be transferred fran one person to another without
notifying the issuing ageney. Gmership is not recorded; the bearer of
the bond is the owner. Attached to bearer bonds are caupons that mist
be clipped and sent to the paying agent of the bond issuer to receive
interest payments.

Registered bonds are registered on the bodks of the issuing body or
its paying agent. Interest payments are paid only to the registered
owner. When these bonds are transferred, the registration of ownership
must be charged.

Zero coupon bonds. Zero caupon bonds are relatively nev and
gaining in popularity. The primary feature of this type of bond is that
it does not pay ary interest. Instead these bonds are sold initially at
prices siwstantially belaw their face value. This difference will
depend on the interest rate at the time of the issuance and on the tem
of the bond. On the mturity date, the issuer pays the face value of
the bond in one lump sumn to the bond owner. The bonds are sold at a
discaunt swch that the value at mturity will provide a return that is
equivalent to bornds of a similar nature that pay interest periodically,
swch as serial bonds. United States Savings Bonds are an example of
this type of instrument.

Zero caupon bonds allow issuers to campete in the market when
othemwise they my not be able to do so because they cannot of fer bonds
with capetitive interest rates or cannot afford to mke interest
payments on the bonds. Since the proceeds fran the sale of the bonds
will be less than the face value, the isswer will have to make a greater
offering in order to net the amount it needs for financing. This dif-
ference between the purchase price and the face value my cause the
isswer to reach its debt limit faster. The issuer may be able to save
fran .5% to 4% on the relative interest cost of the bonds deperding on
the mturity, the timing of the sale and credit rating of the isswe.
(See Appendix A for an example.)

Certificates of indebtedness. Certificates of participation, also
knom as equipnrent trust certificates, are an example of a certificate
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of indebtedness. Sometimes they are like bonds but their use indicates
that the debt is backed by a lesser pledge of the issuer's resources
than would be by a bond. The maturities of the certificates are set to
match the life of the asset and usually run 10 to 12 years. A cer-
tificate of participation shows that an imwestor or imwestors own a
share of a piece of equipment or property and they are entitled to
interest and principal payments. The imvestor participation is based on
hov much they imwest and is evidenced by the certificate. They are
issued by a trustee and not by the agengy that is acquiring the equip-
ment, although the agency may guarantee repayment of the debt. This
allows the buyer to spread the cost of the imvestment among mary
imwestors. The imvestor then leases his share badk to the agencgy.
Generally, the title of the equipment will be held by the trustee and
will be transferred to the agency when it has camplied with the temms of
the agreenent. This is a canmon way to finance lease purchase
agreanents for mny types of assets. This instrument cannot be used to
f inance operating budgets. For the interest payments on the cer-
tificates to be tax exempt, the agenoy must qualify as a political sib-
division under Section 103 of the IRS Code and the contract must be
structured as an installment contract. (See Appendix A for an example.)

Lease purchase agreements. A lease purchase agreement allaws an
ageney to have immediate use of equipment or property without purchasing
it. With the help of financial institutions, imvestors are found who
will purchase the asset and then lease it back to the agengy. The
agency agrees to pay back the purchase price plus interest to the
imvestors over a period of years. The agency will then be able to
purchase the asset for a relatively small amount at the end of the
contract.

Like other interest-paying debt, lease purchase agreeaments
attract imvestors who are lodking for tax-exempt interest payments.
For the interest payments to be exempt, the agency must be a poli-
tical swdivision under the requirenents of Section 103 of the IRS Code.
Lease purchase agreanents are not considered debt, so voter approval is
not needed. A restriction on the use of this instrument is that the
contract cannot be classified as debt by state or local law. T meet
this requiranent, a nonappropriation clause must be inserted. This
alloss the agentyy to cancel the contract without penalty if funds are
not available in the future. Because of the higher risk to the imvestor
associated with this clause, lease purchase agreeaments have interest
rates 1% to 2% higher than bonds. (See Appendix A for an example.)

Vendor financing. Vendor financing is provided by the seller of
the equipnent to the purchasing ageng/. M agenoy that is sibmi tting
bids for equiprent can ask the vendor to inclide tems for loans, loan
guarantees, or some other type of arramgement that would give the ageng
access to funds for purchasing of the equipment. If a vendor provides
financing, it may also put a higher purchase price on its equipnent.

The financing provided by the vendor should be campared to other
available financing to make sure it is campetitive. The agengy should
also take into accaint that it might be able to buy the equipnent at a
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laver cost if vendor financing is not required. The equipnent purchased
acts as collateral against the loan. In order to take adwantage of ven-

dor financing, the agency must have the authority to issue lomg-temm
debt.

Planning and Issuing Debt

Regardless of the type of debt that an agency plans to isswe, it
should do so only after it has developed a financial plan that inchdes
debt policy. The development of a debt policy must be done with the
awareness and consideration for the law as well as the ageney's present
financial situation, and varicus mrket ard political factors.

Debt can be very useful to an agencey to fund present equipnent and
or expansion needs, but it must be well mnaged. By managing its debt
properly an agency will have a better financial reputation. This repu-
tation will affect its credit rating and my allav the agencgy to pay off
debts at lawer interest costs.

Issuing Bonds

If an agenoy is financing a project or the purchase of equipnent
thraigh a bord isswe it will need the guidance and assistance fram
several graips. A financial advisor, a bond camsel (law fim), and a
feasibility consultant wotrk together to advise the ageny on swch mat-
ters as the feasibility of the project, the amount of money to be
raised, the legal ramifications of the sale, and the type of seaurity to
be isswed.

Investment bankers/underwriters. The primary mover in the offering
of bonds is the imwestment barking fim. Tnhvestment barks, despite
their name, do not perfom the sane services as a neighborhood bark.
Their job is to mrket seaurities. They do this by buying the issue,
which is called undewriting the bord issute. Tnvestment barks purchase
these blocks of seaurities with the intention of selling them at a pro-
fit. Recognized as experts in the seaurities mrket, their function is
to bring borrawvers and lenders together. The undemwriter acts as a
wholesaler and buys the bonds fran the isswer and then resells them at
a profit to imvestors. The imwvestment barker provides certain expertise
and skill that are important to the swcessful of fering of the bonds.
Although the services of an imwestment barking fim are not absolutely
necessary, a transit agencoy would have great difficulties and inaur
swstantially larger expenses in the sale of their issue. The costs of
maketing bonds are abait .75, of the total bond isswe for the
undemwriting fee when the sale is negotiated. The management graip will
be paid abaat .25/, of the bond issue for originating and managing the
undewriting syndicate.

Undemwriters of bond issues generally fom a syndicate with other
imwestment barks in order to spread the risk and not have a large per-
centage of their money tied up in one issue. The leader of the
undemwriting syndicate is called the "mnaging umndemwriter." In a nego-
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tiated bond sale, the mnaging undemwriter will be imwolwved fram the
very beginning as part of the bond working graup. The selection of the
undemwriter can either be made by negotiation or campetitive bid.

Financial advisor. The financial advi sor should be someone fram a
canmercial bark who has knavledge and experience in dealing wi th munici-
pal seawrities or fram a reputable financial advisory fim. larger
barks my have a municipal seaurities department. The financial advisor
can give advice on the different financing options available. The advi-
sor will assist the agenoy's treaswrer in structuring the financing
program, preparing the official doaments, and if there is a campetitive
bid, providing the issuing agency with advice on the bids.

Feasibility consultant. In the case of a large capital improvement
(over 31 million), a feasibility consultant my be hired to review the
proposed project and mke an evaluation report, which may be included as
part of the official statement. The consultant my also be used in the
negotiations for the construction contract.

Bond counsel. The bond caunsel is an attorney who specializes in
the area of minicipal finance. The bord camsel has the primary respon-
sibility of drafting the doaiments essential to the financing after the
bond working graup has approved the basic temns.

Bond issuer. The agency (bond issuer) is represented by an execu-
tive of ficer of the agency who is responsible for gettirng the process
started in the right direction. The representative of the agency will
work closely with the financial advisor to detemine the best cairse for
the financing of the project. This person is also responsible for
setting the goals of the bond graup in preparation for the debt issue.

Selection of Underwriter

Negotiated underwriting. Miny transit revemue bonds are sold on a
negotiated basis. This negotiation process starts with the issuing
ageny discussing the flotation of a bond issue with an irmestment
barking fimm.

If an agenoy has not dealt with an irmestment bark before, it can
get a recanmerndation fran a canmercial bark or visit two or three fims.
The representative of the agenoy should be prepared to provide infor-
mation abait the agency and the proposed project. Although the fim
will not be able to mke an exact estimate of the costs or of the return
of the bond issue, it can provide an initial analysis. Final arrange-
ments will need to be negotiated before an agreement is reached. tWhen
visiting an iwestment bark the representative of the agency should tell
then that he will be visiting other barks with the same proposal.

Negotiated undewriting has some adwantages campared to campetitive
bidding. The adwantages include:

1. A agencgy that has not had a bond issue before and is not knam
by imwestment barks may find it necessary to select a fim by
negotiation.
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2. A imvestment bark may of fer more assistance to an agenoy if they
knov that they will not lose the contract to a campetitor.

The disadvantages of negotiated undemwriting include:
1. It may not provide a camparable basis for evaluating the bond price,
2. The selection of a reputable fim is very important.

3. There is the loss of the beneficial effects of campetitive bidding.

Competitive bidding. Competitive bidding has been the customary
way in which undewriters have been selected. State and/or local
goverments almost always require that the sale of general obligation
bonds be done by campetitive bidding. Thraigh a piblic imvitation by
the issuer (the of ficial notice of sale), undemwriters mke sealed bids
to win the right to sell the bonds to the piblic. Other than this dif-
ference, all other aspects of undemwriting by campetitive bid are the
sane as negotiated undemwriting.

The adwantages of campetitive bidding include:

1. The mrket potential is expanded because the sale is adwertised
thraigh piblic notice and adwertisements in financial publications.

2. The piblic interest is ordinarily best served thraugh the open and
campetitive bidding process because the cost of borraving money is
uswally reduced.

The disadvantages of campetitive bidding include:

1. Smll and intemediate bond issuers may not attract enaugh bids
because of the large size of the transit bond matket.

2. My imwestors are reluctant to buy tramsit bonds because tramsit
has a long history of unprofitable operations.

3. The results of the auwction may not be what was expected because of a
lack of campetition among bidders.

Timing of the Debt Issue

The timing of of fering a bond issue to the mrket is critical to
the relative swccess of the offering. Because the market for municipal
and transit bonds changes daily, the proceeds fram a bond sale will vary
depending on the mrket conditions at the time of the sale. The objec~
tive of the agency is to get the money it needs at the lawest possible
cost, by paying the least amount of interest.
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There are a mumber of factors affecting the price the agency gets
for its bonds and will in turn affect the timing of the bond of fering.

These inchide:

- The econany and general market condi tions, interest rates, inflation,
recession, etc.

- The supply of bond of ferings, especially bond of ferings made by other
transit agencies or mmicipalities. Remember you are campeting for
imwestors’ dollars.

- The demand for tax exempt bonds by barks, insurance campanies, and
individual imvestors. This is affected by the state of the econamy
and also by tax rates, inflation, and expectations abaut future
interest rates.

- The credit rating of the borraving agency.
- Public confidence in the financial health of state and local govern-

ments in general.

Based on his experience and knavledge of the mrket, the managing
undemwriter will detemine the best timing of the isswe.
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CHAPTER NINE

CAPITAL EXPENSES

Introduction

A capital expense decision has a greater financial impact than any
other single decision a financial manager will ever make. The operating
expenses of a system, in the long run, are greater than the amount of
money spent on capital acquisitions; but many decisions over a period of
many years determine how much is spent on operations. Capital expen-
diture decisions tend to occur infrequently, involve a long time hori-
zon, involve large sums of money, and can be very costly to reverse if
the wrong decision is made.

There are many trade-offs involved in any kind of capital expen-
diture decision. Do you prefer a fixed cost or a variable cost? Do you
prefer a known or an unknown cost? Do you want to spend more now for
quality and durability, or spend more later for higher maintenance costs
and sooner replacement? In order to evaluate these tradeoffs and make
the proper decisions you need reasonable estimates of required service
levels for years in advance. In addition to good service planning,
there are many financial tools that can aid a decision maker. This
chapter discusses a few of those tools that help a decision maker to
make better decisions and can also save money for a transit system after
that decision is made.

Time Value of Money

An extremely important factor in any financial decision is the time
value of money. The time value of money can be described most simply by
the fact that one dollar today is worth more than one dollar next year,
or at any point in the future. This is true because the wvery posession
of money has a value. Those with money can rent the use of their money
to those with an immediate need for money. The charge for the use of
the money, in addition to the repayment of the money itself (the
principal), is called the interest.

Simple techniques have been developed to determine how quickly
invested money will grow because of the accrued interest. The future
value of a specified amount of money can be determined as long as the
time period is known and an interest rate can be assumed. Frequently
when doing financial planning or considering a capital purchase, it is
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necessary to have a specific amount of money at a future day. A similar
process to determimning the future value can be used to determine the
present value of the amount of money that mist be invested now, in order
to assure that the specified amount is available when needed. The first
step to understanding techniques for determining future and present
values is to understand interest rates and the principles of compounding
interest.

Compound Interest

An interest rate is specified as a percentage of the amount
borrowed or loaned per unit of time. The amount borrowed or loaned is
called the principal. When interest is compounded, the amount of
interest earned during a unit of time is added to the principal.
Interest for the next time period is calculated by multiplying the same
interest rate by the new principal amount. The frequency with which the
interest is compounded can significantly affect how quickly the invested
money grows. The following example shows how the investment of $100
under different compounding factors can affect the final amount:

Amount at
Compounding Py( 1+i)1 end of year
Annually 100(1.12)1 $112.00
Semiannually 100(1.06)2 $112.36
Quarterly 100 (1.03)4 $112.55
Monthly 100°(1.01)12 $112.68

Future Value

The future value of an amount of money today is the original amount
‘(beginning principal) plus any interest that will be earned during a
particular time period. The basic formula to use is:

r = P1 + i)n

where Fv = future value

Pv = present value

i = interest rate per period
n = number of periods

The number of periods can be found by multiplying the number of
years by the mumber of times per year compounding takes place.
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Similarly, the interest rate per time period is the interest rate per
year divided by the number of times per year compounding takes place.
In the above compounding example under quarterly compounding, the
interest rate per period and mumber of periods can be calculated as
follows:

127,/ per year
i= = 3% per period

4 periods per year

Example 1. How much will $2,500 deposited today at 127 compounded
annually worth 5 years from today?

= $2,500 (1 + .12)°
= $2,500 (1.12)°
= $2,500 (1.7623)
= $4,405.85
le 2. The Metropolitan Transit Authority deposits $20,000
today as ocal share for a future building expansion. How much will
the MTA have at the end of 10 years if it earns 127, compounded
semiannually?
Fv = Pv(1 + 1)1
Fv = $20,000 ( 1+.06)20
= $20,000 ( 1.06)20

= $20,000 ( 3.2071)
= $64,142.80

i= %2 = .06; and n = 10 X 2 = 20, due to semiannual compounding.

Present Value

Given an amount of money needed at a future date and the estimated
interest rate, we can compute how much money we need to deposit today.
This process is called discounting. We discount a future amount of
money by using a discount rate, otherwise known as an interest rate, for
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the specified amount of time. The basic formula for determining the
present value is:

Pv = Fv
T+ D"

Tables of discount factors are available which represent the pre-
sent value of $1, given the number of periods and the interest rate per
period. The effects of compounding on the interest rate and mumber of
periods is the same for present value problems as it is for future value
problems. Also, the discount factor table can be used in future value
problems by substituting 1/discount factor for (1+i)P.

Example 3. How much money should Easyville Transit deposit in the
bank if it can earn 107 compounded annually in order to buy a bus in
two years with an expected cost of $160,000?7 Easyville

Transit's local share will be 207 of $160,000, or $32,000.

Pv = Fv'(discount factor)
= $32000 ( .826)
= $26,432

The discount factor .826 came from Table 9.1 under the colum
10% for two years. The $26,432 is the amount of money Easyville
Transit's local share should deposit today in order to cover 207 of the
total cost in two years.

Example 4. Acme Transit is plamming to build a terminal building
in 5 years. e cost of the project has been estimated at $1,750,000.
How much should be deposited today to cover the local share if it can
earn 87 compounded quarterly?

Fv = .20(1,750,000) = $350,000
n = 5 years x 4 periods/year = 20
i= 8% per year = 2I/ per period
4 periods per year
Pv = Fv '(discount factor)

Pv = $350,000°( .673)
Py = $235,550

The discount factor, .673, comes from Table 9.1, and can be found in
the 27 column for 20 periods.
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Annuities

An annuity is a series of equal payments made at the beginning or
end of equal time periods. A common example of an amnuity is a monthly
rental payment. There are several types of anmmuities. An ordinary
annuity is an anmnuity where the payments are due at the end of each
period. An anmnuity due is an amuity where the payments are due at the
beginning of each period. A deferred amuity is an annmuity where the
first payment is due sometime after the first period.

Here, we will deal with ordinary anmnuities. Table 9.2 contains an

annuity discount table. The following formula and examples demonstrate
how to use annuities.

Pa= Am [1 -(1+ i) 1]

i

where: Pa

the present value of an annuity

An = the periodic payment

i interest rate per period

n = number of periods

Since [1 -(1+i)™M]/i is simply the ordinary amnuity discount factor,
this factor can be found using Table 9.2 by looking at the interest rate
per period and number of periods.

le 5. Maummee Transit has bought a computer and must pay
$5,000 at end of each of the next ten years to the Kurtz Computer
Company. How much is the present wvalue of the amnuity Kurtz is to
receive if the discount rate is 107%?

First, we can set up the problem as a series of present value
problems. The following discount factors were found in Table 9.1.
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End of Year Payment Discount Pa

1 $5,000 909 $4,545

2 5,000 .826 4,130

3 5,000 751 3,755

4 5,000 .683 3,415

5 5,000 621 3,105

6 5,000 564 2,820

7 5,000 .513 2,565

8 5,000 467 2,335

9 5,000 424 2,120
10 5,000 .38 1,93
TOTALS $50,000 6.144 $30,720

However, we can use the ordinary anmuity discount table to find the
discount factor without adding up the discount factors from Table 9.2.
The ordinary amnuity discount factor, 6.145, can be found by looking at
Table 9.2 under the discount rate of 107 with ten annual payments. (The
difference between 6.144 and 6.145 is caused by roundi.ngga

Bv = Am‘(ordinary anmnuity discount factor)
= $5,000(6.145) '
= $30,750

Although Kurtz receives a total of $50,000 over the next ten years, the
present value of this annuity is only $30,725.

Meﬁé. Shieldstown Transit wishes to purchase five buses in
five years for an expected cost of $200,000 per bus. If 80% of the cost
is funded by Section 9 capital grants, how much should Shieldstown
Transit deposit in the bank at the end of each of the next five years if
the interest rate is 8% per year?

Total cost: 5 x $200,000 . $1,000,000

less: Section 9 of .8 total cost) - $800,000

Local share $200,000
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First, find the present value of the $200,000:
Pv = Fv (factor)

$200,000 (.681)

$136,200

Now, find the anmial deposits:
Pv = An (ordinary anmuity discamnt factor)
136,200 = Am (3.993)
Am = 136,200
3.993
Am = $34,109.69

Life-cycle Costing

Life-cycle costing is a valuable analytical tool that goes beyond
merely examining the initial capital imwestment when considerirg alter-
native capital expenditure decisions. In its simplist fom, life-cycle
costirg estimates the total cost of ownership, inclding purchase,
operation, and maintenance, over the entire useful 1life of the equip-
ment. The degree of camplexity and acairacy can vary widely dependirg
upon how much detail is desired in operatirg and maintenance cost pro-
jections and on how many assumptions and estimates are required to pre-
dict future events and their costs.

The significant cost factors that are usmmlly considered in a 1life-
cycle cost analysis include total fuel consumption, cost per gallon, and
miles per gallon; tire cost and tire life in miles; the replacement
and repair costs, the mumber of ocairances, and the timirng of the event
for brakes, air conditionirg, and transmissions; and estimates for the
cost of preventive mintenance. Deperdirng upon the nature of the decl-
sion, it may also be necessary to inchide driver's wages and shop equip~
ment. An analysis that considers all of these related costs over the
useful life of the whicle, or equipnent, demonstrates that the actual
initial capital expense is only a small part of the total expense
related to the decision.

Because of the significant portion of total life-cycle costs that
are in addition to the initial purchase, it is possible that the expen-
diture choice with the lav bid may actually cost more by the erd of the
useful life of the purchase. It is also possible to discamt the future
expenses related to operatirg and maintenance costs so that a present
value can be detemined. This present value is particularly important
when the imwvestment choices have different schedules for operatirg and
ma intenance expenses.
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Life-cycle Costing Example

The following example is a simplified version of a life-cycle cost
analysis of the purchase, operation, and maintenance of one 40-foot
transit coach. The same process could be used to analyze other options;
then the choice with the lowest present value could be identified. Much
of the information on operating and maintenance cost estimates can be
obtained from the manufacturers, but you should be cautious about using
their figures. Whenever possible, you should check their figures with
other transit systems that have actual operating experience with the
product. For the purpose of this example, we make the following assump-
tions. (Other assumptions are included in the worksheet.)

Useful life of vehicle = 12 years
Average miles/year = 45,000
Miles/gallon = 4.5
Fuel cost (average over next

12 years) = $1.10
Labor rate/hour = $15.00

Preventive maintenance
cost/mile = $.09

Calculation Worksheet

BUS LIFETIME
12 X 45,000 = 540,000
it useful years i} miles/year Est. bus lifetime in

mi les ‘( EBL)

ACQUISITION (OST/BUS
1 X $160,000 = $160,000

T buses Cost/bus ACQUISTITON 00T
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FUEL 1ICC
540,000 - 4.5 = 120,000
EBL Est. m.p.g. Total gal. in EBL
120,000 X $1.10 = $132,000
Total gal. in lifetime Cost/gal. FUEL ICC
TRANSMISSION ICC
540,000 X 200,000 = 2
EBL Est. miles ff overhauls
between overhaul
‘(EMB)
Labor Labor Material Cost Per
Event Hours Rate Cost Event
Remove & install 6 X 15.00 + 600 = 690
Dismantle, overhaul,
& test 8 X 15.00 + 150 = 270
Cost per overhaul = 960
960 X 2 = $1,920
Cost/overhaul  overhauls W

OVERHALL 1CC



146

BRAKE, REPAIR 1CC

540,000 - 60,000 = 9
EBL FMB reline-  relines - turn
turn drums
540,000 - 240,000 = 2
EBL IMB reline- f relines - new
new
Labor Labor Material Cost Per
Event Hours Rate Cost Event

Reline-turn 6 X 15.00 + 75 = 165
Reline-new 6 X 15.00 + 200 = 290

165 X 6 + 290 X 2 = 1,570
Reline-turn f relines- Relines-new #f relines- REP

cost turn cost new ICC
AIR OONDITIONING & VENTILATION REPATR ICC

Compressor overhaul
540,000 - 90,000 = 6
EBL EMB overhaul  overhauls
Labor Labor Material Cost Per
Event Hours Rate Cost Event

Remove & reinstall 6 X 15.00 + 150 = 240

Rebuild 8 X 15.00 + 250 = 410
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240 + 410 = 650 X 5 = 3,250
Remove cost Rebuild cost Cost/overhaul ffoverhauls Compressor LCC

Blower Overhaul

540,000 - 90,000 = 6
EBL FMB overhaul it overhaul
Labor Labor Material Cost Per
Event Hours Rate Cost Event
Remove & replace 4 X 15.00 + 75 = 135
Rebuild motor 4 X 15.00 + 120 = 180
135 + 180 = 315 X 5 = 1,575
Remove cost Rebuild cost Cost/overhaul ## overhauls Blower LCC
Condenser Motor Overhaul
540,000 -+ 90,000 6
EBL FMB overhaul # overhauls
Labor Labor Material Cost Per
Event Hours Rate Cost Event
Remove & replace 2 X 15.00 + 50 = 80
Rebuild motor 4 X 15.00 + 75 = 135
80 + 135 = 215 X 5 = 1,075

Remove cost Rebuild cost Cost/overhaul # overhauls Condenser ICC

3,250 + 1,575 + 1,075 5,900
Compressor LCC Blower LCC Condenser 1CC AIR CONDITIONER ICC
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IREVENTIVE MAINTENANCE LCC

09 X 540,000 = 48,600

Cost/mile EBL FREVENTIVE MAINTENANCE I
BS 1CC

Acquisition cost $ 160,000

Fuel LCC $ 132,000

Transmission repair LCC $ 1,920

Brake repair LCC $ 1,570

Air conditioning repair LCC $ 5,900

Preventive maintenance LCC $ 48,600

TOTAL LIFE-CYCLE QOST == $ 349,990
TIME VALUE ADJUSTED LOC

Discount rate = 10%
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‘(year in Present Cost Per Present

which event Value Event or Value

Item occurs) Factor Per Year Cost

Acquisition cost 0 1 X 160,000 = 160,000
Fuel cost 1-12 6.814 X -(132,000/12) = 74,95
Transmission cost 5 621 X 960 = 5%
9 424 X 960 = 407

Brake repair 2 .826 X 165 = 136
3 751 X 165 = 124

4 .683 X 165 = 113

7 513 X0 165 = 85

8 467 X 165 = 77

10 386 X 165 = 64

Brake replace 6 .564 X 290 = 164
11 350 X 290 = 101

Alr conditioner 2 .826 X ] 650 = 537
repalr 4 683 X 650 = hihy
6 564 X 650 = 367

8 w467 X 650 = 304

10 .38 X 650 = 251

Preventive

maintenance 1-12 6.814 X (48,600/12) = 27,597

TOTAL PRESENT VALUE LIFE-CYCLE QOST = $266,321
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Vehicle Rehabilitation

Rehabilitation of currently owned buses is a very important alter-
native for upgrading the quality of a transit system's fleet. A compre-
hensive capital re?lacement plan should consider using rehabilitation of
part of the system's fleet rather than purchasing new vehicles whenever
the old ones deteriorate past the point where it is cost effective to
maintain them. A good preventive maintenance program can keep a wehicle
in intensive service for many years, but there comes a time when con-
tinuing maintenance becomes impractical because of excessive cost. If
no replacement wehicle is available, you are forced to continue an
expensive maintenance program, while also incurring the additional
unmeasurable costs of unreliable service. If you have planned ahead,
there are many factors to consider and there are financial tools
available to help you determine whether you want to purchase a new
vehicle or rehabilitate the old wehicle.

Defining Rehabilitation

Rehabilitation is a thorough rebuilding and/or replacement of all
essential mechanical parts combined with a complete refinishing of the
interior and exterior appearance. Rehabilitation goes far beyond a good
preventive maintenance program. Although many of the individual tasks
of rehabilitation are routinely handled in a good preventive maintenance
program, UMTA has established standards which must be achieved in reha-
bilitation in order to assure that the useful life of the wehicle will
be extended at least five years. These standards include specifications
for: rebuilding the transmission, engine, steering system, and
suspension; replacing the brake system, exhaust system, wheel housings,
instruments and guages, interior lighting, floor covering, and window
latch and seals; repainting the interior and exterior; reupholstering
seats; and rehabilitating the heating and cooling systems.

Normally, a standard size transit bus would be considered a can-
didate for rehabilitation after it has reached 12 years and/or 500,000
miles of service. Except under unusual circumstances, UMIA requires
transit properties to operate a bus at least 12 years before it will
fund it for rehabilitation. This is done to ensure that systems do not
neglect their maintenance programs. Depending upon local conditions and
the quality of maintenance, any single wehicle may need rehabilitation
long before, or long after it has surpassed these standards. A vehicle
must be cared for at least well enough to maintain its structural
integrity in order to make rehabilitation cost effective.

Smaller transit wehicles (less than 35 feet in length) and vans are
also potential candidates for rehabilitation, but are much less fre-
quently considered. The frames and general construction of smaller
vehicles are not nearly as durable as standard transit buses and do not
hold up to the abuse of rugged driving conditions nearly as well. If
they are to be considered for rehabilitation, it must be done in a
shorter time frame, with fewer miles of service, and carefully con-
sidered on a case-by-case basis(as all buses, regardless of size,
should be).
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Advantages of Rehabilitation

Cost. The initial total cost of rehabilitating buses can be as low
as one-third the cost of a new vehicle. Average costs are difficult to
develop because the scope of rehabilitation varies widely depending upon
the condition of the buses, the vendor, the location of the vendor, the
extent to which mechanical improvements were included, and many other
factors. The lower total cost of rehabilitation, compared to purchasing
new buses, allows properties to upgrade the quality of their fleet and
the quality of service vwhen their need exceeds or approaches the limit
of available funds. Although the guaranteed share of the gas tax has
made capital funds available in greater quantities to many operators.
Federal funds are still limited. Traditionally, need has exceeded the
available resources.

Another financial benefit of using rehabilitation is the possibi-
lity of deferred maintenance. It is possible to save money by reducing
the level and quality of preventive maintenance on wehicles when there
is already a plan to rehabilitate them. A certain level of effort must
be maintained or the bus will not be worth rehabilitating, or the cost
of rehabilitating will exceed any savings. In order to meke this judg-
ment, you must know what your maintenance expenses are for specific
tasks, what will be done during rehabilitation, when it will be done,
and what the incremental costs of specific elements within the scope of
the rehabilitation will be. The time value of money and the percentage
of local share are both important factors. The money you save is spread
out over time long before the rehabilitation, while the money you spend
is a 1ump sun at the end of the project. The money you save is an
operating expense, of which you must pay 50%. The local share of the
money you spend varies, but in most cases will be 207 ‘(or less,
depending upon poss1b1e state contributions).

Other advantages. The overall quality of rehabilitated buses has
been rated highly by participating operators. Some operators report
that rehabilitation can add up to 10 years to the service life of a
vehicle. Some operators have also reported that new technology buses
actually have higher maintenance costs than older, rehabilitated buses.
After rehabilitation, the older, new look buses, sometimes get 20-307
better gas mileage than the advanced design buses.

For many reasons, whether it is uncertainty about the availability
of capital funds, uncertainty about the availability of operating funds
affecting the ability to maintain levels of service, or whatever else,
it is sometimes difficult to commit your property to major capital
acquisition programs. Rehabilitation offers a short-term solution to
fleet unreliability problems that gives you more time to do long-range
planning. Rehabilitation is often a much faster way to acquire replace-
ment buses than going through the time consuming procedures for pro-
curing new buses.
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Disadvantages of Rehabilitation

Rehabilitation should never be used as a policy for an entire fleet
in order to avoid creating an entire fleet that is on the verge of obso-
lescence. Rehabilitation is at best, a short-run solution that is
appropriate for only part of the fleet. A large percentage of rehabili-
tated buses in your fleet may create a large maintenance problem in the
near future and will require you to prepare a plan for replacing them
much sooner than if new vehicles were purchased.

A rehabilitated bus may be as old as 20 years old while it is still
providing regular service. Replacement parts may become difficult to
locate and more expensive to obtain. If the proper parts cannot be
located, reliability could suffer or you might have to rebuild or
construct replacements at a relatively higher cost. Because the tech-
nology is so old, the bus may lack some of the valuable modern improve-
ments. Some necessities and amenities can be added during rehabilitation
‘(e.g., wheelchair lifts, air conditioning).

When is Rehabilitation Appropriate?

The factors that determine whether or mot rehabilitation is an
appropriate option include the size of your fleet and peak demand, the
age and condition of your fleet, whether you are expanding or cutting
back service, and whether or mot you have any emergency needs to replace
vehicles or expand service. Of course, cost and the availability of
federal money is always a major factor.

The type of equipment a transit system uses is one very important
factor which contributes to the image of the system. While rehabili-
tated buses are a great improvement over well-used wehicles, they are
not as prestigious as modern, state-of-the-art equipment. In some
cities, tradition is an asset, while in other cities, particularly when
transit service has been unreliable, it may be mich more beneficial to
establish a new, more modern service. The image of a system is a
marketing tool that should be carefully considered.

If you have a large number of old buses, rehabilitation provides
you with an opportunity to upgrade the quality of your fleet at the
lowest total and the lowest local investment. However, the percentage
of rehabilitated buses in your fleet should be kept lower than 20-25%,
unless new vehicles are not an option‘(e.g., not enough available
funding) .

Rehabilitation is a good option for upgrading a small portion of
your fleet in order to give you more flexibility in assigning buses,
improving your spare ratio, or experimenting with service expansions
without an excessive financial commitment. Rehabilitated buses must be
used in regular service, at least on a rotating basis. They camnot be
used merely to stockpile buses (if federal funds are used).

In an emergency situation, it is possible to rehabilitate buses
much quicker than it is too purchase new ones, especially in times when



153

demand for new vehicles is higher and waiting lists are long. This is
particularly valuable when there is a sudden demand for new service and
you are without an adequate supply of spare wehicles to cover the demand
and maintain enough spares to ensure a reasonable level of reliability.
This is also beneficial when design flaws(e.g., cracked frames), or
excessive breakdowns suddenly plague a system.

Rehabilitating buses is also appropriate when a wehicle replacement
cycle relys too heavily on mass purchases of new vehicles to replace
most or all of a fleet at the same time. This kind of replacement cycle
makes maintenance scheduling difficult because of slack time when the
new vehicles run well, and overloads when all of the wehicles become old
and develop maintenance problems at the same time. Using rehabilitation
of part of the fleet instead of replacing the buses is an effective way
to break up the replacement cycle and schedule future replacements more
efficiently. This is sometimes referred to as fleet sge balancing.

Buying Versus Rehabilitation

In addition to considering all of the above factors to determine
whether rehabilitation might be appropriate, the final choice
must be a financial decision. Is the money available? If enough is
available, which option is the most cost effective? Life-cycle costing
is a valuable tool to use when making this final analysis. The life-
cycle cost (LCC) is the sum of the purchase price, operating costs, and
maintenance costs, minus the resale value when the wehicle is disposed.
In the following examples, we will demonstrate how to use simple LCC
formulas to compare purchasing new buses with rehabilitating old buses.

LCC example formulas. This first example assumes that rehabilita-
tion will only iIncrease the service life of the 12 year old bus by five
years; the second example assumes an extension of eight years. In both
examples, two simplified formulas are used to determine the life-cycle
cost. The formula to determine the LCC for purchasing a new bus and
replacing it with a new bus whenever it deteriorates past the point of
usefulness is:

ICCn= T [Cn +(On x Ln) - Rn]
In
where:
T
In

term of analysis

useful life of new bus
Cn = purchase cost of new bus
On = operating and maintenance cost of new bus/year

Rn = resale value of bus after its useful life
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The formula for purchasing a new bus and rehabilitating it at the
end of its normal useful life g only one time) is:

ICr= T [(Cn + Cr) +(On x Ln) +(Or x Lr) - Rr]
In + Lr

where, in addition to the above:

Lr = useful life of a rehabilitated bus

Cr = cost of rehabilitating a bus

Or = operating and maintenance cost of a rehabilitated bus/year

Rr = resale value of rehabilitated bus after its extended useful life

Example one: five-year extended life. For this example we assume
the following data.

T = 34 years
In = 12 years
Lr = 5 years
Cn = $170,000
Cr = $65,000
On = $14,000
Or = $16,000
Rn = $10,000
Rr = $4,000

LCn =T [Cn++(On x Ln) - Rn]
Tn

= 34/12 (170,000 +-(14,000 x 12) - 10,000]
= 34/12( 328,000)
= $929,333
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ICCr= T f(Ca + Cr) +(On x Ln) +:(Or x Lr) - Rr]
In +Lr
= 34/(12 + 5) [(170,000 + ?5,000) +(14,000 x 12) +16,000 x 5)
000

= 34/17 -(235,000 + 168,000 + 80,000 - 4,000)

= 2 -(479,000)
= $958,000

Example two: eight-year extended life. For this example, we assume
the following data.

T = 32 years
In = 12 years
Ir = 8 years
an = $170,000
Cc = $70,000
On = $14,000
Or = $16,000
Rn = $10,000
Rr = $3,000

ICCh =T [Cn +(On x Ln) - Rn]
"In

= 32/12 [170,000 +(14,000 x 12) - 10,000]
= 32/12-(328,000)
= $874,667
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LCCr = T f(Chn + Cr) +(0n x Ln) +(Or x Lr) - Rr]
In + Lr

32/(12 + 8) «( 170,000 + 70,000) +(14,000 x 12) +
(16,000 x 8) - 3,000]

32/20 (240,000 + 168,000 - 3,000)
= 32/20 (533,000)
= $852,800

Analysis. In example one, we used a period of analysis of 34
years. This period allowed us to include two complete cycles of
purchasing a bus, using it for 12 years, and rehabilitating it for
another five years. When using only new buses, the period of analysis
covers two and two-thirds 12 year periods of a new bus's useful life.
The factors [T/Ln and T/(Ln + Lr)] are used to adjust these time periods
in the formula. The LCC for using new buses and using rehabilitated
buses can be compared within each example, but the costs cannot be com-
pared between examples one and two because the terms of analysis are
different ( 34 years compared to 32). In example two, we used 32 years
because it conformed nicely to one 12-year period of a new bus, followed
by an extension of eight years for one rehabilitation, and followed by
one more 12 year period with a new bus. If only new buses were
purchased and used, the period of analysis would cover the useful life
of two and two-thirds buses. Any appropriate time period may be used
for analysis, but it is more convenient to use a period which directly
coincides with some milestone in the cycle(e.g., replacing or rehabili-
tating a bus). The costs can also be analyzed by dividing the LCC by
- the number of years in the period to create an amnualized cost.

In example one, the option using exclusively new buses was $28,667
less than the life-cycle cost of purchasing a new bus and rehabilitating
it for five years. In example two, the life cycle cost for the rehabi-
litation option was $21,867 less than the new bus option. Most of the
cost assumptions were the same in both examples, but there were some
important differences that account for the different results. The most
important difference is the fact that the extension of service life due
to rehabilitation in example two was eight years and it was only fiwve
years in example one. Even though the rehabiliation cost more ($70,000
as opposed to $65,000), the extension of three additional years was more
than worth the extra expense, and this fact made rehabilitation more cost
effective than strictly purchasing new vehicles. The older age of
final retirement (20 instead of 17) reduced the resale value from $4,000
to $3,000, but this difference was insignificant.

When looking at a life-cycle cost difference of only $21,867 over
32 years, it may be tempting to choose new buses simply because they
exhibit a more attractive image to the general public. It is also
important to note that this cost is not discounted to reflect the time
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value of money, which would further reduce the financial impact. The
system's image can be a wery important factor in attracting ridership
and generating local income and must also be considered as a factor when
considering a decision to rehabilitate. The convenience of only
stocking one type of maintenance inventory is also a big advantage for
purchasing only new buses. However, the $21,867 savings is only for one
bus. In capital replacement programs involving large numbers of
vehicles, these cost savings quickly multiply into large savings.

Tax Benefit Transfer '(Safe Harbor Leasing)

Tax benefit transfer or ''safe harbor leasing'' is a mechanism
through which the transit industry can realize a substantial financial
benefit. Essentially Congress has created an additional subsidy for the
transit industry by creating a tax break for private investors that also
reaps benefits for transit systems. A transit system cannot take advan-
tage of a tax break becuase it does not pay taxes, so it sells the right
to use the tax advantage to a private corporation. However, there are
many complications to overcome before a successful agreement can be
arranged. This complexity has discouraged many eligible participants
from attempting the process.

Background

Safe harbor leasing was originally created as an incentive to pri-
vate industry. Tax exempt entities sold depreciation rights of capital
equipment which they could not benefit from because of their tax status
‘(e.g., a corporation loses money and therefore owes no taxes), to pri-
vate industries which could benefit from their depreciation rights by
lowering their tax debt. By creating this legal tax loop hole, Congress
hoped to stimulate capital investments in private industry. In response
to serious economic recession, Congress decided to loosen tax reductions
in an attempt to stimulate economic recovery.

The Economic Tax Recovery Act of 1981 ( ERTA) considerably relaxed
the tax provisions governing leasing and opened safe harbor leasing to
many industries, including both public and private sectors. Some of the
most profitable private companies in America immediately began taking
advantage of the opportunity. The Treasury Department estimated that
they would lose $27 billion in tax revemes by 1986 because of this
single element of ERTA. Growing concern about an increasing federal
deficit and this significant loss of potential revenue caused Congress
to reconsider the entire tax benefit transfer issue. The Tax Equity and
Fiscal Responsibility Act of 1982 (TEFRA) essentially killed safe harbor
leasing for all interests at the end of 1983, except for the transit
industry. Safe harbor leasing is still available to the transit
industry until the end of calendar year 1987. Because of the long pro-
curment times for some transit wehicles, especially rail cars, special
exceptions were included to allow vehicles going into service after
January 1, 1988 to be eligible as long as certain special conditions
were met by March 31, 1983.
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Description

In order to arrange a safe harbor leasing agreement with a private
firm, a transit system must be in the process of purchasing motor buses,
rail cars, or some sort of rolling stock. The transit system, being a
public body, pays no taxes; therefore, it cannot take advantage of
depreciation rights and tax advantages of the purchase. The transit
system must find a private firm that is having a profitable year and is
interested in purchasing the depreciation rights of the wvehicles. The
vehicles start to depreciate immediately upon receipt, so it is essen-
tial for both parties to begin the transactions as soon as possible.

The transit system sells the depreciation rights to a private firm
and receives a one-time, lump sum payment. In order to meet the at-risk
requirements of ERTA, the lump sum payment must equal or exceed 10% of
the value of the eligible rolling stock. According to Treasury
Department regulations, depreciation rights can be sold only on the non-
federal share of the purchase. The benefits the transit system receives
from the agreement is the lump sum payment along with maintaining title
and control of the roll stock. The private corporation receives
substantial tax benefits from the transfer. At the end of the safe har-
bor leasing period, the purchaser returns all rights to the buses or
rail cars to the transit system for a fee of $1.00.

As the name safe harbor leasing implies, this agreement is not

merely a purchase of depreciation rights. There is also a lease
t involved. After the private corporation purchases the depre-

ciation rights, it then leases the wehicles to the transit system,
although the title never changes hands. After the down payment has been
paid, the private corporation must also continue to pay the rest of the
purchase price plus interest in equal-sized payments over the life of
the lease. Meanwhile, the transit system pays a rental fee equal to the
payments received from the private firm. This convenient arrangement of
equal payments eliminates the need for an exchange of actual cash. It
is purely a paper transaction. Therefore, money only changes hands
twice during the entire lease agreement: once with the initial down
payment made by the private firm, and a second time when the transit
system repurchases the wehicles for $1.00 at the end of the lease
period.

Benefits

The advantages of a safe harbor lease to the transit system are
clear. The transit system keeps possession of the wehicles and receives
an initial down payment of at least 10% of the nonfederal share of the
purchase price. The down payment less any legal or financial fees,
which can be substantial, is the actual benefit that the transit system
will receive.

The advantage to the private firm is harder to determine. The
depreciation from the wehicles can be deducted from the firm's taxable
income, thus reducing the firm's tax payments. Because of the special
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consideration given transit rolling stock under ERTA, the private firm
is allowed to use the Accelerated Cost Recovery System (ACRS). Use of
ACRS allows the private firm to benefit even more by having the depre-
ciation applied to taxable income during the first five years instead of
using straight line depreciation (the sooner the depreciation rights are
sold, the greater the net present value). Although no money exchanges
hands after the down payment, the IRS recognizes the rental payments as
income to the private firm and recognizes the payments to the transit
authority as eligible for interest deductions. The net effect of each
transaction is the private firm must pay additional taxes on the amount
of each payment which is used to reduce the principal. This amount
increases each year as the interest portion of each payment declines.
Overall, the advantage to the private firm is the net present value of
the tax savings associated with the depreciation less the net present
value of the increased taxes associated with the principal reductions
less the initial down payment less any legal and financial fees required
for the lease.

Safe Harbor Leasing Example

The following example is simplified, step-by-step cutline of the
process, payments, and financial gains of a safe harbor leasing
agreement to both a transit system and a private firm. It was necessary
to make certain assumptions and te simplify some steps to make the pro-
cess easier to understand.

1. A transit authority buys buses worth $100,000,000 of which UMIA
pays 807% and the nonfederal share is 20%. Therefore, $20,000,000
worth of buses are eligible for a safe harbor lease.

2. The transit authority and a private firm asgree on a safe harbor
lease arrangement. The private firm will make a down payment of
$2,000,000. The interest rate on the principal will be 127 per year
and the life of the lease is 15 years.

3. Since the remaining purchase price of $18,000,000 ($20,000,000 -
$2,000,000) must be repaid in 15 equal, annual installments at 127
interest. See Table 9.2 to get an amnuity factor of 6.811 (15 years
at 127). The amnuity payment is:

$ 18,000,000 = $2,642,783.73
—6.811

or for our purposes; $2,642,800.

4. The private firm will depreciate the buses under ACRS. ‘( Percentages
are standard for five-year ACRS depreciation.)
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Year Standard Percentage Depreciation Amount
1 15% $3,000,000
2 227, $4,400,000
3 217% $4,200,000
4 21% $4,200,000
5 21% $4,200,000

5. While the private firm is paying $2,642,800 per year for the depre-
ciation rights of the buses, the transit authority pays an annual
rental fee of $2,642,800.

6. The benefit to the transit authority is the $2,000,000 down payment
and the full use of the buses for 15 years with the option of buying
back the buses for $1.00 at the end of the agreemnt?less any legal
or financial fees, which are not included in this example).

7. The benefit to the private firm is harder to calculate. The
net present value of the depreciation rights before taxes is
$15,937,000, or $7,331,000 after taxes ‘(assuming a 467 corporate
income tax rate). However, taxes are increased every year by the
principal reduction part of each amnual payment, which has a net
present value of $6,467,600 before taxes, or $2,975,000 after
taxes. Also, the private firm paid the initial $2,000,000 down
payment. The total benefit to the private firm is:

$7,331,000 - $2,975,000 - $2,000,000 = $2,356,000.

8. It should be noted the monetary gain for both the transit authority
and the private firm will be lower due to legal and financial fees.

Table 9.3 provides a more detailed description of the financial
implications of the Safe Harbor Leasing. The table breaks down the
costs and benefits year by year throughout the 15-year sale/leaseback
period.

Each of the 13 colums in Table 9.3 is described below.

Colum 1. Identifies the year, or the payment periods of the
sale/leaseback agreement. The first row, identified as O,
describes the transactions which take place at the begimming
of the agreement. Each consecutive mumber identifies the
transactions at the end of the corresponding year.

Column 2. Depreciation percentages are standard for ACRS. The five-year
depreciation schedule is 15%, 22%, 21%, 21%, and 217 for each
consecutive year.

Colum 3. Actual depreciation discounted at 127 over the five years
of ACRS yields the net present value of the purchased
depreciation rights, before taxes.



TABLE 9.3 Safe Harbor Leasing Example (in mi)lions of dollars)

1 2 3 4 5 6 7 8 9 10 n 12 13
Year Depreciation Debt Service Principle Down Total
Tazegznngs P?yrr';:{s Interest  Principle ;;:13:;‘:&1 Tare:;:u ngs Payment Tz:egfnln ngs
Actual Discounted (Cost) Received Total Paid Reduction (Discounted) (Cost) (Cost)
0 3.0000  3.0000 1.3800 (2.0000) (.6200)
4.4000  3.729%0 1.8073 2.6428 2.6428 2.1600 .4828 4311 (.1983) 18.0000 1.3414
2 4.2000  3.3470 1.5396 2.6428 2.6428 2.1021 .5407 4309 (.1982) 17.5172  —— 1.6090
3. 4.2000  2.9900 1.3754 2.6428 2.6428 2.0372 .6056 4312 (.1984) 16.9765  —— 1.1770
4. 4.2000 2.6710 1.2287 2.6428 2.6428 1.9645 6783 4314 (-1984) 16.3709  —n0 1.0303
5 2.6428 2.6428 1.8831 7597 4307 (-1981) 15.6926  — (.1981)
6 2.6428 2.6428 1.7920 .8508 4314 (.1984) 14,9327  coe—— (.1984)
7 2.6428 2.6428 1.6899 9529 4307 (.1981) 14,0821 — (.1981)
8 2.6428 2.6428 1.5755 1.0673 4312 (-1984) 13.1292  —— (.1984)
9 2.6428 2.6428 1.4474 1.1954 4315 (+1985) 12.0619 — (.1985)
10 2.6428 2.6428 1.3040 1.3388 4311 (.1983) 10.8665 — —— (.1983)
1 2.6428 2.6428 1.1433 1.4995 +4304 (.1980) 9.5277  ——— (.1980)
12 2.6428 2.6428 9634 1.6794 .4316 (.1985) 8.0282 ——— (.1985)
13 2.6428 2.6428 .7618 1.8810 4307 (-1981) 6.3488  —uee (.1981)
14 2.6428 2.6428 5362 2.1066 .4319 (.1987) 4.4678  ——o (.1987)
15 2.6428 2.6428 +2833 2.3595 4318 (.1986) 2.3612  ——— (.1986)
TOTAL
20.0000 15.9370 7.3310 39.6420 39.6420 21.6420  18.0000 6.4676 (2.9750) 0 (2.0000) 2.3560

NOTE: Interest rate = 12%,

Corporate incane tax rate = 46%

191



162

Column 4. VYearly tax savings come not from the depreciation rights, but
from the taxes you can avoid paying because of them. Based
on a 467, corporate income tax rate, this colum shows the
yearly tax savings.

3.000 x .46 = 1.3800

Colum 5. Rental payments are established to equal the debt service
payments so that it is mot necessary for money to actually
change hands.

Colum 6. Debt service payments are established by dividing the begimning
principal by the present value factor from Table 9.2.

$18,000,000 <+ 6.811 = $2,642,783.73, or
18.0000 % 6.811 = 2.6428

The present value factor is found on Table 9.2 at the intersec-
tion of the row for the mumber of periods to be paid (15
annual payments) and the colum for the interest rate (127).

Colum 7. To determine the amount of interest paid, first compute the
principal reduction (column 8); then subtract it from the
total debt service payment.

2.6428 - .4828 = 2.1600

Colum 8. To determine the amount of principal reduction, multiply the
- beginning principal times the interest rate and add it to the
principal.

18.0000 x .12 + 18.0000 = 20.1600
Subtract the annual payment from the sbove total
20.1600 - 2.6428 = 17.5172
This difference (17.5172) gives you the new principal which
goes in colum 11. Subtract the new principal from the old
principal to get the principal reduction.
18.0000 - 17.5172 = .4828
Colum 9. To determine the present value of the principal reduction,
multiply the principal reduction times the present value fac-
tor for 127 interest at each corresponding year from Table 9.1.
L4311

4309

4828 x .893
5407 x .797
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Colum 11.

Colum 12.
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To determine the present value of yearly tax savings,
multiply the discounted principal reduction times the
corporate income tax rate.

4311 x .46 = .1983

The principal was already determined as an intermediate
step in column 8.

The down payment is a one-time event at the beginning of
the sale/leaseback period.

The total yearly tax savings are determined by the following:
yearly tax savings due to depreciation less yearly tax
savings due to debt service less down payments.

1.3800 - 0 - 2.0000 = -.6200

1.8073 - .1983 - 0 = 1.6090
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CHAPTER TEN

AUTOMATION

Introduction

The rapidly changing technology in the area of computers has
increased the number and range of tools available to the financial
manager. A full spectrum of calculating devices is now readily
available, ranging from hand-held calculators to mainframe computers that
occupy a full, climate-controlled room. The abilities of these machines
and their prices also vary proportionately. An appropriate tool is
available to assist financial managers in almost any size or type of
organization.

The abilities of these machines also vary on a spectrum. The three
major factors that change are:

l. The amount of data that they can store.

2. The number and complexity of inmstructions that they can store in
the form of a program.

3. The speed with which they can perform calculations.

At one extreme, a calculator can be used to perform calculations,
but can store a limited amount of data (usually less than six rumbers).
It cannot store instructions at all and is limited by the speed of the
user. At the other extreme, a mainframe computer can store large
amounts of data and lengthy programs, and can perform the desired calcu-
lations very rapidly. This means that the user can give the computer a
maximm of specific instructions about the task it is to perform.
Between these extremes, microcomputers and minicomputers offer a range
of machines more or less independent of instructions from the user.

Automating financial functions, like any other computer applica-
tion, requires selecting two parts to a computer system. First, the
software or program that actually does the job must be selected.
Second, the computer or machine that will run the selected program must
be chosen. The software selection is the more critical of the two and
actually determines the usefulness of the computer system.
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One of the more confusing issues in selecting computer software and
hardware is in identifying the appropriate mumber of users of the system
and the amount of coordination that must be provided between them. Each
user can have their own programs and small computer (a single-user
system) , or a single program and computer can be used by mmerous people
‘(a multi-user system). A multi-user system requires a faster, and
therefore more expensive, computer to be able to handle the requirements
of several users simultaneously. Different software and hardware are
required for the two different approaches.

Uses of Automation in Financial Management

The uses of automation in financial management fall into two
general categories:

1. Routine tasks requiring calculations, involving storage, updating
records and manipulation of records, can be programmed for repeti-
tion by the computer. This avoids the need to repeat tedious tasks
by hand and enhances the reliability of results. Examples of these
tasks include accounting, inventory, and report preparation. Most
of these applications are either accounting functions or compiling
and updating records.

2. One-time or infrequent analysis may be required as an input to
decision-making. The computer can be used to help organize complex
calculations, and perform repetitious calculations rapidly.
Examples of this include analysis of proposed fare changes, cash
management strategies, and budget development.

Accounting

Accounting functions, which require continual organization of
information, repetitious calculations, and preparation of routine
reports, are a natural application for computers. Preprogrammed
accounting packages are readily available, and fall into two general
categories: those designed for any small business, and those specifi-
cally designed for transit operations.

Business accounting packages. Generic business accounting packages
are available for all size businesses, either from office automation
companies ( for larger operations and computers) or increasingly
"off-the-shelf'' from computer stores for small computers. These usually
consist of five elements that are designed to be used together, but that
can be purchased as separate modules.

-General ledger
-Accounts payable
-Accounts receivable
-Payroll

-Inventory
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A change or correction in one module should be automatically incor-
porated when it affects the other modules.

The modules of most use to the typical transit agency are the
general ledger and accounts payable. Accounts receivable may be
required in an agency with extensive pass sales or charter work. The
payroll module might need to be revised if an exception-based payroll
system is in use; many sgencies using a service agency may gain little
advantage from moving the process in-house, while becoming responsible
for producing the paychecks punctually. Finally, many inventory modules
are designed for retail inventory rather than stockroom control; for
example, they may not incorporate reordering thresholds, nor multiple

suppliers.

Because these programs were written for any small business they may
not be able to meet the special needs of transit operations. It is
important to check that a package has the flexibility to perform as
required. First, the standard reporting required by Section 15 has some
impact on program selection. Can the program use 10 digit account
codes? Can reports be formatted to fulfill the Section 15 requirements?
A second consideration in selecting an accounting package concerns the
amount of flexibility. Can you reformat reports to your own
requirements? If not, will the supplier meke modifications for you?
Programs written in database management languages may be easier to
modify.

Transit accounting packages. Transit specific financial packages
are available from a mumber of consultants and software development com-
panies. These programs tend to be more expensive than general business
packages because of the work required to tailor them to transit's speci-
fic needs, and because of the relatively small mmber of potential
customers.

These packages are usually provided as a turn-key system by the
supplier; the supplier provides the software and hardware, as well as
training, installation and support of the system. In this case, the
user often has very little idea how the programs organize the data or
work, little flexibility to make modifications themselves, and how they
are forced to rely on the supplier for these services.

The best source of information on these programs, as on many other
specialized programs, is other agencies who are using the program. In
addition to sgencies provided as references by the supplier, users can
be identified through the American Public Transit Association (APTA),
through the Transit Industry Microcomputer Exchange (TIME), or through
the Urban Mass Transportation Administration (UMIA). Talking to the
individuals who actually use the programs may provide you with a clearer
understanding of what the programs actually can do for you, how they
would fit into your organization and operating procedures, and what is
the quality of program itself and the supplier's support.
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Data Storage And Retrieval

There are many tasks in financial management for transit that are
primarily problems of data filing, organizing, and retrieving. Some of
these tasks are fixed asset and parts inventory, persomnel and payroll
data maintenance, and summary of farebox revenue. Accounting functions
are also a specialized application of this type.

Many of these tasks can be done using a general purpose database
management program. Database managers make use of the computer's abi-
lity to store and manipulate large amounts of information quickly. The
purpose of the database manager is to structure the information in such
a way that it becomes accessible through the computer, and to provide
powerful commands to perform data manipulations in one step, such as
sorting or finding data. These programs can help the user to perform
any task that can be structured as though it were a set of file cards
ontaining data to be updated or manipulated.

The heart of a database system is the way the information is struc-
tured. Microcomputer databases are structured as a set of files (or
relations), each consisting of records, which are in turn made up of
fields (or attributes). A file is analagous to a paper file containing,
for example, information on each part in inventory, or payroll data for
all employees, and can be imagined as a large table. Files are the
units in which data is stored on disks. EFEach file is composed of a
number of records, each containing data for one part or one employee,
and all structured in exactly the same way, like a preprinted form.
Each piece of information in the record, such as the data of last order
of the part, or current run mumber of the employee, is called a field.
Figure 10.1 illustrates the relationship between these elements.

The key to database implementation is defining the structure and
interrelationships of the datafiles. This requires a thorough
understanding of the means of collecting and the uses of the data, the
manipulations that might be desired, and the capabilities of the program
being used. A well organized manual record keeping system may be trans-
ferred fairly directly to a database manager. Substantial procedural
changes may be required in a system that currently maintains disorga-
nized or incomplete information.

The potential benefits of database management are enormous. The
time required to perform routine summaries of information, or to locate
a particular piece of information can be reduced. This makes it
feasible to summarize the data in ways that can help decision-makers,
but that were not possible before, due to the time required. This capa-
bility may increase the amount of data available to managers in planning
and decision-making.

Because of the complexity of database management, it is possible
that you may find it effective to hire a programmer to work with you in
setting up the database system. It may be to your benefit to use the
experience and perspective of an cutside programmer, not only because
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Field
PURCHASE ESTIMATED
IDg DESCRIPTION DATE VENDOR PRICE  LIFE
101 4BBMC-TAHSIOSA20T | 1948 SPELUNK STREET RWY  $20,758 12
102 bBGMC-T6HS305A204 | 1948 SPELUNK STREET RWY  $20,758 12
103 70BMC-TDH3I05A522 | 1970 BENERAL MOTORS $22,588 12
104  70GMC-TDH3J03AS23 | 1970 BENERAL MOTORS $22,588 12
105 70BMC-TDH5305A524 | 1970 BENERAL MOTORS $22,588 12
106  BZFLXi40°) /68208 06/82 | FLXIBLE CORP $128,450 12
107 BZFLX(40') /68309 06/82 | FLXIBLE CORP $128, 450 12
108 B2FLX(40'}/68210 06/82 | FLXIBLE CORP $128,450 12
FIGURE 10.1 Database example: fixed asset inventory.

< Record
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of the technical aspects of using the program, but also the issues con-
cerned with designing the files and interrelationships between them in
the context of day-to-day transit operations. Once the database has
been set up, however, no particular computer expertise should be
required to sort the data, look at it, generate data summaries, or
design reports showing selected information.

Management Support and Analysis

A very different application of computer technology from those
discussed above is as a tool for one-time analysis of data. This type
of analysis is often needed when predicting the impact of alternatiwve
decisions. A better understanding of possible impacts of a new fare
policy, for example, can be obtained. The expected impacts of a range
of cash management strategies can be compared.

The electronic spreadsheet can provide a versatile and powerful tool
for this type of analysis. It allows the user to structure a problem in
a general way that can then be used to test various scenarios. This
process can be applied to any problem that can be imagined as a large
table of labels and interrelated values.

The electronic spreadsheet is a large table with rows and colums of
cells. The user may place a number, a label, or a formula in each cell.
The formulas may include values from other cells, and it is this that
makes the spreadsheet so effective. When a value that is used in other
formulas is changed, the results of the dependent formulas are automati-
cally recalculated.

Figure 10.2 shows a simple example of a spreadsheet. In this case
the fuel consumed by each fleet is known, and the user wants to know the
cost of the fuel. When the spreadsheet is set up, the formula ' B6*C6 '
is entered in cell D6. (Multiplication is indicated by an asterisk *.)
From then on, the spreadsheet will display the result of the calculation
in cell D6, in this case 65,000 multiplied by .91 or $59,150 is the
amount of consumed fuel. If the projected fuel cost in cell Cé6 is
changed, or the amount of fuel consumed, the result in D6 will change
automatically. The totals for fuel consumed and monthly cost are also
included and automatically updated in cells Bl2 and D12 respectively.
‘(e.g., cell D12 is the summation of D6 + D8 + D10).

This fundamental concept allows computational problems to be
displayed visually as steps in a table, making the problem easier to
understand and resolve. The spreadsheets provide mumerous commands that
help the user to set up the application and create a table that is
understandable and suitable for presentation. For example, the commands
allow the user to copy a formula from one cell to a mumber of others, or
to set the format of mumbers displayed as integers, real numbers with a
selected mumber of decimal places, or even dollars. Functions such as

average, maximum, or net present value are also provided for use in the
formulas.
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Colum
Row A B C D
1 Fuel Price
2 Consumed Per Monthly
3 Fleet ‘(gallons) Gallon Cost
4
5
6 40' Buses 65,000 $.91 $59,150
7
8 30' Buses 25,000 $.91 $22,750
9
10 Service Vehicles 4,500 $.96 $ 4,416
11
12 Total 94,500 -- $86,316

FIGURE 10.2 Spreadsheet example.
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The applications for spreadsheets are virtually unlimi ted. They
pemi t rapid calaulation of outcames for a range of imput values by a
sophisticated process of trial and error. Thbles of interrelated
values, swch as budgets and performance measures, may be rapidly changed
or updated. Smll amounts of data may be organized and manipulated. As
a result, spreadsheets have becane the most frequently used type of
microcamputer sof tware.

Frequently used applications of spreadsheets in financial manage-
ment include:

- Operating budget development
Gash flov manasgement

Fare structure analysis

- Preparation of monthly reports

Examples of these applications are included in Appendix B.

Other Financial Programs

There are mumeraus other canputer programs available for financial
analysis and problem-solving. My of them are proprietary programs
that are available fran their developer. The development of some
programs for microcamputers has been sponsored by MTA, resulting in a
pwlic damin prodict that is available at no cost; these programs are
distributed thraugh the Transit Industry Microcamputer Exchange (TIME),
whose address is given belaov.

The Driver Extraboard Cost Model (DEB) can be used to forecast
driver wage and benefit costs by month for a five-year period. The
model takes into accaunt changes in amount and profile of service,
hiring and layoffs of drivers, unscheduled and unprodictive pay hours,
and estimates of cost of living allaance (COIA) increases, if applicable.

A transit personnel/payroll reportirg system is also available.
The program is used to enter daily reports of work hours and absenteeisn
in a amulative record of payroll and leaves. This progran is written
using a database mangger, which allavs the user to sunmarize the data in
variois ways as required.

There are other associations, outside the transit indaistry that can
provide pwlic sector application prograns of a financial nature. The
Goverment Finance Of ficers Association sponsors a research center which
has developed sof tware for variaus financial functions, swch as: sizing
bond of ferings; deciding where to buy, borraw, or lease; assessing
f inancial condition; amd forecasting reverues.

Sources of Information

An imwentory of all sof t\are on camputers at transit agencies is
being conducted for the National Cooperative Transit Research and
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Deve lopment Program (NCTRP). For information on the status of this pro-
ject contact:

Mr. Ian Kingham

Projects Engineer
Transportation Research Board
2101 Constitution Averue, N.W.
Washington, D.C. 20418
(202)335-3224

UMTA prodices piblications on the use of microcamputers in tranmsit
operations. Qurrently available doauments inchwde:

Selected Readings, Volume 1, Getting Started in Microcomputers

Selected Readings, Volume 2, Selecting a Single User System

Selected Readings, Volume 3, Addressing Organizational Issues

Software and Source Book (Updated periodically)

The Transit Industry Microcamputer Excharnge is a federally sponsored
microcamputer users graup. They piblish a newsletter, "TIME Capsule”,

TME Support Center

Rensselaer Polytechnic Institute
Civil Engineering Department
Troy, NY 12181

(518) 266-6227

In addition to these fomally defined sources, the most
valuable source of answers to your questions is probably
your peers at systems similar to your own. A site visit, or
comwersation with users of camputers for applications you are
interested in can provide a better understanding of the real
day-to-day issues faced in implementing and using a caomputer
than aty other source.
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APPENDIX A

DEBT MECHANISMS /

Anticipation Notes /

Revenue
Use: In anticipation of UMIA Section 5 operating assistance.
Agency: Orange County Transportation District (OCID).
Date: 1983.

In order to make up a shortfall in funds due to the time delay of
up to a year in receiving UMTA Section 5 operating assistance funds the
OCID issued revemue anticipation notes. Since the OCID is non-profit
and tax exempt it was able to borrow at tax exempt rates. The notes
received a rating of MIGl, which is the highest possible for short-term
loans. The proceeds from the notes were combined with city and special
district funds so that the excess working capital could be invested at
higher taxable interest rates. The difference of 3-47 between tax
exempt and taxable rates will yield a profit depending on the amount of
money involved.

The approval of the Internal Revenue Service and the Orange County
Board of Directors was necessary to issue the notes. The notes were
secured by OCID funds for a higher rating but were timed to the receipt
of the Section 5 grants. Grant anticipation notes may be issued for wp
to 13 months in advance. Although this transaction was in anticipation
of Section 5 operating assistance, the same procedures are possible for
Section 9 operating assistance.

Bond
Use: In anticipation of capital improvement bonds.
Agency: Greater Cleveland Regional Transit Authority ( GCRTA).
Date: 1984.

The notes were issued for one year at 8.05% interest. The arrange-
ments to handle the notes were made with two Cleveland security brokers.



176

The proceeds from the Capital Improvement Bond Anticipation Notes were
to be used to provide a match to funds provided by WIMIA. The monies
will be used to fund a capital improvement program.

Grant

Use: Anticipation of UMTA Grants.
Agency: Port Authority of Allegheny County ( PAT) in Pittsburgh.
Date: 1981.

The Port Authority of Allegheny County used a financing program
developed by the New York office of Paine Webber Capital Markets to con-
tinue funding of capital projects underway while waiting for UMTA
grants. The problem that PAT faced is common to many transit agencies.
The waiting time for grant money delays construction and increases
costs. Delays are particularly costly in times of high inflation or
when timing of various stages of construction is critical and delay will
cause additional cost. In order to prevent expensive delays the transit
agency staff worked with Paine Webber to implement a new use of advance
construction notes. PAT pledged the debt would be paid with the grant
money. The offering raised enough money to keep the project moving
until grants arrived from UMTA.

Advance construction notes are best suited for projects lasting
several years. The advanced financing is not likely to succeed when
work has already begun, but transit agencies should be able to sell the
notes for new projects.

Zero Coupon Bonds

Use: Capital investments, new rail lines, buses, etc.
Agency: Massachusetts Bay Transportation Authority ‘(MBTA).
Date: 1982.

The Massachusetts Bay Transportation Authority issued $8.2 million
in zero coupon tax free bonds as part of a larger bond issue. The MBTA
and its underwriters claim that the zero bonds sold like
"hotcakes.'" They were priced at $17.00 per $1000 to give a yield of
8.25% to the investor. MBTA saved $6.9 million in interest payments
over the life of the bond project by employing the zero coupon innova-
tion.

The use of zero coupon bonds may be limited by the size of the
investment market interested in this kind of arrangement. The yield of
zero coupon bonds has been lower then the rate for conventional mmici-
pal bonds. In 1982, zero coupons were 5-67 lower than conventional mmi-
cipal bonds. However, these bonds were designed to reach the special
market of small, less risky investors which includes people with very
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little cash to invest, people interested in starting long term education
accounts for their children, etc. This special market, which is small
in size, is easily saturated. Also, because bonds are sold at cheaply
discounted prices, the mmicipality must sell two or three times their
par value in order to raise the desired amount of funds.

The MBTA estimates that it will save $6 million in interest
payments using zero coupon, as opposed, to conventional bonds.
Additionally, zero coupon bonds effectively transfer the yearly debt
service cost of alternative financing techniques into a lump sum capital
payment in the future.

Certificate of Participation

Use: Purchase new buses
Agency: Southern California Rapid Transit District
Date: 1980

Procedure

The Southern California Rapid Transit District ( SCRTD) raised $29
million towards the purchase of 1,000 new buses by selling 10-year
equipment trust certificates at 8 to private investors. The cer-
tificate holders have title to 207 or 200 buses and are leasing them
back to SCRID for an amnual amount equal to one-tenth of the principal
and 100% of the debt service on the certificate (interest). An invest-
ment banking firm selected through competitive bidding sold the cer-
tificates to a group of investors. A bank was named by S(RID to act as
trustee for the certificate holders.

Backing of Certificates

1. The buses served as collateral.

2. A cash reserve fund was established which must equal 257 of the
principal amount of the outstanding certificates.

3. An insurance policy was purchased which raised the equipment trust
certificate's credit rating from BAA to AAA which saved approxima-
tely $2 million in interest payments.

UMTA Involvement

There was a delay of over one year while UMTA determined whether
the federal government could finance 807 of the capital cost of the
equipment through a normal UMIA grant. Under normal circumstances UMIA
would own an 807% interest in each of the buses. UMIA agreed that its
80% grant entitled it to own 1007 of 800 buses and that the certificate
holders owned 1007 of 200 buses.
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Financial Results

SCRTD sold $29 million worth of certificates very quickly and sub-
sequently deposited $7.5 million or ‘(257 of the $29 million) in the
"Collateral Equalization Reserve Fund." This fund protects the cer-
tificate holders' interest sgainst fluctuations in the anticipated
market value versus the original market value of the buses. It is simi-
lar to the reserve requirement on most debt instruments and also enabled
SCRTID to earn interest from the Collateral Equalization Reserwve Fund.

Under normal circumstances a transit agency would receive a very
poor credit rating on any debt instrument since farebox revenues are
insufficient to cover operating expenses. A poor credit rating means
that SGRTD would have to pay a higher interest rate on the debt.
However, a consortium of insurance companies including Aetna and
Travelers have formed a company called MBIA to provide added insurance
for debt instruments such as equipment trust certificates. In this
transaction, SCRTD purchased an MBIA insurance policy for .03% of the
total value of the equipment. Standard and Poors will automatically
provide an AAA bond rating for any debt instrument secured by an MBIA

policy.
Lease Purchase Agreement

Use: Purchase new and rehabilitated buses.
Agency: Metropolitan Transit Authority(MIA) of Houston, Texas.
Date: 1981

The Metropolitan Transit Authority (MTA) entered into a lease-
purchase agreement as part of a larger financing package to purchase
eight new GMC buses and 84 rehabilitated ones worth $8.4 million. To
lower the total cost of the project, MIA negotiated a safe harbor lease
with First City Leasing Corporation to sell the tax depreciation rights
associated with the wehicles for $1.2 million. However, before MIA
could sign the lease they needed to comply with the safe harbor leasing
provision that 57 of the project cost be funded with tax exempt debt.

The solution was to solicit bids for a $5,000,000 lease purchase
agreement. The winning bid offered the sum at 11.15% for a five year
period. The holders of the winning bid held title to 5% of the buses
purchased for five years; at the end of this time they will sell their
5% interest to the MTA for a nominal fee. The final result of their
effort was that MIA was able to reduce its initial outlay by $500,000.
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DOCUMENTATION: OPERATING BUDGET

Applicat ion

This template aids in the development of a detailed, period by period, operating budget.
Use

—_—

Background assumptions concerning the amount of service offered, and wage and fuel prices, are
used to generate hudget amounts for service related line items. Other items are entered as esti-
mated, either on an annual or monthly basis.

Notes

The first 30 rows contain background information provided as assumptions in developing the budget.
Rows 31 through 105 contain budgeted line item amounts by monthly period, and annual total.

Rows 107 through 117 contain summary statistics of budgeted performance.

Colums O through Q contain breakdowns of each line item per hour, per mile, and as a percentage of
the total budget.

All items are entered as direct monthly estimates (or anmmual estimates divided by 12) except as
follows:

Rows 6 - 9: Data. Number of days of each type of service offered.
Q6 - Q9: Assumption. Projected hours of service offered on each type of day.

Row 10: Assumption. Projected hours of special service offered, such as express, employee trip-
pers, or other.
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Cl12: (C6*Q6+CT*Q7+C8*Q8+CI*QO+C10)

C13: (Cl2*Q13)

Ql3: Assumption. System-wide average operating speed, miles per hour.
Bl5: Avg(Cl5..N15)

Cl5: Assumption. Average or effective operator wage rate, taking progression, Cost of living
adjustments, and wage increases into account.

Q15: Assumption. Platform hours divided by vehicle hours.
Bl6: Avg(Cl6..N16)

C16: Assumption. Average or effective mechanic wage rate, taking progression, job categories, (OLA
and wage increases into account.

C17: (C33+C35)

Q17: Assumption. Gross wages, including paid absences, divided by wages for time worked by
bargaining unit employees.

C18: (C34+C36+C374+C38+C39) —

Q18: Assumption. Gross wages, including paid ahsences, divided by wages for time worked by exempt
employees .

B20: Awvg(C20..N20)

Q0: Assumption. Projected price of fuel in dollars per gallon. An increase of $.0066 per gallon
per month is assumed for the example.

Q@0: Assumption. Allocation factor for assigning a portion of fixed costs to operations.
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C21:
Q1:

(C13/3.14)*C20 The example uses an average fuel mileage of 3.14 miles per gallon.

Assumption. Allocation factor for assigning a portion of fixed costs to non-operating

accounts. Q20 plus 021 should equal 1.

B22:
Q2:
Q2.
@3:
Q4
B26:
Q6:
Q7:
B29:
@9:
@3:
033:
P33:
Q33:

Avg(C22..N22)
Assumption. Projected price of oil in dollars per quart.
Assumption. Projected cost of parts in dollars per wehicle mile.

(C13*%C22) /109 The example uses an oil mileage rate of 109 miles per quart.

(108%4)*C20. The example has four service wehicles consuming 108 gallons each per month.

Avg(C26..N26)

Assumption. Projected average principal balance of outstanding loans in each period.
Assumption. Projected average monthly interest rate for each period.

Avg(C29..N29)

Assumption. Projected monthly revenue productivity in dollars per whicle hour.
(C12%C15%Ql15)

(B33/B12)

(B33/B13)

(B33/B108) . Set format to percent or multiply by 100.

(13000/Q18). Example uses projected monthly salaries of $13,000.
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C35: (C6+C7)*8%24.05%C16/Ql7. Example uses 24.05 mechanic equivalents, including overtime, and 8
hour days.

C36: (8200/Q18). Example uses projected ronthly salaries of $8,200.
C40: Sum(C33..C39)

®3:  ((C17%Q17)+ C18*Q18))*0.067

Chh:  ((C17%Q17)+H C18%Q18)*0.07

C51: (C17*%.008)H C18*%.012) Example uses sick rates of .008 day off per day worked for bargaining
unit employees, .012 day off per day worked for exempt employees.

C52: (C17%.033)+C18*%.046)

C53: (C17*.043)HC18*.05)

C54: (C17*.003)+H C18*.004)

C56: Sum (CA3..C55)

067: Sum (C59..C66)

C70: (C21+4C23+C24)+(1.4*%C23). Example uses 1.4 x oil cost for lube cost.
C73: (C13*Q22)

C75: Sum (C70..C74)

C85: Sum (C81..C84)

5: Sum (C91..C94)
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C98: (C26*C27)

C103: Sum (C101..C102)

Cl06: (CAOHCSE6+HC674CTSHCTSHCBSHCBEHCISHCIBHC103)
C107: (C12*C29)

C108: (C106-C107)

C110: (C106/C12)

Cl1l: (C106/C13)

cl12: (C107/C13)

C113: (C107/C106)

C114: (C107/.508). Average fare in example is $.508.
Cl15: (Cl14/C12)

Variations

The template presented here can be varied to incorporate the expense line items, accounting
periods, and service characteristics applying at each property.

As presented here, system-wide averages are used for operating speed, revenue productivity,
parts costs, and other assumptions. These could he broken down by type of service if desired, or
included as monthly background data, permitting variations by period.
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DOCUMENTATION: CASH FLOW MANAGER

gmlication

Investment decisions may be supported by the detailed cash flow information provided by this
template.

Use

—

Monthly projections of revenues by source, and of both operating and capital expenditures, are
input. As the year progresses, actual revenue and expense information may be substituted for pro-
jections. This data is used to generate the actual or projected cash balance at the end of each
month. Investment decisions can be input to produce data on total investment by month, and revisea
projections of available cash.

Notes

B5: Data. Beginning cash balance.
C5: (B57)

N5: (BS)

B7: Input data. Investments maturing during month. Includes carry over from the previous year
plus current investments from rows 40 to S54.

Rows 10 to 14: Data. Actual or projected revenue per month from various sources.

B17: (B5+B74815)

T€T



N17: (NS5HN74N15)

Rows 20 to 23: Data. Actual or projected operating expenses per month.
Rows 27 to 32: Data. Actual or projected capital expenses per month.
B35: (B24+B33)

N35: (IN244N33)

B37: (B17-B35)

N37: (N17-N35)

Rows 40 to 54: Input data. Amount of investments made in each month. Amounts entered here should
also be included in the total investments maturing (Row 7) for the month of maturity.

B55: Sum(B40...B54)

B57: (B37-B55)

N57: (BSHN74N15-N35-N55)

B60: (2566000-B7+B55). Example uses starting investment balance of $2,566,000.
C60: (B60-C7+C55)

Variations
A simpler cash management tool is shown in the previous example.

c61



A B C D E F G H 1 J K L M N

1 CASH FLOW PROJECTIONS- 1984
3 JaN FEB AR APR HAY JUN JuL AUG SEPT acT NOY DEC T0TAL
5| :ASH BEG MOessst -271688 1723 29889  -73260 53391 51449 13162 37170 72462 536892 1568762 1457782  -271488
71 INVEST MATURE S500G0 1065000 716000 874000 735000 445000 430000 239000 746000 704000 150000 595000 7249000
9] REVENUE
_ DEFOS1TORY 25954 0000 91000 25000 30000 10000 30000 10000 30000 351954
11 INTEREST 1221 3730 12686 21058 27903 9736 8514 4894 19430 13472 20000 25300 228057
SALES TAX B14673 637094 644895 738512 615698 50292 4099164
13 FED GRANTS 11306 5193 16499
OTHER 1241 352 93000 54593
15] toraL revenUEses 50715 851943 12086 718152 27903 745431 11514 BobA406 49470 £78870 50060 705592 47942¢7
17] 70Tl casH avale 229047 1918871 757985 1518892 816294 1242080 496676 1068236  B&7892 1919762 1788762 2758354 11767579
19| OUTLAYS-EXPENSE
PAYROLL 136572 136499 135785 132681 137742 142338 14B&11 140000 140000 140000 140000 140000 1572728
21 AP OTHER 143752 168905 197755 174745 186799 1S1396 179400 151862 180000 160000  1e508¢ 160000 1994270
DIAL-A-RIDE 45060 20000 38000 $000 25000 25000 16000 30000 0000 30090 0005 142009
23 OTHER 91000 9100y
25 SUB TOTALEs*®e#s 327324 129484 3e5541  4E028 374534 Z19234 ISTOML 321862 30000 I30000 30600 423000 4101966
OUTLAYS-CAF ITAL
27 20 FASS BUS 3
40 FT BUSES 17912 TSR
29 YaN POGL 82646 14328 165¢ 26252 W el 155t
SHOP EQUIF 12 104 1219 47
31 ELH BUSES 197342 107382
®ISC OFF EQUIP 1451 819 1957 473 1805 1006 1604 1000 1000 159 10455
33| SUB TOTALseasres 0 15uiE 18704 2475 29309 664 w083 37392 1z Lriid 1006 10 p48227
35 OTAL GUILesSees 3273040 51577 3Be4S 50501 3S3B4S 319918 183B46 695774 33M000  Ij0@ 2400, 470225
3701 FRD) CASH BaLers 1723 1490699 371760 1168791 462449 922062 1ZB0 372482 ST6B9Z  (SEB7E2  14S7TeI 3MITH 7017194
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41
43
45
47
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51
53
55
57

61

A B c

H 1

INVEST DECISIONS

222 10 33 180000
228 10 5/24 734000
2/28 10 4/26 239000
3123 10 /22

4/26 10 8/23

4/29 10 7/26

4/29 10 1

5/24 16 19/25

6/22 10 10423

6/30 10 12/23

7129 10 11730

8/31 10 9/30

TOTAL INVESTR® 0 1373000

- = . . e e B . B = e o = = - e e S .-
.............................................................

END BALANCERoeued 1723 <9899

CUN INVEST
BEG BAL 23e4000% ZOL&0O0  ZI24C00

445000
239000
430000
46000

445000 1115009

-13:60 33391

2083000 2294009

mesmsm= sersraccrras s crs s s e e e cn e e

411060
294000
395000

411000 585000

150000

152000 300000

2134000 2195000

316892

1449000

15z8762

143090

1457162 2

355000

0 4663000

I4I54 2314354

61
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DOCUMENTATION: FARE STRUCTURE ANALYSIS

Application

This spreadsheet calculates a new fare level to generate a target
amount of fare revemue, taking into account loss of ridership due to the
fare increase. 1t also allows the user to project the reveme and
ridership generated by a given fare structure.

Use

The current fares and ridership of each fare type are entered in
the template, along with a target level of total revenue generation.
The template uses successive calculations to calculate new fares which
approach the target revenue amount. Since the calculated fares are
likely to be uneven numbers, the user can then enter a new fare struc-
ture based on the ''optimal fares' to test its effect on revenue and
ridership.

The spreadsheet can be used to test various fare levels and fare
structures in order to identify a combination of fare level and fare
structure which minimizes ridership loss, while generating the desired
level of reverme.

Assumptions

The fares in all zones are hased on some relationship with the base
fare in zone 1. In the example shown, the ratio between the various
zone fares was maintained: all zone fares were increased by the same
percentage.

The model uses the Simpson-Curtin rule to calculate ridership loss

due to the fare increase: for every 37 fare increase 17 of riders will
be lost.

Notes

General: The model uses successive recalculations to calculate
fares approaching the desired level of revenue. For this reason the
spreadsheet should be set to recalculate manually.

Note the instructions to users included in lines 34 to 40.

B6: Input data. Current fare for zone 1 in cents.

B28: (B6)



E22:
E24:
E28:

F28:

&

G23:

H23:

16:
J6:

J28:

K28:

#8885

196

Input data. Qurent annual zone 1 passengers.
(C22)

(B6%C6)/100, in dollars.

Input data. Target revenue objective.

(D22)

Enter current zone 1 fare to set up template.

(E6%(B7/B6)) . Example assumes all fares will be increased by same
percentage .

(E24-16)
(E6)
(E6)
(HE6*C6)
(F22)
(F28-C28)
(F29/C28)*100
(E6*F6) /100
(G22-D23)*H23
(G22)
(G28-D28)
(G29/D28)*100
(1-(.33*%(E6-B6)/B6)). A fare elasticity of .33 is assumed.
0 to set uwp template, 1 to run. See instructions.
(E6%G23/D23)
Input data. Proposed new fare for zone 1 in cents.
(J6)
(C6*%(1-( .33*(J6-B6)/B6)))
(kK22)
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K29: (K28-C28)

K30: (K29/C28)*100
L6: (J6%K6/100)
L28: (L22)

L29: (L28-D28)

L30: (L29/D28)*100

To run the spreadsheet follow the instructions in rows 34 to 40.

Variations

Numerous variations can be made to this spreadsheet. The template
can be used to test fare structures without the targeting feature by
removing colums E through I.

The relationship between the tested zonal fares can be changed to
reflect various fare structures. For example, if a fixed increase bet-
ween zones were desired, E7 would be (E6+25) for a 25 cent increase.

A separate colum could be set up with target revenue lewels for
each zone. Fare adjustments would be calculated for all zones in colum
1.

Alternative elasticities can also be tested. If certain market
segments are felt to be insensitive to fare levels, the elasticity fac-
tor in colum H could be changed to 1 or the ".33" in the equation in
columns H and K could be reduced.

Market segments by type of fare (Student, Flderly and Handicapped,
or Adult) could be used instead of zone segments.
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15
17
19
21
23
25
27
29
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33
35
37
39
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G

h

FARE REVENUE PROJECTICN PROBRAM

1980 BRTA  EXIST TEST TEST TEST  ELAST FARE NEW N NE
I0NE FARE PASS REYS FARE PASS REVS FACT ADJ FARE PR3S 8EVS
{ 30 83148 1954l 38,15 607348 219872 0,97 ~0.4108 I3 415807 Zi54el
2 SO 1SB97I  794Bs  460.25 14B213 89135 1,83 A (4B480 863§
3 70 39698 2778 BA3H 370N 312 2,93 90 15955 322&0
4 %0 8670 8003 108,46 5219 5743 9,57 e (3N 8759
3 11 3979 10987 132.5 9295 2322 393 L3¢ LM 12182
b 13 178 179 156.66 129 202 1,93 160 137 04
N 10 § 12 180.78 7 13 9.7 i8¢ 7 7
EWH
H 15 158210 23732 18.08 147307 lbeed L9l 20 140367 Eié!
2 25 N 1 30.13 30273 gizi ¢33 M RIT 9993
3 35 7624 2669 42,18 T 2999 1,87 4% T 2507
4 45 370 430 54.23 912 494 4,93 53 e 438
5 55 1882 1035 56.28 1758 TN z &3 3789 1158
) S 9 9 18,33 84 4 2 23 &7
7 75 i 0 90.38 0 3 390 I {
1058148 155919 36 995858 199884 759684 wCp3R8 YT
BOAL--; 400000 -1i6 1 {--FLAB
36
RESULTS:
AMOUNT 30 106R148 153919 36 99SB58 799854 IS Se¢BBB 197991
DIFF, =7229¢ 47945 -71280 42972
LDIFF -6.77 12,38 ~5.67 -
INSTRUCTIDNS:
TO CLEAR FUT 30 IN F&, AND SET FLAG TD 0.
ENTER DESTRED REVS IN E23 (B50AL), RECALC UNTIL CLEAR.
PUT +F22 IN F& & GET FLAG 7O | TD RUN.
RECALC ABCUT 10 TIMES.
ENTER ANY FARES IN CCLUMN K FOR NEW PASS AND REVS.




DOCUMENTATION: MONTHLY ROUTE SUMMARY

leication

Monthly revenue information can be used to generate ridership and performance statistics by
route.
Use

Revenue, revenue miles, and platform howrs for the month are input in colums F, G, and H. The

spreadsheet generates cost, ridership, and performance statistics by route. Fare classification
data by route must be available.

Assunpt ions
Operating costs are allocated to either hours or miles of service to generate the rates used
(G23 and H23). The previous application shows one method of generating operating cost rates. Units

used to develop the rates should be consistent with units in colums G and H (e.g., vehicle-miles
vs. revenue-miles, etc.)

Notes

Rows 1-19 are the monthly report. Rows 20-35 contain background data used in calculating the
figures in the monthly report.

Ab: Route name or number.
B6: (E6*%B23)

661



B23: Data from on-board fare classification counts. Total passengers paying student fares/total
passengers on route 1.

B34: Data from on-board fare classification counts. Total passengers paying student fares/Total
passengers.

G: (E6%C23)

C23: Data. Passengers paying E & H fares/Total passengérs an route 1.
C34: Data. Total passengers paying E & H fares/total passengers.

D6: (E6%D23)

D23: Data. Passengers paying adult fares/total passengers on route 1.
E6: (F6/F23)

E23: (B23+C23+D23) Check for value of 1.

F6: Input data. Fare revenues for analysis period for route 1.

F23: (B23%.4)H C23*.3)HD23*.6) Fxample uses fares of 40, 30, and 60 cents respectively for stu-
dent, E&H and adult fares.

G6: Data. Scheduled monthly revenue miles on route 1.

G23: Data. Operating costs allocated by mile, mileage rate.
H6: Data. Scheduled monthly platform hours on route 1.

H23: Data. Operating costs allocated by hour, hourly rate.
16: (E6/G6)

00¢



117: (E17/G17)

J6: (G6%G23)H HE6*H23)
K6: (F6/J6)

K17: (F17/317)

L6: (J6-F6)/E6

L17: (J17-F17)/E17

Variations

This format can be revised to use passenger ocounts by drivers. Data would be entered directly
in columns B, C, and D.

Per formance measures can be changed as desired.

10¢
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11
13
15
17

19
21
23
25

27

- 29

31
33
35

A B c D E F G H I J K L
JANUARY HONTHLY ROUTE SUMMARY: AVERAGE WEENDAY
ROUTE  STUDENTS EWH ADULT TOTAL TOTAL TOTAL  PLATFORM  PASS/MILE  GPERATING COST SUBSIDY PER
PRSS REVENUE NILES HOURS COST  RECOVERY  PASSENGER
1 32 145 2314 pLL Y 1445 15 63.9 3.32 2603 0.555 0.46
2 3% 104 1204 444 2024 488 38.2 1.06 2045 0.990 0.01
3 14 19 278 3 178 238 19.67 1.31 198 0.223 1.99
4 368 42 8942 10052 97335 2966 234,060 3.39 9710 0.591 0.40
3 1088 1113 19938 22159 12744 9656 439 3.92 18306 0.6% 0.2
] 183 460 9178 9821 5718 2069 177.85 4.75 1092 0.806 0.14
I 18 480 4535 3 2908 1815 142.87 2.82 3520 0.491 0.59
8 258 812 3729 6799 3784 2250 170,59 3.02 7190 0.526 0.30
9 222 n 3500 6199 3562 1842 159.03 3.37 6330 0.563 0.45
10 45 B4b 1939 9030 3115 3203 240,05 .82 1N 0.503 0.36
TOTAL 2544 5098 671111 75419 43213 21219 1708 A1) 10164 0.616 0.3
ROUTE STUDENTS EWH ADULT AVE FARE MILEAGE HOURLY
RATE RATE
1 0.0126 0.0582 0.9289 1 0.5800 1.46 22,89
2 0.0163 0.0302 0,953 l 0.5977
3 v, 0447 0. 0649 0.8942 1 0.5728
4 ¢.0366 0.0738 0.8896 1 0.5705
] 0.0491 (.0502 0.9007 { 0.575
b 0.0186 0.0468 0.9345 1 0.5822
I 0.0153 ¢.0939 ¢.8509 1 0.5588
8 0.0379 0.1194 0.8426 ! 0, 5566
9 0.0358 . 0608 0.9034 | 0.5746
10 0.0271 0.0937 0.8792 l 0.5565
SURMARY 0.0337 0.0676 0,8987 0,570

4074
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