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Preface

This Manual 1s the fifth and last in a series of
five manuals. The entire series is designed to assist
human service agencies and community transportation
operators to provide more efficient, more effective,
and higher quality transportation services to their riders
and clients.

Each Manual in the series covers one specific topic
of the many topics that concern such providers. By
focusing on one issue or a closely related group of
issues at a time, each Manual in the series permits the
user to follow one major theme without becoming too
sidetracked by other important issues.

At the same time, each of the topics covered by
the Manuals is related in an integral way to all the
other topics. BAnd each of the Manuals is designed to
complement and build upon the others in the series.

A serious effort was made to keep each Manual
concise and to-the-point. Therefore, very little
material from one Manual is repeated in another Manual
in the series; the reader is referred to that Manual in
which the primary discussion of a key topic appeared.

In addition, the Manuals have been kept more concise
by not including detailed descriptions of real projects
and the experiences of actual providers. Full references
are made, however, to sources of further information.

Each Manual begins with a brief description of the

tools, information, or data which the reader should



already have to fully utilize that Manual. Often these
tools or data are available from or through the use of
another Manual in the series.

The other Manuals in the series are

Manual One. Cost-Analysis for Social Service
Agency Transportation Providers

Manual Two. How to Evaluate the Costs and
Benefits of Participating in Coordinated
Transportation Services

Manual Three. Predicting Transportation
Ridership in a Coordinated Program

Manual Four. Contractual Arrangements for
Coordinated Transportation Services; Per-
formance and Assurance Contracting

ii
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Introduction

This Manual focuses on one topic in the delivery of

transportation services to the clients of community social

service agencies -- the evaluation of the performance and

productivity of the system.

This Manual is designed to assist social service

agencies and community transportation providers

— to turn agency policies and goals into

transportation service

— to turn transportation
into both quantitative
measures and standards
and productivity,

objectives,

service objectives
and qualitative
of performance

— to develop effective and appropriate record-

keeping systems,

- to develop monitoring and evaluation systems

and schedules, and

— to address unsatisfactory performance

or productivity.
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Chaptér One.

The Approach
in This Manual

INTRODUCTION

There are very few agencies or transportation providers which do
not wish to evaluate how well they are providing service or how they
can improve their system. Even agencies which are perfectly happy with
their current arrangements suspect that there might be better ways to
do some things or technigues available to improve system performance.

This Manual is designed to help agencies to analyze the performance,
productivity and efficiency of their current transportation coptions
or systems. The analytical approcach followed by the Manual is a compara-
tive one, the approach stresses that agencies must assess their per-
formance against their own specific service and operaticnal objectives.
Priof to evaluating their system performance, agencies must specify
exactly what they expect of their system and then compare their actual
cperation to their expectations and goals.

Agencies provide transportation services in order to meet their

obligations to their clients and to fulfill agency objectives. It is

1



important to see that any agency's transportation services do in fact
fulfill these cbligations. In order to ensure that, systems must be
compared to service and performance standards which are actually based
on agency policy and client need.

It is also possible for a system to compare its current performance
to other systems or to its own operation over time. Both comparisons are
valid evaluations of a system but'they should be undertaken along with
the more comprehensive assessment suggested above. It is possible for
a system to be performing better than another system and even better
than its own record without meeting agency objectives and goals.

Establishing objectives and performance standards requires careful
thought. All three types of comparisons discussed above also require
substantial data collection. There is simply no substitute for a
thoughtful analysis of agency needs and sound record-keeping. This
Manual will attempt to give agencies a way to think through their aqgency
goals and objectives and to develop record-keeping systems which will
facilitate system performance evaluations.

This Manual is designed to help both agencies currently providing
or purchasing service and those only considering active transportation
provision. Even agencies in the midst of difficult operational situations
rnust stop and think through their goals and objectives.

This Manual will focus largely on the non-financial aspects of
performance and productivity. A number of key cost-related system data
are discussed at length in the first Manual in this series. Certainly
cost parameters are important determinants of system performance. Yet
one Manual can not cover all system concerns. This Manual should be
used in conjunction with the first Manual in order to perform a compre-

hensive evaluation of a system's operation.

THE CONTRIBUTIONS OF THE WHOLE SERIES OF MANUALS
THE MESSAGES OF EACH MANUAL

This Manual is the concluding Manual in a series of five. It
synthesizes the material appearing in the other four manuals which

address system performance criteria. This Manual alsc synthesizes and



presents useful material from a variety of other references, the most
important of which are listed in the Appendix.

All four of the other Manuals directly or indirectly address the
question of how you should and can evaluate your system and how you
should and can improve it. Table One summarizes the important messages
and skills presented in the other Manuals in this series. Each Manual
can help you address several key berformance or service variables.

The first Manual (Ref. 2) in the series can help you to understand
your cost and service parameters and to establish some preliminary cost
measures to use in evaluating your system's performance. The second
Manual (Ref. 5) helps you analyze your potential for buying or selling
services to or from other providers in the community; this type of
coordination activity is certainly an important way to increase system
performance and productivity.

The third Manual (Ref. 13) in the series can help you to predict
ridership for new systems or new service arrangements. It can help you
increase your productivity by changing your client and service eligibility
criteria. The Manual can also help you address your problems if vyou
have too many client demands on your limited resources.

The fourth Manual (Ref. 1) in the series discusses contracting for
transportation or transportation related services (like maintenance).

The fourth Manual complements the second Manual by addressing the actual
operational details involved in purchasing service from community providers.
Again contracting for some or all of your transportation related services

is another way to improve the performance and productivity of your system.

This Manual is different from the other four in that it cuts across
a number of substantive issues to address system performance from a
functional perspective. The first four Manuals in the series are
organized around one or more specific substantive or organizational issues;
cost-accounting, ridership prediction, writing contracts, etc. This Manual
will address these issues as either a way to meet your system objectives
or as a way to address some specific problem which you are having.

This Manual will present some material from the first four Manuals
but packaged in a different way. Agencies currently providing trans-

portation services in their own vehicles or those now considering that



The Messages and Skills

Table One

Developed in the First Four Manuals in the Series

for Sccial Service Transportation Providers

MANUAL

MAJOR
MESSAGES

One

Cost An

Sccilal Service

vi
Agency tion Providers

"The Costing Manual"”

pcsystems must recognize all the
resources used and costs in-
curred by their system
whether they pay for them or
not

Ppsystems must identify all the
functions and activities which
are associated with the
provision of agency service

Psystems are only marginaily
comparable at best, but
when compared, full-cost
data must be used

e how to identify all costs,
and all functions and
activities performed in
providing transportation,
and how to link one tc the
other

ehow to identify and differ-~
entiate between costs and
expenses and how to use
those data for management
and budgetary purposes

ehow to calculate current or
predicted annual system
costs and the unit cost
figures based on them

epreliminary ways to use
cost data to evaluate and
compare the agency's system

Two

T

iow to Evaluate t t
and Benefits of Participating
nsport

Services

P svystems must understand their
current costs and their current

level of service in order to
make meaningful comparisons

with cther alternatives

ehcw to use unit costs to
compare current svstem Ccost
parameters to those offered
by community providers when
puving service

(Continued)



TABLE TWO CONTINUED

SKILLS
DEVELOPED

b systems entering into
coordinated transportation
programs must calculate the
cests of functions retained
when they buy transporta-
tion services, and/or,

additional system costs

generated when they sell
services

p ccordination can't offer
everything; agencies may
have to make service and
cost trade-cffs

show to compute total costs
to charge when selling
transportation services to
other agencies or a
coordinated system

ehow to identify and evaluate
objective and subjective
measures of service when
comparing current systems
to community alternatives
ehow to ildentify and recog-
nize the importance cf a
range of local factors
which impact on the success
of a coordination scheme

ehow to estimate an agency's
"coordination potential.’

MANUAL
Two
"The Coordination Manual”
Three

Predicting Transportation
Ridership in a Coordinated

Program

"The Ridership Manual"

pricership response is
determined not only by the
client’s needs but by the

level of service offered, the
environment and agency-specific

factors

$ all data show that ridership

on social service systems
across the country comes

from existing agency clientele;

there is little evidence of
latent demand

eexplains what 1s known about
how and why clients react as
they do to the provision of
transportation services

egives aggregate demand
estimation methods for
community-providers with no
pre-existing clientele

egives more refined and
comprehensive demand
predicticn methodologies for
agencies with currently
affiliated clientele

(Continued)
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TARLE ONE CONTINUED Page 2

. MAJCR SKILLS
MANUAL MESSAGES DEVELOPED
Three Ppclients are sensitive to ehow coordinated systems that
"The Ridership Manual" service factors, administrative deal with such agencies
delays and complicated can help them predict
eligibility regquirements; even ridership

the neediest client will not use
a service with a poor record on ehow to remove Or restructure

these points trip and client restrictions
to increase demand to fill

p many agency screening processes existing capacity
and ridership requirements are
unnecessary and may deter ehow to restrict client or
ridership; on the other hand, trip patterns in order to
screening and additional restric- reduce demand to fall within
tions can be used to limit existing capacity

ridership if it exceeds capacity

Four p agencies entering intc any type ehow to establish service
Contractual Arrangements of contract must understand objectives, consistent with
for Coordinated Transportation exactly what they expect, and agency policy, and in &
Services those expectations must be format that can be used

i shared by the contractor during contract negotiations
# 2 contract should represent ehow to establish responsibility
"The Contracting Manual" to the greatest extent for the remaining activities
possible an agency's careful generally associated with
identification of its needs the contracted service
and reguirements and those
requirements should conform ehow to establish payment
to agency policy and gcals schemes and payment schedules

(Continued)



TABLE ONE CONTINUED

Page 4

MAJO
MANUAL MESSAG

i

g

u

SKILLS
DEVELOPED

'our
"The Contracting Manual"” p agencies may have to go through

an interative decision
process; deciding the minimam
level of acceptable service
after learning what the
maximum or ideal level will
cost

$ agencies should determine
what acceptable performance
standards will be and how
they are to be measured;
then the agency must allccate
resources to monitor
contractor conformance with
those standards

ehow to identify, and
convey to the contractor, the
data required for billing
purposes, and for other agency
needs

eliow to establish, and convey to
the contractor administrative
and record-keeping require-
ments

ehow to identify and evaluate
the suitability of various

contracts including:
.assurance
.cost plus fixed fee
- fixed unit cost
-performance
-incentive




option arc urged to obtain all five Manuals and make a serious attempt

to mastexr their content.

OPERATIONAL ISSUES NOT ADDRESSED BY THESE MANUALS

The entire series of Manuals has been sponsored by the Urban Mass
Transportation Administration of the U.S. Department of Transportation.
The overall objective of the series was to help local agencies to more
effectively use existing community resources and to respond more
efficiently to their clients' needs. The DOT was particularly interested
in helping agencies with new policy mandates to cocrdinate resources,
such as those funded by the Office of Human Development Services of
U.S. Health and Human Services or the Administration on Aging, to meet
their objectives.

All of the important issues in transportation provision could not
be addressed by only five manuals. Because the focus of the series is on
helping local agencies and providers to coordinate resources and work
cooperatively together, the Manuals do not address some important, but
relatively system-specific operational issues.

Not included in this series is a discussion of vehicle purchasing,
vehicle maintenance schedules, routing and scheduling procedures, and
personnel management and training. Those readers interested in these
important issues are referred to References 4, 6, 7, 10, 11 listed at
the end of this Manual. It is obvious that these factors may well

impinge on the performance and productivity of a system.

WHAT THIS MANUAL WILL DO

This Manual introduces a simple ten-step evaluation process. The
process begins with the specification of your agency goals and policy
and ends with an actual assessment of system performance. In between arc
a gumber of important analytical steps. The whole process is described
in Chapter Two.

Briefly in order to increase the efficiency of your system you
must

. establish service expectations based on agency policy and goals



-devise measurements or standards to record those service
expectations

.devise recording systems to record them

-compare actual performance to expectations

-work to improve unsatisfactory performance, and/or increase
-goals in areas of satisfactory performance

This Manual is designed to assist you in turning your agency goals
into the specific service and performance expectations you have of your
system or service. Once you have established those expectations, the
Manual will help you to establish actual standards or measurements of
those service parameters. The standards you select will be the basis
for evaluating and improving the system. For example, if your objective
is to deliver a reliable service, a performance measure might be the
percentage of times vehicles show up late. A preliminary standard might
be that vehicles should be late no moxre than 10% of the time.

The Manual is designed to help you establish some reasonable ways
to measure and to record the service and performance variables of
interest. Sowe measurements can be routinely collected, by your drivers
oy dispatchers, 1f they arc made aware of the neced and your forms and
records are designed appropriately. - Other service standards can be
measured at timely intervals through random surveys, or on-board sampl-
ing or spet-checks of certain records. Even to correct current system
proplems, you must identify your agency objectives and gcals and turn
those goals into service expectations. If ycour problem, for example is
that secrvice costs too much, there may be some quick-fix solutions. To
the extent possible, this Manual will attempt to suggest solutions.

But in the long run there is no one answer to the problem of expensive
service. An agency must address tﬁe overall problem c¢f limited resources
and increasing demands by establishing goals and objectives about what
transportation services should accomplish, how and when.

The third and fourth Manuals in this series discuss this point at
length in the context of setting ridership restrictions and in contracting
for service. (Refs. 1, 13). The point is the same here although the

context 1s different; in order to achieve the highest level of service
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vou must decide exactly what your services are supposed to accomplish.
For example, if your maintenance costs are very high, you may find
that contracting with a local gas station for routine maintenance service
may -initially reduce your costs, But at some time you should address
the overall question of whether the services you are now providing to
your clients could be provided in a different manner or in a more cost-
effective way. As you seek to "put out" the most pressing "fire" or
problem, you should also take the time to investigate where the
"flammable" points in your system are, and how to prevent future problems

("fires").

A MESSAGE FOR FIREFIGHTERS

No doubt vou have seen a number of documents which tell you how to
plan any enterprise; you identify goals and objectives, determine program
expectaticns and devise comprehensive plans. However, if you are
running a system right now, and none of your clients ever seems to get
anywhere on time, or the costs of insurance have doubled in the last
year, or you just lost all your CETA drivers, you probably aren't
interested in hearing about the value of the comprehensive planning
pProcess.

Agencies who are currently operating a system or purchasing services
from a contractor may well see themselves in a different position than
those that are not. But the differences are largely psychological. If
you are currently operating a system you have some implicit service
objectives or standards to which you are performing even if you haven't
articulated them.

If you are unhappy with some aspect of your agency’'s service
provision, your dissatisfaction shows that you have some at least sub-
conscious goals about the service you wish delivered. It is time to stop
and articulate those service objectives and to see if they make sense.
Then you can proceed to remedy the problems, or to re-assess your service
objectives. It is hard to solve your problems without establishing

what exactly you expect instead of your current operation.

Of course, you must be realistic and raticnal. There 1s probably
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no system in the country which wouldn't like tc end client complaints
entirely, or cut costs in half, or double productivity. These are

rarely sensible goals because it is so unlikely that they can be achieved.
You should try to identify your current objectives or determine some
reasonable and rational service expectations and strive to meet them.

1f you do achieve your goals, you can reformulate your objectives to a
higher level and strive to even further increase your system performance.

If you have a serious problem right now, you're trying to remedy the
situation. But you should also take this opportunity to assess just
how serious the problem is and what price you will pay (in time, money,
or other service features) to remedy it. This Manual will try to give
vou enough guidance to solve a specific problem, but you most recognize
that things are very rarely determined in a vacuum.

You probably can't have everything that you want; you should make a
conscious decision about which things can and cannot be compromised.

You have to have service standards and objectives, based squarely on
your agency's overall goals and policies to effectively solve your
current problems.

Agencies which are not now providing or contracting for transportation
services do have more time but also an obligation to be contemplative
about their goals and objectives. They have the great luxury of for
example setting up an appropriate vehicle maintenance program, of buying
the right vehicles in the first place, and in knowing when to contract
for service.

If your agency is not now providing transportation services but is
actively considering doing so, you have the obligation to do the kind
of planning discussed here. Only in that way can you ensure that
your system or the service which fou buy will have the characteristics

which you expect.

TRADE~OFFS IN THE EVALUATION PRCCESS

The first step in evaluating your system's performance or in
addressing current operational problems is to establish or recognize your

service and performance expectations. Then you must determine how to



measure performance against those expectations, and then actually
monitor service using the performance standards established. Each of
these items will be discussed at length in the Chapters that follow.

. Agencies do not have to go through an elaborate process and generate
a maze of agency goals. In fact some agencies get toc comprehensive
and too detailed given their limited knowledge of transportation pro-
vision and even of their client's transportation needs. Setting
agency objectives in order to evaluate your system is not the time to
put together your "wish list" for your clients' welfare or to decide
to solve all your community's problems.

Like everything else, establishing agency objectives about trans-
portation service provision implies making trade-offs. Your objectives
should be comprehensive and well-thought-out without being all encompass-
ing. Perhaps you'd like to serve all the elderly people in your
community; 1f you operate three vans that seems unlikely. Use the
information presented in this series of Manuals and in the references
to develop some realistic goals and objectives. If you meet your
initial goals you can increase your expectations for the future.

I7 you are not an experienced operator, you may neced assistance
in setting realistic performance expectations. That's where you can
use the literature and the experiences of other providers to guide you.
Note that there's a difference between setting your standards in
comparison with another provider, and, using data from that provider

to help you establish your own standards,

DEFINING SOME BASIC TERMS

In everyday usage, performance, productivity, and ggficiencz are

often used interchangeably. We will define them in the way that they

are most often used in the transportation planning profession, although
eVen there, there are some differences. You need not totally agree with
the definitions we have chosen; you need only recognize that we will use

these terms as defined here throughout the Manual.
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PERFORMANCE

Performance is assessment or measure of the kind and level of service
delivered to clients and by the system. Performance has both a qualita-
tivé or subjective aspect and a quantitative or objective aspect. Yet
both aspects of performance are subject to your agency's policies and
your clients' needs. Performance is not usually expressed in monetary

terms.

The Qualitative Aspect

Performance as a gqualitative measure refers to the kind of service
delivered to your clients and the manner in which service is delivered.
Do drivers help clients to the door, perhaps carrying their groceries?
Or et your clients meet the van or bus at the curb? Are drivers
trained in (PR and safety? Must your clients call 24 hours or 48 hours
ahead of time? Are clients limited to a given number of trips perx
month or by time of day?

This type of performance measure must be specified by your agency.
if you decide that clients must receive door-through-door service but
the drivers instead drop them at the curb, you should be dissatisfied;
the system is performing poorly. However if for cost and other
reasons you have decided that clients will only be provided with curb
service, you're getting adequate performance.

There is very little that can be characterized ahead of time as
poor performance, even in the qualitative aspect of service. You must
establish the kind and level of service you wish provided in order to
evaluate the performance of your system or of your contractor. Since
you can't always have all the service you want, you have to establish
the minimum level that is acceptable. Table Two summarizes these
considerations.

! Even those gqualitative aspects of performance that can be character-
ized as inappropriate need some standards by which to be measured. No
one wants drivers who are rude to clients. Yet how will you tell if
drivers are rude? Complaints, spot checks?

So much of the gualitative aspect of performance is based on
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normative decisions by your agency about what services your clients
really require. The higher the level of service that you wish provided
to your clients the more resources must be committed to service provision.
For example it takes much longer to help clients into their house than
simply dropping them at the curb. In general you'll get lower

productivity if you remove an advance reservation requirement.

The Quantitative Aspects

rerformance as a quantitative aspect involves the amount of service
provided; the hours of the day, the geographic area served, the time-
liness of the service. Again, even though these indicators of per-
formance are more easily measured, they have little meaning without a
specification of acceptable levels by your agency. You must choose the
hours of the day, and the days of the week service is to be provided.

You must define the geographic area to be served.

PRODUCTIVITY

Productivity is a measure of the actual use of your capacity and
resources compared to your potential use. There are a number of
productivity and capacity measures and they will be discussed in Chapter
Three; some examples are shown in Table Two.

The productivity of your system depends on a number of variables. If
you serve a large geographic area with low density you'll probably have
a different, and lower productivity on several key measures than a system
operating in a high density urban setting. If you serve mostly handi-
capped clients in wheelchairs you will have different utilization of
your vehicles than a system providing only congregate meal service to
the able-bodied elderiy.

Productivity varies with the type and quantity of cervice which
ydﬁ provide. That is why you must be careful when comparing your
system to others; unless those systems are in exactly the same position
as you are, serving the same kind of clients for the samc kind of trips
their utilization figures may have no meaning for you.

Productivity figures are often given as averages. lowever average



Table Two

Service Parameters and Examples of
Appropriate Objectives and Measures

Service
Parameters

Examples of
Objectives

Examples of Measures for
Which Acceptable/Unacceptable

Standards Could Be Set

PERFORMANCE

Community Coverage

Clientele Coverage

Level of Service

.portion of urbanized
area served

+eligible trip
destination

-eligible clients

.priority clients

+type and number of
potential target
group in population

shours of service

per day

+service per days per
week

.allowable trip pur-
poses or number of
trips per client
.priority trip
purposes

-reservation
requirement

* esponsiveness to
client requests

eratio of areca served
to total area

« percentage of desired
trip destinations within
area served

sratio of actual sites
served to sites
requested

spercentage of agency
clients served

epercentage of targeted
agency clients served

snumber of ocune-way
passenger trips by
client type

«sas established

eas established

eas established

eratio of pricrity trips
taken to other trips

eus established

«percentage of requests
not accommodated; call
never answered

epercentage of requests
not accommodated;

capacity problem

spercentage of
requests rescheduled

(Continued)



Examples of Measures for

Service Examples of Which Acceptable/Unacceptable
Parameters Objectives Standards Could Be Set
Level of Service « average telephone wait
continued to get through to
agency

+ timeliness of .
s percentage of trips

service . .
picked up at promised
time

ereliability of «vehicle or passenger
service trips missed; total &
percent
+trips missed by cause
. frequency of service sactual as a percentage
of desired
Quality of Service .assistance provided +as established

to clients . .
«client complaints

.attitude toward .

clients «as established

eclients complaints
-appearance of

vehicles stime before paint/dent
repairs

-appearance of emeeting dress code

drivers required

PRODUCTIVITY

Resource Utilization euse of equipment

P

spassengers per vehicle
resources mile

spassengers per vehicle
hour

.passengers per service
day

«load factor (passenger
miles per vehicle trip)

«vehicle miles per vehicle

.vehicle hours per vehicle

(Continued)
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Service
Parameters

Examples of
Objectives

Examples of Measures for

Which Acceptable/Unacceptable

Standards Could Be Set

PRODUCTIVITY

Capacity Utilization

.shared utilization
patterns

« passengers per seat
wmile

seat miles per passenger-
mile

.

passenger miles per
vehicle hour

EFrrICIENCY

Cost Pattexrns

Costs for Services
provided 1

Costs for Sexvices
i
1

Revenues Produced

-total annual monthly
expenses

.costs per major
cost category

-~ overhead &

administration

- operations

- maintenance

-~ eguipment

- fuel & oil

- insurance & fees

.cost for vehicles
utilized

.cost for passengers
served

.total fares

.total subsidies

as established

each cost item as a
percent of total
expenditure

«each cost item as a
percent of toctal
expenditure

3

changes in percentage
composition of each
cost category

cost per vehicle mile

«cost per vehicle hour

cost per service day

cost per l-way passenycr
trip

scost per passenger mile

cost per loaded vehicle
hour

L]

operating ratio

fare revenues as a
percent of cost

s revenues collected

as expected

«collection costs as a
percent of total revenue:z

See Ref.

to determine and calculate these measures.

2, the first Manual of this series for a description of how
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productivity figures can be misleading and should be used with caution.
If yvour agency provides congregate meal services in the middle of the
day you are probably effectively utilizing your existing capacity during
that time. However ycur vehicles may be significantly underutilized

for other periods of the day. Still your average vehicle utilization
may be higher than other systems in your area serving demand-responsive
trips only or a large number of severely handicapped people. The other
system should not necessarily be upset; you should not be complacent.

There is a difficult but important distinction between using data
from other systems to assist you in setting your own goals and service
objectives, and trying to use that data as a test of your system. In
the example described above, it would be meaningless for a congregate
meal provider to use the productivity data of the demand-responsive
system for the handicapped. However the congregate meal provider could
use that information to set initial standards for new demand-responsive
service to be offered during underutilized periods of the day.

Conversely it would be both meaningless and disheartening for the
demand-responsive system to use either congregate meal productivity figures
or that system's average productivity figures as a test. However the
demand-responsive system could use the information to alert itself to
how much group trips can increase productivity. That system could use
the congregate meal productivity figures, and not the system averages,
to set initial goals for any new group services to be offered. Iven
there, the demuind-responsive system should recognize that the handi-
capped people which it serves will create different utilization patterns
than the seniors uscrved by the first system.

Comparisons bebtween systems are dangerous because they can be mis-
leading. Use data from other sysfems to help vou establish reasonable
service and operational geals for your own system. Do not try to use
ddta from other systems as a test of how well you are doing. The
problem of using data from other systems is only heightened by the
misleading picture that average data can give.

Productivity is not a financial measure of system performance.

It is not usually expressed in dollar terms although some ¢f the

more complex productivity measures can be. However the majority of the
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productivity measures of use to systems like yours are not measured in
monetary terms. For an introduction to more complex productivity
measures, such as those used by transit systems, see References 9, 15,

and l6.

EFFICIENCY

Efficiency is a measure of how much cutput you obtain from a
given input. Efficiency is also a measure of how well you can produce
a given output while trying to reduce the input required. Both inputs
and outputs can be measured quantitatively and qualitatively.

Efficiency is most often measured in monetary terms. But there is
nothing about this measure which prevents consideration of the important
gqualitative aspects of service delivery. Too many social service agencies
disdain examinations of efficiency because all aspects of service cannot
be measured in monetary terms. That is true! But efficiency relates to
the qualitative aspects of service too.

It is easiest to measure efficiency in monetary terms but all of the
perfermance evaluations briefly discussed above (and shown in Table Two)
can be part of an efficiency evaluation. If it is vyour goal to produce
a high quality service with a given dollar expenditure, you wculd
examine both your monetary outlays and the quality of service delivered.

Even when efficiency is measured in largely monetary terms, social
service agencles ought to pay more attention than they do. Certainly
the cost of service isn't everything but it is a very important "some-
thing." No one says that you ought to produce the cheapest service
possible, without any consideration of quality. But once you have
established the level and kind of service you wished delivered to your
clients, why shculdn't you try to’produce it in the cheapest way possible?

Considerations of cost and service are not mutually exclusive.

Social service agencies ought to overcome their resistance to measuring
efficiency. Efficiency is not a heartless financial concern; it 1is
important measure of the type of service you provide and the way in which
you provide it.

The purely cost considerations of efficiency have been discussed at

length in the first Manual in this series, Cost Analysis for Social
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Service Agency Transportation Providers (Ref. 2). That Manual addressed

common cost measures of service: cost per one-way passenger trip,
cost per vehicle mile, cost per occupied vehicle mile and cost per
vehicle hour. The Manual gave data from a variety of providers on
some average figures for these measures in 1978-1979 dollars.

This Manual will not break out the qgualitative aspects of
efficiency. These important qualitative measures will be covered in
Chapter Four as the Manual Considers perfcrmance criteria and

evaluations.

THE MESSAGES OF THIS MANUAL

This Manual makes several major points. They are:

« Your system cannot be evaluated in a vacuum; how well you
are doing is determined in large part by how well your
system or service meets your agency expectations, objectives
and goals.

» You should be very wary of comparing your system or its
operating data to that of any other system; comparisons
between systems can be misleading.

-1t is not sufficient to establish objectives and then turn
them into service standards; you must set up monitoring
procedures and evaluate how well your system is actually
meeting those standards.
+Evaluation and improvements to your system should be seen
as an on-going process; if you are performing satisfactorily,
you should determine why and act to increase your performance

levels.

EVALUATIONS ARE NOT DONE IN A VACUUM

There are very few service or performance criteria which have no
normative referent, which are not Jjudged by vyour standards and goals.
Even service standards which seem intuitively obvious must be monitored

and evaluated.



21

Everyone wants clean vehicles, helpful drivers, and safe operations.
But you must decide how these service factors will be measured and you
must set minimum levels of acceptable service; vehicles can't always
be clean and accidents happen occasionally. How clean is clean? How

safe is safe?

Even intuitive service standards require trade-offs. If you put
a heavy emphasis on helpful and attentive drivers, your overall produc-
tivity may drop because the drivers take so much more time with each

rider. If vou stre

clean vehicles drivers may spend time cleaning
vehicles which they could more productively use in routine maintenance
or driver training.

You may think you know what your problems are. Its extremely un-
likely however that just addressing one system component will solve all
your problems. Morcover addressing just one component may cause

problens in anothexr service area.

PROBLEMS IN COMPARING YOUR SYSTEMS TO OTHERS

The Manual repeatedly makes the point that data from other systems
should be used with great caution and respect. Most systems have
important service parameters which make them different from you; rarely
do they operate in the same climate, over the same terrain, serving the
same clients, using the same funding source, using the same vehicles.
As these factors vary, other system performance and productivity data
become less and less useful to you in judging how well your system
is doing.

What this Manual advises, and assists you in doing, is to take
operational data from comparable systems and use it, with great caution,
to develop your own system expectations and standards. hen, after the
standards have been put in place, they can be re-evaluated in light of

your specific operational patterns.

YOU MUST MONITOR YOUR SYSTEM PERFORMANCE

1t would be a waste of time to determine your agency objectives,

turn them into service expectations, devise standards to measure how
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well vour system lives up to those expectations, and then simply ignore
it all. That's why comprehensive planning gets such a bad reputation.

If you are really concerned with your system's performance, and
how well you are meeting your obligations to your clients, you should
establish practical and meaningful ways to measure that performance
and then do so. This means monitoring driver records to make sure
that drivers are actually collecting the required data. It means
compiling, synthesizing, and evaluating that data in a timely fashion.
And it means doing something about your system if you are not performing
as expected.

You may have very few resources to carry out all the required analyses.
When you devise your expectations and service standards, you should
decide which are the very most important service factors. Then develop
reliable ways to measure those crucial service factors. You cannot
monitor every aspect of service but you must menitor the most important

aspects, as you define them. By doing so you convince drivers, staff

and/or centractors of the need to address performance in those areas.

EVALUATION IS AN ON-GOING PROCESS

There 1is probably no such thing as a satisfactory system. 1If your
system is meeting the standards which you initially established, you
should change those standards upwards. You should decide what your
next highest goal is and work to perform to that level. If your
preductivity is high, you can decide to focus instcad on driver assistance
to clients. Oy you can work to increase productivity even further.

If your system 13 not meeting some standard or cbijective, you sghould
work to do so. At the same time, you should question whether the standard
was a reasonable one. Don't givevup too easily but try not to spend a
disproportionate share of your resources on meeting a very difficult goal.

*1n short you should be constantly re-assessing and revising your
standards and objectives in order to improve your system without imposing

undue burdens on it.



ORGANIZATION OF THIS MANUAL

Chapter Two discusses at length the ten-step process designed to
impréve your systems' performance and productivity. That Chapter helps
you determine your service and performance objectives and turn them
into reasonable service standards.

Chapter Three focuses on the more qualitative aspects of service
and performance. It suggests how agencies can make decisions about the
levels of service to be provided and how those service levels might be
measured and evaluated.

Chapter Four focuses on how to measure and improve the productivity
and efficiency of your system. It discusses common capacity and
productivity measures and suggests the situations in which their use is
appropriate. The Chapter also shows systems how to organize driver and

dispatcher records in order tc collect the required data.



Chapter Two.

Establishing Service
Standards and Objectives

INTRODUCTION

In order to improve a current transportation system or ensure that

a system will operate as anticipated, an agency must establish its goals
and objectives and then set appropriate performance standards. Once
this has been done, an agency must actively monitor system or contractor
conformance with the required standards and act to improve service if
the current level is not meeting established standards. This Chapter
is designed to help vou accomplish four major functions:

.establishing expected service and performance objectives

-establishing standards by which to measure those objectives

-comparing alternative ways to achieve those objectives

-establishing a monitoring system and appropriate
monitoring schedule

Ac?omplishing these major functions will allow you to realistically
and reasonably evaluate your system or transportation services both
currently and over time. With such an evaluation you can act to make
your system more efficient and productive.

The evaluation approach suggested by the entire Manual is a

24



combination of the approaches suggested in the major references listed
at the end. The Manual helps you to ugse performance and productivity
data from other systems to develop your own service standards and
objectives. At the same time the Manual strongly suggests that you do
not simply compare your system to other systems as such comparisons can
be so misleading.

The approach suggested by the Manual can also help you to compare
your system or transportation service to itself over time. Such an
analysis can be valuable since the evaluation process should be an on-
going one.

But again the Manual cautions against simply monitoring certain
indices or measurements over time without any understanding of how they
are related to the service expectations and objectives you have for your
system. You can, for example, increase productivity over time, as
measured by several indices discussed in Chapter Four, without providing

better service, or more service, or without even decreasing your costs.

A PRELIMINARY LOOK AT THE EVALUATION PROCESSH

This Chapter outlines a ten-step proceuss whiich allows you to
establish service and performance objectives and measures of those
objectives. The process ls fairly straightforward and is only as
involved as it must be to meet vyour needs.

The entire process should become an integral pazt ol the operation
of vour system. The first steps are usually taken before vyour service
begins, i1f you are now planning a system or service. Then as you
implement the service, you follow the remaining steps in the process.

If you curvently operate a system or some form of transportation
service, you must perforin the first few steps before you can begin to
improve your system. Then you too will implement the other steps as

¥
you continue operating the service ox system.

The process 1s an cn-going one. Once you adopt certain per-
formance standards, you must establish a monitoring system and a
schedule for evaluating the collected data. Then, at specified

intervals, you must decide if your system is performing as well as
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expected. If it is not, you must take steps to improve performance.
And you must also consider if your original standards were too stringent,
given local conditions.

If you are performing satisfactorily, you must consider if the
original standards were too easy to achieve. You should try to
establish new more difficult objectives at which to aim.

Figure 1 illustrates the ten-step evaluation process. Each of
the steps shown there will be discussed in the following pages. This
Chapter will describe the entire process but it will not discuss the
actual performance and productivity measures that could be adopted by
your system. These will be explained in the following Chapters. Once
vou have assimilated that information, you should return to this
Chapter and work through the preliminary steps in the evaluation process.

Each of the remaining Chapters in the Manual is directly related to
the evaluation process described in this Chapter. The next Chapter
discusses how you can develop specific performance standards or indicators.
The following Chapter describes common productivity mcthods suitable for
swcial service systems. As you actually work through the suggested
evaluation process, after it has been explained in this Chapter, you will
have to turn to the information presented in these Chapters to develop

your own system performance and productivity indicators for Steps 2 and 3.

THE VALUE OF THE PROCESS
ISN'T THERE ONE RIGHT WAY?

If you have serious problems now, you may be impatient with such a
detaiied and cowprehensive process. But there is simply no way to make
your system "better" without a conérete idea of what better actually
means to you. ‘There is no simple way to make your system "more
preductive" without knowing how much of other service aspects you're
willing to give up to obtain higher productivity.

There are very few things which are automatically wrong. Doing
your own maintenance is a cost-effective option in some communities;
in other communities it would be better to have a contract with local

gas staticns.
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Failing to perform routine maintenance is probably wrong no
matter what community you're in. But even this example has a policy
side. A commentator on this Manual noted that the amount of maintenance
an agency should perform on a vehicle is often determined by the ease
of obtaining operating funds (from which maintenance costs cone)
versus the ease of obtaining new vehicles. If it is relatively easy
to get new vehicles, agencies might well get rid of aging vehicles that
reguire increasing maintenance attention.

None of this implies that there is no way to increase productivity
or decrease maintenance costs or increase performance. After all, it
would be senseless to spend time identifying what's wrong with your
system without suggesting some ways to remedy those things.

There are ways that problems can cften be corrected but their
effectiveness is always determined by individual community and system
characteristics. 7This Manual, as well as the other Manuals in the
series have made suggestions. The Ridership Manual, (Ref. 13) for
example, suggests how you can increase productivity, in some cases, by
removing unnecessary client or trip restrictions. The Coordination
Manual suggests how vou could reduce costs by buying tragsportation
gservices from community providers, or how you could increase productivity
by selling services to other agencies in your community.

In both of the following chaptexrs, this Manual will discuss
common operational problems and suggest ways to remedy them. More
often, the Manual will suggest sources to which you can turn for tfurther
guldance. However you must understand that the effectiveness of any of
the suggested solutions depends on your agency and system characteristics,
and, upon your goals and objectives.

You can significantly increase productivity, by walting until you
have enough client requests for service to use your vehicle effectively.
Ho;ever that may require clients to wait two or three hours for a ride,
or to travel at a very different time than they criginally requested.
You may imagine some cases (like shopping) where this type of service
would be acceptable to you; you can easily imagine other cases where

this service would not be acceptable.
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Unfortunately mcst of the significant service and performance
aspects of transportation provision imply trade-offs between varicus
goals and objectives. There is no automatically correct response to
the question of whether you should increase productivity by dropping
your clients at the curb rather than having the drivers help them
through their doors. If you carry many kinds of riders, you can increcase
productivity greatly by carrying fewer people in wheelchairs; the
question only your agency can answer is--should you do s0?

Some social service systems may censider it a luxury to take
the time to perform such a service assessment. But unless you are
willing to take the time to identify or re-establish your own objectives
or goals, set ways to measure them, and then actually do so, there is

little help that anyone can give you.

ACCEPTING SOLUTIONS IMPLYS MAKING TRADE-COFFS

The discussion above suggests that the major reason that there is
no simple, automatically correct way to approach a problem is because
most solutions imply some trade-cffs between objectives. Earlier
Manuals in the series noted, for example, that contracting for trans-
portation or transportation related services was one very good way to
lower costs. Yet contracting for services means that an agency gives up
some direct control over the way the services are delivered. Most
agencies would find the cost savings worth the disadvantages but they
should make that decision with full knowledge of the conseguences.

At a more general level, when you plan a system or attempt to improve
an existing system, 1t is also necessary to make decicion that imply
trade-offs. The Manual has already suggested that productivity can often
be increased by decreasing the personal attention and assistance given
by drivers. 1s a more productive system an agency goal? Is that goal
more important than delivering highly personal service to the clients?
Cnly your agency can Jdacide if the benefits of certain service character-
istics, or changes in service, outweigh the costs of such characteristics.

Unfortunately not all the trade-offs can be specified in advance

although many can be. It may be necessary for your agency to establish
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service parameters and measures; if expected performance is not ob-
tained on one oOr more measures, you may have to examine whether certailn
objectives are in conflict in your system.

This Manual will attempt to indicate what the literature and the
experiences of many systems like yours have shown about the trade-offs
that rmust be made. You have already been given a few examples;
personal service vs. productivity, contracting vs. maintaining control.
Where there is some clear evidence about the service variables which
may conflict with one another, in certain situations, the Manual will

describe the evidence.

THE EVALUATION PROCESS

In the following pages, the entire ten step process illustrated in
Figure 1 will be explained. We will use certain terms in ways that may
e unfamiliar to you or seem different than other works which you have
read. Most of the references listed in the back of the Manual used these
terms differently from one another, for reasons that varied.

We will use the terms objective, to mean the qualitative or
descriptive expectation which your agency has for your service or system,
Objectives are variables like the area which your agency will serve,
the kind of clients, the priority with which those clients will be
served, how well the system responds to client requests, etc.

We will use the terms standards or measures to mean largely

quantitative ways tc guage or estimate the service being provided in
terms of the objectives discussed above. For example some standards
are the measurement of the ratio of priority trips or clients served to
total ridership, the average time it takes for a client trying to
contact the system to do so, the operating ratio (percent of costs
covered by fares or contributions), etc.

You need not agree with our definitions to use this Manual. You
may prefer the terms used in some of the other reference material. To
use the Manual you need only recognize that we use these terms in the

same way throughout.
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ESTABLISHING SRVICE OBJECTIVES, STEP 1

Performance Parameters

Exactly what is it you expect your agency transportation services to
do or provide? In this Manual the "what" questions are performance
concerns. Do you want clients to have easier access to your services?
To worky  To medical facilities? Do you hope to serve those clients
without current transportation opticns? Do ycou wish to provide better
travel options for those with current options (like depending on
children or friends)?

Table Two has already illustrated the most important of the per-
formance variables about which you must specify your objectives. They
fall into four general classes:

. community coverage
-clientele coverage
-level of service

.quality of service

Some of your objectives may be purely descriptive ones while others
1mply comparative values. For example, you may specify that your agency
will serve all the elderly in your community for any trips they wish to
make. You may also specify however that if resources are at capacity or
limited in some way, that the medical trips of the elderly will take
priority over the non-medical trips. Or you may wish to specify that
the handicapped elderly will receive priority over the non-handicapped
elderly.

It is important to speciiy both absolute or descriptive objectives
and priocrities among possibly competing cobjectives. These priorities
shoula reflect your agency goals and objectives and should be based on
the best knowledge available about your clients needs.

As you perform this Step, you shculd be as precise and cobjective as
possible.,  Your agency may wish to better the lives of the mentally
retarded or decrease the institutionalization of the elderly. You may
be previding transportation services in order to meet these gcals. But
the goals just described are really too general to translate into

system okjectives. You must be clearer about how transportatlion services
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are expected to meet those goals and about the ways in which service
must be delivered in order to do so.

You must recognize that you probably can't have everything that
you-wish from your transportation services. To the extent possible you
should establish your objectives identifying those things that are the
most important to your agency and your clients. Failing to recognize
the need to make trade-offs will only lead to operational and de-facto

choices amcng competing interests.

Example: The Problem of Not Making Trode-0fs and
Not Fstablishing Friorities.

An agency serving the elderly decided that its transporta-
tion services were to do the following:

-decrease the isolation of the elderly

-enhance the access of the elderliy to special
services
-prevent the unnecessary instiutionalization of the

elderly capable of community living

The agency performed all the remaining steps with {urther
:cifying its objectives and it began its systom.

within a few months the system wus at capacity most of
the day. Agency personnel were trying to find funds for
new vehicles and personnel. They were very feavtul that
sO0 many more people needed services which they couldn't
provide.

A student from a local University came by and begoen
examining the ridership and vehicle records of the

system. The student also sat with the dispatcher/

scheduler for several days.

The student found the following, relatively surprising
facts:
-over 8U% of the trips were being taken by just 10%
of the agency clientele,
-over 60% of all trips were taken for individual

social and recreational purposes,

-the system was turning away a number of client
requests for morning doctors' appointments because
the system was usually at capacity in the morning,

[ 2
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-over 90% of all people using the system had previously
taken the trip in question; they were just taking the
more convenient mode; 40% had previously driven
themselves.

Without specifying anything, this agency got a system
that appeared to give priority to social trips over
medical trips. Moreover it was largely serving people
who were not among the most isolated or vulnerable;
rather it was serving the most active of the elderly in
the community.

Note that there is nothing wrong with what the system is
doing; the elderly need social trips and the active elder-
ly probably need tc decrease their dependence on their
friends and relatives or the financial burden of keeping

a car.

But this agency doesn't have unlimited resources. Is it
getting what it wants the most for the resources it does
have?

NOTE: This is a true story!

Potential conflicts over the use of scarce resources won't go
away because vou won't reccgnize them. They tend to get settled very
much in the way suggested by th> example above; by accepting all the
requests for service without setting limits, a de facto decision was
made.

The objectives you specify, whether descriptive or comparative,
must be operational ones. You must establish specific objectives so
that they can be incorporated into the dispatching and scheduling (and
other operaticnal) procedures of the agency. This generally requires
specifying priorities among competing needs.

For exanmple, to "decrease the isolation of the elderiy” is not a

sufficient system objective. You will have no way to ensure that your
services are delivered in a manner that supports that goal. And you will
have little way to evaluate later whether your services actually did so.

A better way to specify an objective for a transportation system
whicli is aimed at decreasing the isolation of the elderly is to

establish what percent of all ridership should be from new agency
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clients or from those not formerly making the trip in question by any
mode, Then the service might be established in geographic areas
without transit or transportation special services or priority could
be given to only people living there. The Agency could evaluate its
ridership on a regular basis (through on-board or telephone surveys)
to see how well this objective was being met.

In summary, use Table Two to guide you on the types of specific
ridership, service area, service type, and performance specifications
you require of your system. Be realistic. If you are fearful of
missing an impertant agency goal by not developing @ transportation
system cbiective, go ahead and develop it. But specify which of
several objectives are to receive priority if resources are limited.
Worksheet One discussed at the end of this Chapter will help you to
establish your objectives.

Hemember that your objectives must:

- be capable of being turned into opcrational guidelines

and procedures
-be capable of measurement in either quantitative or
qualitative terms

Productivity Parameters

rroductivity refers to the use or utijization of all your trans-
portation resources. An objective in this area would be the greatest
possible shared utilization of the vehicle fleet.

Productivity obijectives are slightly more difficult to set if you
are not already running a system. Productivity objectives could be set
to conform to your idea of how efficient your system could or should be.
Some general guidelines are that you might wish your vehicles to be in
use, carrying passengers at all times, oxr you may desire that more than
one passenyger be served at most times.

' If you are already running a system, you may wish to set as an
objective the improvement of the sérvice. You may know what your
current vehicle occupancy or "load factor" is and you may wish to
improve your productivity.

Mote that productivity, like most objectives, implies trade-offs.
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The very most productive use of your vehicles might create a sexrvice
whefe clients would have to give 3-days advance notice, or wait a long
time to be picked up. When you specify your productivity objectives
you must have some idea of the kind of service features that might take
precedence over those productivity objectives.

Like many other aspects of transportation provision, your choice of
productivity objectives may be an interactive one. That is, you may
wish to have your vehicles extensively utilized all day long, and, you
may sel = performance objective that clients should receive service
within two hours of calling in. Once you implement, or try to
implement these cbjectives (in later Steps) you may find that, given
your clients and your community, attaining both objectives isn't
possible.  Then you'll have to go back and re-assess your priorities
and your agency goals.

In the Chapters that deal with specific productivity and performance
measurements we will try to give you an idea of the conflicts between
objectives that have been encountered in other systems. But all objectives
are not in conflict with other objectives in every system. Rather

conflicts and trade-offs where they exist are created by client and

comnunity characteristics, and agency and transportation resources.

In short, your productivity objectives should be expressions of the
way you wish your resources--drivers, vehicles, facilities, etc., to be
used. Productivity objectives too must:

-be capable of being turned intc operaticnal guidelines and
procedures

+be capable of measurement in largely quantitative terms

LSTABLISHING STANDARDS OR MEASULDS, STEP 2

If you've done Step 1 correctly, your objectives have already been
"iﬁtujtively" tested for how well they can be turned into standards.
wWhen you establicshed those obiectives, you were questioning whether
your important goals could be stated in a way that could be operation-
allzed and measured.

Step 2 1s really a two-part process. First, turn your service
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objectives into measurements and standards. Second, turn your service
objectives into operational, scheduling, and maintenance procedures if
you operate your own system, or into specific performance and cost
standards for your contractors if you contract for all or part of your
service.

Table Two gave some examples of the way service objectives could
be turned into service standards and measures. For example, the service
objective of serving people with no previous transportation options
could be measured by examing the ratio of riders who do have other
options to those who don't have other options. You could obtain that
data from on-board surveys or telephone surveys taken periodically. (We
caution against assuming that you know that clients have no options
because you know how needy they are.)

Your standards or measures can be largely descriptive, such as
specifying the size of the geographic area which you will serve. Or
the standards can be guantitative ones such as specifying the desired
shared-riding characteristics of the riders or the average vehicle
oeoupancy . The standards can even be non-quantitative ones like
requiring drivers to wear uniforms or keep clean buses.

In any of the exawmples suggested above, you could set a desired
range, for example that vehicle average occupancy would be between 2.5
and 3.0 passengers per vehicle mile. Or you could set an absolute stan-
dard; that drivers will provide all requested assistance to clients.

It may be easier to operationalize some of these standards than it
will be to measure conformity to them. For example, you can tell your
dispatchers and drivers to accept no passengers from outside the city
limits, you can require that all drivers wear uniforms, and you can
institute dispatching and advance reservaticn procedures that tend to
ingrease average vehicle occupancy. But, if drivers do pick-up people
from outside the city, don't wear their uniforms, and don't achieve the
desired vehicle occupancy it may be hard to find out these facts.

The first step in achieving your objectives is to let your staff,
vour clients, and/or your contractors know that such things are

important to you and that you will be making an attempt to measure their



ability to comply. 1t is obvious, that there is a relationship between
setting service measures and standards and achieving them. If you don't
ever set the standards, and enact operational procedures designed to
accomplish them, its likely that you will never achieve them.

The actual development of a monitoring system is done in Step 6,
after you have determined the best way for transportation services to
ke provided., Chapter Three and Four will suggest some concrete ways
that you can measure and monitor performance and productivity.

You shouidn't back away from an important objective because it 1is
hard to turn into a service standard. On the other hand, it is pointless
to speciiy a great many service standards which you will be unable to
verify.

1n general, you should develop service stundards and measures that
can be measured, at least periodically, without great financial sacrifice
vor the commitment of muny staff hours. But again there is a trade-off;
if you never expend resources to collect data on the service standards
of key important to vyou, you will never be assured of their achlevement.
Isn't it worth some expenditure of resources to measure how well your

system Ls mecting your chjectives and standards?

COMPARING ALTERNATIVE METHODS, STEP 3

Once you have adopted service objectives and standards, your agency

should consider the best method or methods of transportation provision.

1f you wlready own a fleet of vehicles, you may not be in a
position te ¢ .nsider buying service from a community coordinated system.

But you may well be in a position to sell your excess capacity to
other agencies or the cocrdinated system.

You may have a few trips which are extremely expensive to serve;
handicapped people in wheelchairs going to a variety of sites is one
example. You might be able to increase overall productivity or decrease

osts, measured by several standards, by contracting for some of those

[

client trips, even if not all. The second Manual in this series spends
considerable time discussing these three coordination options.

You may be able to better meet some of your performance and
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productivity objectives by contracting for trunsportation-related
services like dispatching or client screening or vehicle maintenance.
How useful any o¢f these options would be for your particular systems
depends of course on your client and system characteristics, and your
needs and resources. However once you have set your service objectives
you can Jdetermine how well other providers and contractors might help
you meet them.

Of course, if you decide to contract:for some or all of your
services, you may have to establish new or different performance and
productivity standards. You probably won't need to be as detailed about
certain service aspects as you are about your own system; for example,
you might not need to set standards for productivity if you are paying a
flat rate per cne-way client trip.

On the other hand, many of the service standards which you would
expect of your cown system, you would expect of a contractor. Service
area, driver assistance, response time, etc. are all factors which you
might equally expect of yourself with direct provision or of another
provider with contract provision.

However, Hanual Four makes the point that imposing a variety of
service standards on a contract provider may increase the cost of the
service, directly or indirectly. Of course, such standards imposed on
your own system generally have an impact on your costs too. But a
contract provider may be more conscious of the cost impacts and may ask
for additional revenues to compensate him/herself for providing the
"extra-cost"” service and performance items. Therefore you should be
very serious about the constraints which you impose on yourself and on

contract providers.

CONTRACTING FOR OR PROVIDING SERVICES, STEPS 4A and 4B

© Cnce you have decided which model or models of service provision
best meet your needs, you will proceed to implement it or them. If you
are currently directly providing client transportation services in your
own vehicles, you may begin contract service for other agencies or you
may begin to purchase routine maintenance and vehicle repair services

from local gas stations.
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If you do not have a fleet, or your existing fleet is unserviceable,
you may begin purchasing transportation services for your clients from
the local taxi operator, from the special service system operated by the

transit system, or from a social service coordinated system.

ESTABLISHING EVALUATION AND MONITORING SYSTEMS, STEP 5

Steps Sa-c must be undertaken at the same time, or before Steps 4da-b
are completed. At the time you decide to deliver services in a certain
way . or to purchase services from given providers, you should incorporate
the relevant performance and productivity measures and standards into the
service developed in Step 2.

Although it is sometimes necessary to add new requirements and
restrictions after a contract has been signed or service has begun, it is
not a wise policy to pursue if it can be avoided. As you begin direct or
contract service, you must establish a recording and monitoring systemn.
Everyone involved must be aware of the importance of the standards and of
the existence of the monitoring system.

Chapters Three and Four will discuss how service and performance
standards can be measured, monitored and evaluated. A: you read those
Chapters and begin developing your monitoring systems, it is wise to
remember several important things.

Any record-keeping system must collect the required informatiocn
without being too detalled or burdensome. You should try to distribute
the burden of data ccllection to people who do not necessarily have a
direct interest in the evaluation process, and to those who have the
time and rescurces to adequately perform their assigned functions.

Drivers are the best, and sometimes the only possible collector of
certain data but they often get very busy and simply forget. Moreover
some of the data which you require might reflect badly on them. To the
extent possible you should design your dispatching and scheduling proce-
dures so that people handling those responsibilities obtain as much
information as possible.

Your record-keeping system should respond to the needs of your
funding source(s), your auditing agency, any agency which you bill for

service, and any agency which bills you for service. Rather than keeping
Y a9 Y



-

40

a hodge-podge of individual records for all the agencies with which you
deal, it is wisest to keep your records at the highest common
denominator. If for example, only one funding agency wants to know the
nunber of unduplicated travellers as well as the number of one-way trips,
vou should keep the more comprehensive record of all trips.

Keeping consistent records is a very important requirement of a
good monitoring system. Consistent trip recording requirements are more
likely to be followed by drivers, dispatchers, and other staff. If you
only ask your drivers, for example to keep comprehensive data on a few
agency clients, you are very likely to get very poor information on all
clients. Drivers and other staff simply won't remember, or care to
bother with, your recording needs for only part of the riders.

Several agencies have commented on how difficult it is to get
drivers to keep good records. Yet there are many systems with drivers of
egquivalent training and background, where drivers routinely keep very
detailed records. There are two reasons why sone systems are so much
more successful at getting drivers and their staff to keep reguired
records. First the record-keeping requircements were initiated at the
beginning of the service; staff and drivers were trained to use them from
the first day. Second, those systeme that actually monitor the records
and let drivers know when they have failed to cobtain sufficient data,
have better-kept records.

The experience of many agencies should not be igneored. If agency
staff and drivers really feel that record-veeping is important and has
a purpose they will be much more likely to cooperate. If ynu implement
s.nsible recording practices, as c¢lose to the beginning of service as
possible, and it is known that collected data is of concern to agency
staff, the records will be kept and in the format vou intend.

In order to establish reasonable recording requirements you must
cafefully think through the standards and measures established in Step 2.
You must decide when and where data can and should be collected, and you
nust implement record systems in support of these decision. You should
not collect data simply to collect data; if certain data are not

required by your funding source or auditor, and are not to be used to
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monitor ycur performance or productivity measures, it is pointless to
coliect them.

~ No doubt there are some data which will become necessary later.
If so, you can simply change your recording system at that time. For
every bit of data which you could conceivably need in the future there
are probably ten pieces of data that you have the urge to collect that
you will never need cxr use.

1f another system collects information which seems interesting,

analyze it carefully. Perhaps you are really interested in the service

standard or objective which caused the agency to collect the information

in the first place.

Establishing Monitoring Systems, 5b

Once you have established both your service standards (Step 2) and
have decided on the best method of service provision {Step 3) you must
establish a series of monitoring systems which are appropriate to these
decisions. If you are directly providing transportation services you will
have to establish a different monitoring schodule than if you contracted
for all your services. The issues over which you have concern may be
the same but the system and schedule may well be different.

1f you are directly providing services, or some services, you will
have to establish one set of recording and monitoring detalls.  You may
need quite another set to make sure that the contractor is doing his or
her job.

You must decide where, when and how data and information relating to
the performance and productivity standards you set will be collected and
will be analyzed. Note that there is a difference between collection
and evaluation. While it is impossible to do a meaningful evaluation
w%thout data collection, it is possible, though very foolish, to collect
data without analyzing it.

Chapter Three and Four will suggest where you can or should cbtain
data for monitoring purposes. Some data is easily obtained and should be
collected by dispatchers and perhaps verified by drivers. Other data

can only be collected by drivers. Some information can be easily



collected by other agency personnel. And some data, particularly,
qualitative performance assessments may have to be individually done
in client interviews or on-board surveys.

' Some data, particularly trip and client data which are generated
daily, ought to be synthesized and tabulated at least weekly. A full-
scale evaluation is not required. However, if data are not computer-
coded and must be done manually, it will be very difficult to go back
through & month of daily records to compile needed totals for a monthly
analysis. Moreover, synthesizing data at least weekly is a way to make
sure that drivers and other personnel understand the importance of the

data collection effort and are keeping records correctly.

ESTABLISHING VEHICLE AND DRIVER RECORDS, STEP 5C

You will probably only establish these kinds of records if you
have cpted for direct service provision. If you are directly providing
transportation services in your own vehicles you will have to be sure
that your records are kept in the format that will allow the evaluation
of the key performance and productivity standards which you have set.

Most of the discussion above will prevall. We separate the
records discussed here only to suggest that recording and reporting
requirements, and monitoring and evaluation systems, may vary with the

nethod of sevrvice provision chosen.

COMPARING ACTUAL TO EXPECTED PERFORMANCE AND PRODUCTIVITY STANDARDS, STEP 6

With your svstem or contract underway, you should begin collecting,
synthesizing, and evaluating the data specified in your monitoring
schedule and plan.

3ome data are collected daily; the number of trips, passengers per
triv, average vehicle occupancy, ctc. You need not analyze these duta
evéry day, of course; you need only analyze them as often as called for
in the evaluation schedule established in Step 5. It is important
however, to check every day or so, at least at the beginning of service
{(pr the initiation of new records) to see that drivers and other staff

are indeed collecting the required data.
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Some of the required data will only be collected at set intervals.
You should be ready to survey riders, or send-out questionnaires, or to
make spot check. as planned,-following the monitoring guidelines. You
should then perform the analyses required.

The important point is: watch for trends. Don't use any one
evaluation period as the total indicator of your system's or contractor's
performance. You should monitor and evaluate data sufficiently often
that you won't have to take only one evaluation. You should have
enough data to make several evaluations and see if there are continuing
problems or very clear trends. Certainly a bad performance rating, or
low productivity should alert you to a possible problem. Use that
information to more carefully watch the affected area of service until
the next evaluation period.

This 8tep, is of course the single most important step in the
entire evaluation process. None of the work you have done before this
Step, and none that you will do after, has much meaning if you don't

actually monitor and evaluate how well your system 1is doing.

CONTINUING SATISFACTORY PERFORMANCE, STEP 7

If you are performing as expected, and your productivity is as you
wished, you should continue what you are doing. Congratulations! But
vou should also spend time thinking about how you will continue providing
that level of service in the future given budgetary constraints, rising
costs, and expanding client needs.

Later, in Step 9%9a, vou should reconsider your original service and
performance objectives. They weren't necessarily too easy but you should
try to better your performance. You should always work to improve your

system.

EXAMINING THE REASCNS FOR UNSATISFACTORY PERIFORMANCE , STEP 8

If you are unhappy with your system's actual performance and
productivity record, you should take steps immediately to identify the
source of the problem. If you can pinpoint the source of your problem or

problems you should act immediately to fix it (Step 10).
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If maintenance costs have been rising rapidly or the reliability
record has been low, you should examine all facets of your maintenance
program. Are you performing adequate preventive maintenance? Are ycu
expecting too much mechanical ability from your drivers? Are vehicles
being serviced when called for by the manufacturer? Are drivers
reporting the small mechanical problems that arise when they return the
vehicles for the day, or are vehicles driven until the small problems
become big ones?

You must examine all facets of your service to fix a problem in
only one area. Maintenance problems for example, are not only related
to your vehicle repair program, but also to your driving training
program, to the types of clients whom you serve, to the types of
trips you make (for example a few long trips or many short, stop-n-go
trips), etc. A change in your reservation requirements or trip screen-
ing process can have profound impacts on your maintenance record. Your
maintenance record can have profound impact on your reliability and

vehicle productivity.

KEVISING STANDARDS, STEP 9

If you are performing satisfactorily on all or most of your per-
formance and productivity measures, you should then turn your attention
to lmproving your services or expanding your objectives. Step %a requires
vou to increase your expected performance and productivity standards,
whevre appropriate, to set a higher goal for your system. Or you may
wish to expand the total objectives of your system; perhaps you can
service a different client group or a new trip purpose or an additional
community.

Ideally you would not perform any of the tasks in Step 9b or 9c
witheout first trying to implement a solution (Step 10). You should try
to Encrease your actual record agailnst your service standards before
changing those standards, or the objective which supports them. However,
realistically, once you have made an informed assessment of your system's

environment and resources, you may feel that no other option exists.

If you are not performing satisfactorily, and you have done every-
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thing possible, including analyzing alternative ways of service provision,
you may have to admit that you set your original standards too high. You
may have to return to Step 2 and re-establish and modify the service
standards which you initially chose.

Perhaps you set a standard of vehicle occupancy, but did not meet it.
Perhaps you expected to provide more than 1000 one-way trips per month
and only achieved half that number. You may simply have to change those

standards downwards.

In the extreme case, you may have to re-think your objectives (Step 9c).

It is possible to serve all the trips of your clients or must you limit
your services to medical trips only? Can you serve all your clients or
must you limit your services to the handicapped? These are difficult and
disheartening decisions but nothing is accomplished by avoiding them. It
may be that you simply set your expectations too high, given your re-

sources and your clientg' needs.

IMPLEMENTING METHODS TC INCREASE PERFORMANCE AND PRODUCTIVITY, s7EP 10

If you have found that your actual service has not met your expecta-
tions, but you feel that you have identified the source of at least
part of the preblem, you should work to overcome that problem. All of
the Manuals in this series and many of the references listed at the end
of the Manual, are designed to help you address specific problems.

Where possible we will suggest appropriate solutions to specific
prublems or suggest references sources which will address the problems.
However many of the problems you will have to think through carefully
yourself.

One or even two bad evaluations don't necessarily call for drastic
action. You should make sure that there is a definite trend or problem,
particularly with a new system. New systems often have break-in problems
and high start-up costs.

Ont the other hand, don't walt too long before initiating service or
operaticnal cnanges. If you think you know why your system or contractor
is performing less than satisfactorily, you should act to solve the

problemn.
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Avoid very severe changes initially. fTry the simplest solution to
the problem and then wait for results from the next evaluation. Don't
change services or procedures again in the middle of twc evaluation
dateé, if you have any choice. Wait to see if there has been some
positive reaction to your initial solution.

If a problem continues, one or more solutions may suggest themselves.
Sometimes calling the manufacturer about vehicle cr 1lift or radic
problems will bring guidance. Often a call to other providers in the
community will bring useful advice on how they solved similar problems.
Attend regional and local workshops; keep up on recent reports prepared
by your State Department of Transportation and the U.S3. Department of
Transportation.

Solutions are many and varied. Perhaps you should contract for
routine and preventive maintenance with a local gas station, the County
Highway Department or other suitable providers. To address a reliability
or maintenance problem perhaps you should buy a back-up vehicle to use
when maintenance is needed; this might remove the incentive not to report
or to fix potentially dangerous problems while they are still small.
Perhaps your drivers need better training in how to handle the equipment
or how to recognize problems.

Scmetimes solutions are obvious but unpleasant. Perhaps the only
way to cut vehicle maintenance expense, for example, is to buy new
vehicles or to provide less service. Any other option may only create
ever rising maintenance expences (and deteriorating service as a result).

Above all, vou may have to reconsider that the choice of alternative
service models, made in Step 3. Perhaps it is simply no longer cost-
efiective tu provide transportation services in your vehicles without

seriously undermining your other service programs.

SUMMARY

|
Figure 2 1s a written summary of qhe evaluation process shown in
Figure 1 and discussed here. Once youjhave mastered the performance and
productivity measures discussed in the next two Chapters you can return
to use Worksheet One. Worksheet One is a useful way to carry out

the analytical tasks required in the evaluation process.
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Figure 2
Another View of the Evaluation Process

STEP

STEP

STEP

STEP

STEP

1
Identify agency goals and objectives

Turn agency goals into expectations for the
transportation services provided

Develop performance objectives
Develop productivity objectives

Establish priorities for possibly competing objectives

2

Develop service standards based on performance and
productivity objectives

Set definitive or quantifiable measures of the
performance and productivity objectives from Step 1

Establish operational and service guidelines and
procedures based on service objectives

Inform staff, drivers and clients of service
objectives and standards
3

Compare alternative methods of meeting service objectives,
including coordination and contracting for service

Revise service standards and measures to more appropri-
ately fit the service model chosen (if necessary)
4

Contract for appropriate transportation or
transportation related services

Provide directly appropriate transportation
services
5

Establish accounting and record-keeping systems consistent
with agency standards, and the requirements of funding,
auditing, contracting, and service agencies.
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STEP

STEP

STEP

STLP

- Bstablish appropriate monitoring systems for

contract system

- Establish appropriate monitoring systems for

direct service provision

- Establish monitoring schedules for each service

standard or measure

- Establish evaluation schedules

6

- Check to see that drivers and other staff are

collecting required information

- Perform periodic monitoring in a timely fashion

- Compare actual performance to expected performance

and productivity standards

- Pinpoint problem areas and watch for trends

7

- Continue satisfactory performance

- Consider how to maintain current satisfactory

levels with changes in external variables

8

- Analyze all facets of service provision for their

impact on problem area/(s)

- Seek advice from other providers, reference sources,

and state and national transportation departments

- Consider alternatives to your current method of

service provision

9

- Revise service standards upwards to increase

system performance

- Revise service standards downwards to reflect the

difficult of meeting initial standards

- Revise service objectives to reflect greater under-

standing of system resources and capability
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STEP 10

Watch for trends that indicate seriously unsatisfactory
performance or the continuation of observed problems

Avoid severe changes in current operations initially
to remedy problems

Implement strategies and techniques designed to
address unsatisfactory performance and productivity
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Chapter Three.

How to improve the
Quality of Service

INTRODUCTION

Performance is a measure of the way in which your services are
delivered to your clients. Performance involves both qualitative and
guantitative aspects of service delivery. Some performance character-
istics are both easy to sct and easy to measure. Other aspects of
performance may be relatively easy to establish but may be far harder
Lo monitor or measure.

There are four major areas in which you must develop performance
objectives and then turn those objectives into measures and standards.
The four major areas are

« Comumanity coverage
sClicntele coverage
«Level of service

+Quality of sarvice
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Som: rceferences make a distinction betwcen absolute performance
standards and comparative standards. This Manual does not make such a
distinction. Some of the objectives you will establish are absolute
ones initially; for example that you will serve only the handicapped
elderly or only residents of a certain neighborhood. But when you
establish standards and measures in support of these objectives, and
then evaluate them you cannot help but be comparative.

You will either compare your actual performance to the absolute
standards which you have set, or you will compare your actual perfor-
mance on certain measures to expected or hoped for measures. In either
case you will be analyzing your performance by comparing your actual
operation to the performance you expected.

It is easier to set absolute standards at the onset of a new ser-
vice or program, of course. But if you find that your system has not
met those standards, you will have to determine why this is sc¢ and act
te correct any problem. And just as with the more comparative standards
you may nhave to lower your sights a bit, and drop your expectations.

It is alsc possible to compare your performance to cother systems or
te yeur own record cover time. Both of these performance evaluations can
be useful to you. Comparisons of your own system data will show you
trends in service over time. Comparisons with other systems may show
you new and helpful technigques, give you good ideas, and cven dissuade
vou from trying ideas that haven't worked elsewhere. DBut above all you
mast compare your actual performance to the objectives and cxpectations
that your agency itself actually has set for your transportation services.

This Chapter is designed to allow you to follow the ten part eval-
uation process discussed at length in Chapter Two. In particular this
Chapter is designed to assist you in

*Developing performance objectives (Step 1)

. «Developing measures and standards based on those
cbjectives (Step 2)

«Comparing alternatives to ways to meet your service
expectations (Step 3)

+Establishing monitoring systems and schedules (Step 5)



54

«Comparing your expected performance against your
actual performance (Step 6)

«Implementing methods to increase system perfor-
mance {Step 10)

DEVELOPING PERFORMANCE OBJECTIVES (STEP 1)

Performance objectives are slightly different from the productivity
objectives discussed in the next Chapter and the efficiency measures
discussed in the first Manual (Ref. 2 ). In general they are more re-
flective of your opinions and your agency policy about why and how ser-
vices should be delivered to your clients.

You establish performance objectives in part to ensure that your
clients receive the very best service possible with the resources avail-
able. Setting certain standards, particularly qual%tativc ones, onsures
that agency personnel and drivers will accord your clients the treatment
that you wish them to receive. Tf you do not make clear in advance the
kind of service which clients deserve they may receive less than that
vour agency thinks desirable.

You will also establish performance objectives to limit the kind
and even the quality of service which you will provide to your clients.
Sometimes youw are forced to limit service because of funding constralnts.
Sometimes it is neccssary to limit service to certain areas, or clients,
or trips because of statutory or policy mandates. Sometimes vyou feel
that you must impese constraints in order to ensure that the neediest
clionts receive service before other clients use up all the limited re-
soUrces.

Performance standards therefore can be instituted to either

increase or limit service. When you monitor conformity to your per-

formance standards, it is important to remember the rcason why vou
instituted ecach service restriction. If for example, vou instituted
service restrictions to keep service quality high you should work to
make sure that actual performance comes up to that standard.

On the other hand, perhaps vou instituted a service restriction

because you were afraid of excess demand and wanted to ensuarc that



priority clients did get scrvice. If in fact priority clients got all
the trips they requested, leaving excess capacity, you might want to
re-think your original service restriction. If you now know that the
imbortant needs of priority clients are being scrved, why should you
continue to restrict yvour service if you have available cavacity?

[Manual Three (Ref. 12 ) discusses this topic at length.]

DEVELOPING PERFORMANCE MEASURES AND STANDARDS (STEP 2)

Table Three illustrates the most commonly used performance measures
and standards. The Table illustrates how agency goals can be turncd
into transportation service objectives (Step 1) and how those service
objectives can be turned into performance measures and standards (Step 2).
Tt is difficult to suggest appropriate measures or levels of scrvice
{as wo will do with some productive measures). Most performance mecasures
can only hoe set and evaluated from the perspective of your aacncy and its
goals and resources. Comparing your services to other systems on most
of these standards 1s not a very useful activity.
A very necessary part of Step 2 is turning vour performance meca-
sures and standards into the operating rules and functional procedures
of the agency or contractor transportation services. It 1s not enosugh
to establish such standards, and even monitor them. All agency verson-
nel must be aware of their existence and must incorporate those stan-

dards into thelr daily activities.
COMPARING ALTERNATIVE WAYS
TO MEET YOUR SERVICE EXPECTATIONS (STEP 3)

Chapter Two suggested that yoh should consider how a variety of

alternatives to direct provision of transportation services to your

:nts might meet your efficiency, productivity and performance expec-
tations. Generally you will have to compare the bhundle of service and
rerformance features that you seek (Step 2) to

-Those that would be offcered by other community
providers (taxis, transit, community coordinated
systems, etc.)



. Table Three
Guide to Establishing and Monitoring
Performance Sta 1dards and Measures

Possible Monitoring
Sample Transportation Measures or Schedule (Step 5; Source of
Agency Policy Service Objectives Standards Data
OChjectives (Step 1) (Step 2) Data Data
Collecticn Bvaluation
Community Coverage f{\
oS
-To prevent vnnecessary Dispatchers’
instituticnalizaticn —3 urbanized area Served area as weekly monthly or | Y€cords oi areas
of olients to be served % of total area quarterly |OF clients served
<To facilitzte client | -3 inter-city Served area as weekly monthly or | Reservation
integration Lnto destinations to % of requested quarterly records of re-
community be served areas quested origins
or destination
*To increase client —»eligible trip Sites served as weekly monthly or | and disposition
access to social and destinations % of all per- guarterly of requests
human services . missable sites
®. O
«To facilitate clients Sites served as weekly monthnly orx
access to specific a % of quarterly (:) ’ (g)
activities or sites S requested sites
Client Coverage
! - clients eligible -clients served as weekly monthly <z> ’ (:}(Agency
| for service % of total clients records
on all
-clients served as weekly monthly (E) ; clients
% of eligible
clients
«To 1ncrease
independence of -number of one-way weekly monthly (E)
clients trips per individ-
ual clients served
L :

Continued



GUIDE TO ESTABLISHING

AND MONITORING

PERFORMANCE STANDARDS AND MEASURES

Possible Monitoring
Sample Transportation Measures or Schedule (Step 5) Source of
Agency Policy Service Objectives Standards Data
Objectives (Step 1) (Step 2) Data Data
Collection Evaluation
-average number of weekly monthly (:)
rips per client g;?

-changes in clients| monthly monthly or | special client
travel patterns guarterly survey
-change in clients monthly monthly or (:)
primary service quarterly
utilization

—ypricrity clients -priority clients weekly monthly (:)
as a % of clients
served
-average number of weekly monthly (:)
one-way trips bv
priority clients
‘number of one-way weekly meonthly (:)
trips per individ-
ual priority
clients served
-number of priority{ monthly monthly <:>

¢lients trips
refused

Continued
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GUIDE TO ESTABLISHING AND MONITORING
PERFORMANCE STANDARDS AND MEASURES

Possible Monitoring
Sample Transportation Measures or Schedule (Step 5) Source of
Agency Policy Service Objectives Standards Data
Cbijectives (Step 1) (step 2) Data Data

Collection Evaluation

-change in priority monthly monthly org. <:>
clients trip
patterns or
service use

Level cof Service

- hours of service -actual hours as weekly weekly driver vehicle
per day % of expected logs
-number of client weekly weekly (:)

out-of-hours
trip reguests
refused cor re-
scheduled

—» service days per -actual service weekly monthly (E)
week days as % of
expected
-number of client weekly monthly <:>

off-service trip
regquested refused

—y allowed trip -allowable purposesg weekly monthly or 2)
purposes as % of trips quarterly
requested

Continued :
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GUIDE TC ESTABLISHING

AND MONITORING

PERFORMANCE STANDARDS AND MEASURES

Sample

Agency Policy

Objectives

Transportation
Service Objectives
(Step 1)

Possible
Heasures or
Standaxds
(Step 2}

Monitoring
Schedule (Step 5)

Data
Ccllection

Data
Evaluation

Source of
Data

— alliowed number of

trips per client

—priority trip

purposes

- reservation

reguirement

-actual individual

trips as % of
allowable number

-priority trips

taken as a % of
all trips

‘number of non-

priority trips
refused as %
of all trips

-actual or average

advance reserva-
tions compared to
system require-
ment

-percentage of

trips served not
meeting reqguire-
ment

-number cf trips

refused for not
meeting
reguirement

weekly

weekly

weekly

monthly

monthly

monthly

montily

monthly

monthly

monthly or
quarterly

monthly or
guarterly

monthly oxr
quarterly

® ©© 0 O
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GUIDE TO ESTABLISHING AND MONITORING
PERFORMANCE STANDARDS AND MEASURES

T T
Fossible Monitoring
Sample Transportation Measures or Schedule (Step 5) Source of
Agency Policy Service Objectives Standards Data
Objectives (Step 1) (Step 2) Data Data
Collection Evaluation
— responsiveness to -percent of calls menthly or| monthly or
clients reguests never received guarterly quarterly agency
by system survey
-number of trips weekly monthly (:) ' (E) ' (:)
not accommodated
capacity problem
as a % of
all trips
-number of trips weekly monthly (:) P (:) P (:)

— timeliness of

service

re-scheduled
as a % of
all trips

-average wait

on telephone

.average walt to

chbtain service

% of all trips
picked up within
15 minutes

30 minutes

45 minutes

of promised time

monthly
monthly

P

monthly or
quarterly
gquarterly

monthly or
quarterly

monthly

Continued



GUIDE TO EST

ABLISHING AND MONITORING

FERFORMANCE STANDARDS AND MEASURES

Possible Monitoring
Sample Transpcortation Measures or Schedule (Step 5) Source cof
Agency Policy Service Objectives Standards Data
Objectives (Step 1) (Step 2) Data Data
Collecticn Evaluation
— reliability of -% of all trips weekly weekly <:> , (:)
service missed
-% of trips weekly weekly (:) ’ <:> ’ (:)
missed by cause i
-mechanical
failure
-driver error
-dispatcher
erroxr
Quality of Service
—» assistance to clients -client commenda- monthly monthly (:) (:):?ecord
tion or complaint of client
cormnents
— attitude toward -client cormenda- monthly monthly <:>,

clients

-3 appearance of drivers

tion or complaint

-time reguired to

repair vehicles

.driver status

reports

.clients comments

-dispatcher status

reports clients
comments

monthly

monthly

monthly or
quarterly

monthly or
quarterly

® 0.0
©

OO0,
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sts of obtaining each or all of those
tions

First, you will have to see 1f other providers in the community
can provide levels of service equivalent to those you seek. Then vou
should determine how much it will cost you to obtain those servicoe fea-
tures through contract and other coordinated options. Then you can
compare your costs to provide the same level of scervioce to those offered
by community providers.

If community providers cannot offer exactly the levels of service
rou wish, you should still consider how much you can save in meney and
staff resources by purchasing the level of service which they can offer.
Both the Coordination Manual, the sccond in the series, and the

Ceontracting Manual discuss this issue at ienath.

The discussion above leads into the second comparison which you
must make; can yvou afford all the performance standards whiich you seek?

whether you will directly provide service to your clicents in your own

or contract for all or some of your service, you must face the
fact that vou can't always have cverything you want.

If you can't afford all the services features which you secck, you
should decide, at the onset of the sexvice if possible, which service
features are to have pricrity. Is it more important to operate six
days a week or 16 hours a day? Is it more important to serve all the

elderly clients or only those who need assistance for medical trips?

werformance standards can bo met through separate contracts

>r delivery. Other standards can only be considered as a package. You
can purchase escort services to increase the assistance offered to vour
clients. You may improve the level of service offered if you contact
for dispatching or maintenance or marketing services. On the other hand
vou may have to consider how well contracting for transportation ser-—
vices meets many priority performance standards when you consider your

community options.



TSTABLISHING MONITORING SYSTEMS AND SCHEDULLS (STEP 5;

For ease of discussion this Manual has separated performance and
productivity issues into two separate Chapters. However, it is impor-
tant to remember that the recording systems and schedules for both sets
of standards should be as consistent and integrated as possible.

Table Three suggests desirable monitoring and evaluation schedules
for the measures and standards set in Step 2. These recommendations
are based on the experiences of other systems. You may find that these
schedules are too infrequent; if so, simply increase your evaluation
activities.

On the other hand, be careful about cutting down the number of
evaluations or increasing significantly the time between evaluations.
Letting problems or emerging difficulties continue toc long is not wise.
If ycu are not monitoring your system sufficiently frequently, you may
not notice undesirable trends until it is too late.

Table Three also suggests sources of the data that are required to
evaluate conformity te performance standards. Chapter Four will discuss
a sample driver/dispatcher sheet which can capture most of the produc-
tivity data regquired by your system. Some performance stuandards can be
captured by that form as well and they will be discussed in the next
Chapter. hose performance measures which must be recorded by other

means are shown in Table Four.

KEEPING SERVICE REQUESTS AND RESERVATION RECORDS

If you do nol currently keep separate and organized information on
the actual requests for your service, we suggest that yvou do so. If you
are just initiating service you could adopt such a record-keeping system
trom the beginning. If you feel that such record keeping is burdensome
why not try it for the first few months of operation or service evalua-
tion to allow you to see if it is useful? Many systems keep information
only on trips that are actually accomodated. They often know when trips
are actually delivered but not when such trips were requested nor how

cloge the actual service is to that originally requested.
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Keeping reservation request information will allow you to gauge

»The number of callers turned away, and the reason
for service refusal

»The number and kind of trips that were not served
at the time originally requested and the reasons
for re~scheduling

+The number and type of callers who were not served
imnediately but were asked to wait until there was
an opening in a congested time slot.

In addition, reservation records will allow you to see if people
are actually observing any advance reservation requirements, and if in
fact suchi reguirements are needed at all. Conversely, such information
will aliow you to see if your advance reservation and other requirements
are not strict enough; perhaps people who actually call within your for-
mal 1imitxs still cannot be accomodated.

Figure 3 1s a suggested reservation record; it asks the kind of
information that most systems would ask of any callers. 1In contrast
to the practice in some systems, however, this form records trips not
served, and the reasons why such trips were not served.

Figure 3, again in contrast to some systems, provides a permanent
record of service requests even after service has been provided, re-
fused or re-scheduled. Many systems record callers reguests on indi-
vidual slips of paper which then become part of a dispatching process
or a scheduling board. Once these trips are scheduled the call-records
are often destroyed.

We don't suggest changing your scheduling procedure. Figure 3 1is
just a way to keep a permanent record of the kind of information that
is often lost in dispatching and scheduling procedures.

A look at the filled in sample of Figure 3 illustrates how this
record can tell you how long people may be waiting to access your ser-
vice (Caller No. 3), how often your reservation requirement is not
enforced because it is not needed (Caller No. 6) and several other
important performance parameters.

The column on Figure 3 labelled Client Code Number can be used

in a number of ways. All clients can be given a code which reveals



Call-Taker

Day and Date

A

Figure 3

Reservation Trip Request Sheet

Time of
Call

Client:

Address and
Name Phone No.

I.D.
Code
Number

Day and
Time

Proposed Travel:

Destination

Purpose

Assist.
Needs

Disposition
and Reason

S9
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the agency paying for their travel, any trip restrictions those agencies
have put on their clients. the clients physical and emotional condition
{e.g., needs an escort or a wheelchair lift) and any other data you
think relevant.

This kind of c¢lient coding can be a very useful way to reveal
quickly a lot of needed information about a client as they call in.
This type of coding is discussed at greater length in Chapter Four.

Note again the difference between gathering and synthesizing re-
quired data, on one hand, and actually analyzing the performance of your
system on the other hand. To keep collected data from becoming over-
whelming, it is important to see that data generated daily or weekly
iz tabulated and stored in an appropriate format. It will then be

ready for use when needed for the evaluation process.

QUANTITATIVE PERFORMANCE

Perrformance standards are often capable of gquantitative measures.
Youa can rate the relliability of your system by watching the percentage
of trips delivered late or not at all. You can evaluate the responsive-
ness of your service by looking at how often clients are refused ser-
vice, asked to re-schedule travel or simply by how long they have to
walt on the telephone to get through to the reservations person.

Table Three gives a fairly comprehensive listing of the types of
quantitative measures which can be established for most of the important
service and performance objectives. Table Four illustrates how the data
necessary to develop these measures can and should be gathered.

Certainly numerical measurements and percentages don't tell the

"whole story" about your service ¢r system. 2And such measures are
meaningless without some expectations about what an acceptable level
would be. TFor exuaunple, what does it mean to your agency that "only"
3% of all trips are missed? I1s that an acceptable reliability standard
for your system? How acceptable is it if your system refuses 25% of
all requested trips because of capacity problems?

You can probobxly imacine situations where both of these quantitu-

tive measurecs would be unacceptable. You might also imagine situations



Table Four
Sources of Data for Performance Monitoring and Evaluation

Data To Be
Collected

Person(s) To
Collect Data

Specific
Data To Be Develcped

ARERS,

J
TES, CLIENTS

See Chapter Four

)

«sites served as % of all per-

missable sites

-priority trips as % of all trips

numbered and average one-way
trips/client

RESERVATION
RECORDS

Name of client & relevant client
information

- Day, time, date of call
- Requested Trip Information:
-day, time

urpose

S

-origin & destination
«Disposition cf trip;
-refused

.schieduled to travel
as requested

-asked to re-schedule
+ Reason for dispoesition;
-not eligible client or trip

-not pricrity trip

FReservation
taker

Dispatcher

Area Served(i)as a percentage of
requested areas

. N
Sites served (1) as a percentage
of regquested sites

Number of non-priority trips
refused as a percentage of
all trips

actual or average advance
reservation of clients actually
served

percentage of all trips served (:)
not meeting reservation
reguirement

number of trips refused for not
meeting advance reservation
regquirements

as a % of all calls

Continued
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N 'SCURCES OF DATA FUOR PERFORMANCE MONITORING AND EVALUATION"
. Data To Be Person(s) To Specific
Type of Record Cocllected Collect Data Data To Be Developed

(g) (zontinued)

- Reason for disposition {cont'dl;

-not eligible origin or
destination

-not meeting advance reserva-
tion requirements

.number and percentage of trips
not accommodated, by reason
for refusal

AGENCY CLIENT
RECORDS

(See Manual
Three)

-Client address & phone

number

nane,

Client disability

Client need for assistance
while traveling

Client living arrangements;
-people in household
-cars in household

Client income

In-take worker

caseworker

.clients served
of total clients

as percentage

.clients served as a percent-
age cf eligible clients

.numbexr and percent of priority
clients refused service (2

@ VEHICLE LOGS
(See kef. 14)

Condition and status of vehicle

3

tal and daily vehicle mileage

average vehicle

+Total and daily hours in service

i
i
|
i
i
]
|

driver

maintenance
supervisor

-actual hours and days of service
as a percentage of expected

-number and percentage of vehicle
runs missed by cause

.number and percentage of trips <:>
missed by cause

.appearance of vehicle

Centinued
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"SOURCES OF DATA FOR PERFORMANCE MONITORING AND EVALUATION"

Type of Record

Data To Be
Collected

Person(s) To
Collect Data

Specific
Data To Be Developed

Q{) (continued;

«Out-cf-service record by reason;
-routine maintenance
-1ift repair
-engine repair

-license or insurance
problems

Lverage time out of service by
reason

SPECIAL CLIENT
SURVEYS

Client views of service, drivers,
dispetchers, vehicles, etc.

Client agency and human/social
service utilization before and
after service initiation

P

@]

lient travel patterns before
and after service initiation, by

3%

-time of day
-travel mode
.cost to client

+Client reports of average wait
in service

agency staff

consultants

.number and percent cf calls never
received by system

.number and percent of trips not
accommcddated by reason

-average walit on telephone
-average wait to obtain service

.number and percent of trips
rescheduled <§>

change in client trip patterns or
primary service utilization

change in priority client trip
patterns or primary service
utilization

Continued
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- "SOQURCES OF DATA FOR PERFORMANCE MCONITORING AND EVALUATICN"
Data Tc Be Person(s) To Epecific
Type of Record Collected Collect Data Data To Be Developed
<:> (Continued) +client comments on driver
assistance, attitude and

0
}—
'J
o
3
=
c
B
et
n
0
5
v
e
53
o
I
-
o
s
O
o

of vehicles

-~ AGENCY + As needed: Agency staff .percentage of calls not received
EVALUATIONS OR -on-site evaluations of; by system (a sample)
SURVEYS -driver performance ) .
-average wait on teliephone
-vehicle appearance and {a sample)
erformance . . .
P ’ .average walit tc obtain servic
-driver assistance (a sample)
-mock calls for service to . appearance of drivers and
evaluate; vehiclés
.walt to get through
-staff attitude
-timeliness and serxrvice
reliability
RECORD/FILE CF +Client views of service, - . trends in service
CLIENT COMMENTS drivers, venicle conditions, . . . .
N .client commendations or complaints
ecc.

client views cof driver attitude,
appearance, driving ability

.client views of dispatcher and
! other staff attitude and assistanc

1

to develop data in question.

Key for 4th Column; numbers

L

W
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where such measures were perfectly acceptable given community charac-
teristics and system resources.

Only your agency can specify acceptable limits for quantitative
performance measurements. However, these measures are still a valuable
way to evaluate your service against your agency expectations, and

against your own record over time.

QUALITATIVE PERFORMANCE MEASURES

Some performance measures cannot be expressed in quantitative terms.
Some examples shown in Table Three are driver attitude, driver assis-
tance, and vehicle condition. It is extremely important to be very
clear and precise about the kind of performance assessments which can
be made only gualitatively.

It is necessary to gather accurate, logical and consistent iunfor-
mation on measures that cannot be expressed quantitatively. Only if
information about these measures is clear and precise can meaningful
comparisons and evaluations be made.

As Table Four shows, some data needed to perform service evaluations
can only be gathered by surveying clients or staff personnel or by moni-
toring complaints. In order to be able to use data and information
gathered through such means, it is necessary to make sure that all
respondents are 1) asked the same questions and 2) asked specifically
about the relevant aspects of service.

For example, before beginning surveying or interviewing, you shculd
be very clear about the guestions that you will ask and the judgements
which you seek. It would be best to have an actual survey form or a
written set of questions, even if you are only asking judgmental ques-
tions. If clients simply report themselves to be "unhappy" with your
system, you will be hard pressed to corxrrect the problem because you

wbn't have any idea of what aspect(s) of service displeases them.
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Table Four suggests the kind of data that should be collected to

ensure that both formal and repetitive record-keeping devices, as well
as periodic surveys or service assessments, are

- Consistent

+Logical

-Designed to capture relevant and appropriate
information

Worksheet One was originally introduced in Chapter Two to show you
how vou could begin the ten step evaluation process. A filled-in sample
of Worksheet One follows to show how vou can use the material in Tables
Three and Four to directly or indirectly carry out Steps 1 through 6 for

performance standards only.

COMPARING YOUR ACTUAL PERFORMANCE TO EXPECTED (STEP 6)

Perfcrmance evaluations should be conducted as described in Chapter
Twg. Following the prescribed monitoring and evaluation schedules, your
agency should check to see how well your system is living up to your
original expectations for it. You should watch for trends and follow
closely those areas where service has failen short of expected standards.

When evaluating conformity to expected performance standards, it is
important to keep in mind the original reason for the implementation of
certain standards. Some standards are designed to elevate service
levels or increase the gquality of service. You should be very con-
cerncd if expected levels are not met.

Por these kind of performance standards you should immediately act
to increase performance. and/or to resolve problems causing less than
satisfactory performance. Only after being sure that there are nou pos-
sible solutions, given your needs and rescurces, should you consider
changing your performance objectives (Step 9c¢) or your performance

s
standards (Step 9b).

Other performance standards, however, are designed to limig rider-

ship, reduce demand on the service, or facilitate productivity. If you

find that there is no excess demand on the system, at least during
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certain times of the day, or that long advance reservation requirements
are not needed to effectively group passengers together, you should
consider relaxing or removing such limiting performance standards.

Some standards are established to give priority to those assumed
to be most in need. Examples are those living in certain areas or
suffering from certain disabilities, or those needing certain kinds of
trip assistance. If you find that you are getting more requests for
non-priority trips or clients than for those having priority you might
e¢xamine your assumptions. Perhaps your clients need other trips more
than those you have given priority. Perhaps those clients thought to
be the most needy are not.

You should also remember that performance and productivity measures
are often linked to one another although we have separated them here for
convenience. It is possible for you to be meeting or exceeding some of
the performance standards discussed here, but fail to meet one of the
productivity standards discussed in Chapter Four. 1In some situations
the only way to ensure conformity to an important productivity measure

is to reduce some of your performance standards.

IMPLEMENTING METHODS TO INCREASE PERFORMANCE (STEP 10)

The discussion above suggested that you may find four situations
as you evaluate how well your actual performance meets vyour expected
standards. These four situations are

«You failed to meet performance standards set to
ensure service and increase the quality of service;

-You failed to meet performance standards designed to
limit or control ridership;

«You failed to meet performance standards designed to
ensure priority to those clients defined as most in
need;

» You meet your performance standards but you should
make sure that these performance standards are not
interfering with equally important productivity
measures (to be discussed in Chapter Four).



Figure 4 is a compilation of the most common performance problems
and some solutions adopted by agencies or found in the literature. How
effective such solutions will be for your system depends on so many
factors that we can't discuss them all. Figure 4 also gives some
references that discuss problems such as the ones listed or potential
solutions to such problems.

The problems suggested in Figure 4 cut across the four types of
situations discussed above. The suggested solutions often reflect dif-
ferent aspects of those situations. Each will be briefly discussed
below.

FAILING TO MEET PERFORMANCE
STANDARDS SET 70O ENSURE QUALITY

A numbev of preblems fall into this category. Missed trips are

ore tvpe of problenm. Unreliable service and untimely service {(a

ey
JATA

w

derine) are still other performance problems.

Unfortunately, many of these types of problems are linked to oper-
ational and scheduling procedures which are better discussed in Chaptex
Four. We will limit ourselves to those preblems, which while not un-
related to productivity, can ve discussed in this context.

A very common problem is driver inattention and client complaints

about drivers. Proper training and adequate supervision of new drivers

and continuing supervision of experienced drivers is one answer.
Another solution i1s to look at the reason benind the complaints. HMany
eystems have found that their clients become disoriented and confused

if they must travel with a new driver or in different vehicles euch day.
Pill-in drivers with excellent records are often "reported" by clients
when they take over another's runvor serve different clients,

To the extent that you can use the same drivers and the same ve-
hicles on the same routes or for the same clients, such a procedure is

often advisable. Besides reducing client complaints, drivers familiar

with & route or the clients are less likely to miss trips or encounter



Figure 4

Possible Solutions to Performance Probiems

REFERENCE SOURCES OF ASSISTANCE

Possibly
Directly Indirectly Related
Observed Addresses Addresses to Problem
Problem/Difficulty Possible Sclution Problem Problem or Solution
« Rude or inattentive -Keep the same drivers on 6 7
arivers the same routes or serving 14
the same clients;: reduces
such complaints
» Driver training or re-
training programs
* Poor driver appearance, -« Put drivers in full uni- i4 6,7
client failure to recog- forms or uniform shirts
nize drivers on pick-up and jackets
-Inspect drivers bhefore
they go out on duty and
record their appearance
*+ Low percentage of + Re-assess clients needs if| Ridexrship 10 9,12
priority trips appropriate remove prior- Manual 13

ity trip or site

restrictions

«Examine existing service
characteristics; are they
appropriate to serve
priocrity trips?

LL



Figure 4 Ccntinued,

REFERENCE SOURCES OF ASSISTANCE
Possibly
Directly Indirectly Related
Observed : Addresses Addresses to Problem
cblem/Difficulty Possible Solution Problem Problem or Solution
e Large number of trips by Re~assess clients needs Ridership 10 9, 12
only a few clients Manual 13
«Establish maximum numbex
of trips per month per
client
« Low use of service by - Re-assess trip restric- Ridership 10 9, 12
most clients tions and advance reser- Manual 13
vation requirements;
they may be deterring
ridership
«Little or no change in + Re-assess clients needs Ridership
clients travel ' Manual 13
after service i *Re-assess client need for Ridership
transportation; consider Manual 13
impact of youxr service
constraints on client
choices
« Dizparities between -Re—-assess your ojbectives 11 6, 12 10
intended service davs in light of your resources
and hours and actual and skills
service
«Evaluate vour maintenance 14, 6, 4 9
record and procedure; see
Table
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Figure 4 Continued,

REFERENCE SCURCES OF ASSISTANCE

Possibly
Directly Indixectly Related
Observed Addresses Addresses to Problem
Problem/Difficulty Possible Solution Proklem Problem or Solution
« Unsatisfactory percentage +If at capacity, re-assess Ridership
of trips refused your priority and trip Manual 13
restrictions and make
sure that you are serving ‘
the people you most want
to serve
-If not at capacity, at Ridership
least during certain Manual 13
times, re-assess your
trip restrictions and
reservaticn reguirements
-If not at capacity, Ridership
institute measures tc Manual 13
increase use of low-~
demand times and to shift
trips to those periods
» Examine need for addition-A 11 3, 9, 12
al resources
» Unsatisfactory number cr - Examine possibility o ICoordination| Contracting
percentage of client contracting for additionalpManual, 5 Manual,
trips missed services or Jjoining 1, 14, 15

ioi
coorcinated system

6L



Figure 4 Continued,

Chserved
Problem/Difficulty

Possible Solution

REFERENCE SOURCES OF ASSISTANCE
Possibly
Related

to Problem

or Solution

Indirectly
Addresses
Probklem

Directly
Addresses
Problem

e Unsatisfactory percent of
calls not received or;
average phone wait toco
long

« Average walt to obtain
service initially is
unsatisfactory

.

Re-examine driver and
dispatcher communication
process; look for diffi-
culties that create
problems

Evaluate causes; if
vehicle problems, evalu-
ate maintenance proce-
dures;

Examine intake and phone
system; d*scuss different
equipment possibilities
with phone company

Assess current trip
patterns; are they
representative of your
priorities?

If not at capa it§ during
certain times, institute
measures to increase use
cf lcw-demand times
Examine need for addi-
tional rescurce

Ridership
Manual 13

Ridership
Manual 13

ot
},J
w
O
-
=
N
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Figure 4

Continued,

REFERENCE SOURCES OF ASSISTANCE

Possibly
Directly Indirectly Related
Observed Addresses Addresses to Problem
Problem/Difficulty Possible Scolution Problem Problem or Solution
- Examine possibilities of Coordination Contracting
centracting for additional] Manual, 5 Manual 1,
service zs needed 14, 15

» General client complaints
about service

Make sure clients under-
stand service availability
and eligibility rules

actual service
is service as
significantly

Re—-assess
patterns;
delivered
different from that
promised; are operational
and capacity constraints
creating defacto trip
restrictions?

8
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delays. You should note, however, that there may be a trade-~off here
between performance and productivity; it may be less efficient to use
the same driver or vehicle each day.

Another solution to these types of complaints is to put drivers in
aniforms, or uniform shirts or jackets. The analogous vehicle solution
is to make sure that all your vehicles are the same color and have a
prominent logo. This reduces client confusion as well as giving your
service a better appearance.

A major scurce of client criticism of a system is the uneven appli-
cation of restrictions and requirements. You may find as you operate
yvour system that it isn't really necessary to restrict the number of

trips per person or to limit travel to medical trips only. 1In order

- .
[

to use existing capacity more productively, you may serva other trips.

But if vour original restrictions remain in force, it can appear
to many ¢llients that you are being arbitrary and unfair. In such cases
you ought to remove the restrictions or turn restrictions into priori-
ties which apply only when capacity constraints are reached.

The same situation can arise when your existing restrictions are
not severe enough. Perhaps you have only a 12 hour advince reservation
requirement, but in reality clients need to call two or three days
ahead because the demand is so heavy. It is very discouraging to
clients to observe your requirements, only to be told that they really
should have called earlier.

Your system may be at capacityv and perhaps there is little you can
do avout refusing trips. In that case, while you examine 1f there are
other ways to meet your clients' needs, you should institute stricter
trovel and trip restrictions. This is really much fairer than applying

restrictions on a random (from the view of the client) basis.

FAILING 10 MEET PERFORMANCE
STANDARDS DESTIGNED PO LIMIT RIDERSHIP

Manv systems begin service with the fear that they will be coverrun
with demands for sorvice. Sometimes such demands mater:ialize; othier
cLmes they do not or atr least the demands are not high for the entire

service day.
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If you have instituted any kind of trip, client, or destination
restriction or advance reservation requirement in order to allow you to
manage or control demand, you should assess how well such measures are
working, In particular, you should assess if such restrictions are
discouraging trips by those in need without enhancing the ridership of
others.

The third Manual in this series spends considerable time discussing
how trip, c¢lient and reservation restrictions can create client confu-
sion, and agency uncertainty. If there is no statutory reason to re-
qgquire lengthy reservations or trip restrictions you should consider
removing them if they do not appear to be needed for all or part of the
day.

For example, if you do not really require 24 hours notice, and
clients can and are accomodated with less notice, you should drop such
restrictions. The very fact that you have such a requirement may be
preventing other people from calling on your systemn.

Perhaps you have established restrictions on the sites that you
will serve but you still have extra capacity. If there are requests
for other sites, you should consider removing the restrictions, or
turning the restrictions into priorities only to be used when there is
no extra capacity.

A common situation found by many agencies 1s that clients need to
make a number of trips in addition to those most often given priority -
medical cr agency travel. Some systems refuse other trips while still
having extra capacity during certain times of the day. Even if your
agency will serve cother than priority trips, the fact that you have es-
tablished a formal restriction may prevent cligible clients from calling
for assistance. Note that these situations are often related to client
cpmplaints. If you have restrictions and rules which you don't always
enforce, or which aren't really needed, clients can become confused and

angry.
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FAILING TO MEET PERFORMANCE
STANDARDS DESIGNED TO ENSURE PRIORITY

Sometimes your service is simply not appropriate for the needs of
even the most disadvantaged of your potential riders. Long reservation
requirements and the days and hours of service may prevent needy clients
from using your system. Even if your system is performing well, within
the limits of your resources, it may not be adequate for their needs.

As disadvantaged as some clients are, most have other ways to get around,
if they really have to do so. Only if your system is consistently
better than their other options will clients frequently use your ser-
vices.

If you have excess capacity during all or some of the day, you
might consider removing some or all client restrictions. There is no
reason to refuse other people service, if you have the resources, and
the clients to whom you've given priority have other means to travel.

MEETING PERFORMANCE STANDARDS
WHICH MIGHT CONFLICT WITH PRODUCTIVITY

Chapter Two discussed a number of situations where your objectives
for the quality and quantity of service might reduce the preductivity

of your system. In general those performance standards which increase

trip time per client, or reduce your ability to avoup trips, tend to
reduce the productive use of your resources. These issues will be dis-—

cussed inn the next Chapter.

SUMMARY

This Chapter has attempted to show how you can turn your agency
policies and goals into the performance expectations you have for your
transportation services. These expectations can be turned into stan-
d;rds and measures which can be assessed and evaluated. The Chapter has
suggested some ways to deal with less than satisfactory performance.

In Chapter Four we will discuss common measures and standards

of productivity.



Chapter Four.

How to Improve
Efficiency
and Productivity

INTRODUCTION

Productivity is a measure of how well you utilize the resources you
have committed to transportation provision. Productivity is also a mea-
sure of how often your clients use the service which you provide for them.

Most systems know that they want to make the most productive use of
thelr resources, but they are uncertain how to set standards for such
olrjectives. This Chapter will discuss the most commonly used produc-
tivity measures. The Chapter will define those productivity measures,
and show where to get the data necessary to develop them. Lastly, this
Chapter will explain how to use productivity measures to evaluate your
own system,

You will use and develop productivity measures and standards in the
same way suggested in Chapter Three for performance measures. Once you
uﬂéerstand and can work with various measures of capacity utilization,
yvou should follow the same ten-step process discussed in previous

Chapters.
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As part of that ten-part process you will want to better your pro
ductivity (Step 10) if it is or has fallen below the expectations you
have set (Step 2). This Chapter will suggest solutions to the most
common productivity problems as well as suggesting other reference

sources for you to consult.

THE NEED TO DEVELOP BASIC SYSTEM DATA

In oxder to develop productivity standards and measures, it is
necessary for you to keep records on several service variables. You
must know how often and when your vehicles and drivers are used. You

must know how often, when and where your clients go.

A BASIC RECORD-KEEPING SYSTEM

Figure 5 is a sample dispatcher-driver log which is designed to

collect and "capture" the most important service and utilization var-
iables. This sample form is very similar to forms used by paratransit

systems across the country.
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In general, the first or original copy of the form is filled in by

the reservation-taker or scheduler and a copy given to the driver as
s/he starts a run. Some data (indicated by the shaded areas) are to b
filled in by the driver. Naturally if there is a change of some kind
the schedule the driver would cross out the data put in originally by

the dispatcher and put in the new or correct information.

Pre-Coded Client Information

The sample driver-dispatcher form suggests several columns which
could be used for pre-coded information. There is no need to develop
fancy coding system; however a simple system might be very useful to
yod even if you do all your data processing manually.

One suggestion, made in the discussions in Chapter Three, is to
give each client a coded identification number as they become certifie
to use your system, or as they call in for service the first time.
Yyour certification and eligibility process would determine the time at

which you assigned an I.D. number.

e

in

a
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Figure 5

3, i N ; :
vericle # : Driver/Scheduler Log Mileage Time
Driver
Date
PICK-UPS DROP-OFFS

Time Relevant Time

Sched- Servire Code  Tele- Coden Sched- I
uled Actual | Mileage Location Type Passenger Name No. phone # a. b. c¢. d. |Fare Destination uled ! Actual Mileage
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DRIVER/SCHEDULER LOG Figure 5 Continued,
Continued -

Potential Codes for
a. Trip Purpose, to k. Sponsoring Agency ¢. Client Characteristics
01 Work, school 21 Agency A 31 Handicapped w/aid
02 Social/Recreational 22 Agency B 32 Wheelchair; can transfer
03 Personal Business 23 Agency C 33 Wheelchair; can't transfer
04 Medical 34 Reguires Assistance
05 Congregate Meals 35 Blind
06 Agency Activity 36 Hearing Disability
07 Other 37 Ambulatory
08 Other 38 Mentally/Developmentally
09 Other Disabled
Return trip (to home), from: d. 40 Subscription trip Demographic Characteristics
4 ‘hart .
11 Work, school 1 Charter . 60 Lives alone
. . 42 Group trip
12 Social/Recreational . 61 Over 60
. 43 Demand-responsive .
13 Personal Business 62 Low 1lncome
- 44 Other
14 Medical 45 Other 63 Black
15 Congregate Meal 64 White
16 Agency Activity 65 Latin-surnamed
17 Other
18 Other
19 Other

88
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A coded I.D. number could contain any type of information which you
think is relevant. Examples of the kind of client information which
could be contained in a client code are

« Agency referring the client to your system

Agency paying for the transportation of the client

The disability or disabilities of the client

The disabilities of the client that call for changes
in your service, such as requiring a wheelchalr lift,
an escort, or door-through-door service

The kinds of trips the client can be aliowed to take
and/cr the kinds of trips for which the sponsoring
agency will pay

Client demographic characteristics (race, age, sex,
household arrangements, income, presence of driver's
license, etc.)

Socme of these data can be used in evaluating key performance mea-
sures as discussed in Chapter Three. For example, the demographic data
could be used to see if the clients to whom you assigned priority were
using the system as much as expected.

Some of the data can be used for accounting and billing purposes.
If yeu are selling transportation services to other agencies the infor-
maticn contained in a client's code can tell you immediately if they are
requesting an allowable trip. After the trip has been taken the code
numbers can be used for billing purposes.

You can actually use the client code in one of several ways. First
you can ask the client to read their code number over the phone when
they call for service. If this seems too demanding of your clients, you
can simply display the client code numbers prominently on their file
card. When clients callin, most systems have their reservation taker
check file cards or other records for ijust the kind of information we
have suggested you put in the pre-coded 1.D. numnber; that is allowable
trips, agency paying, etc. The code number would immediately tell tnis
informaticn to the reservation taker or dispatcher.

After the drivers' logs are turned in each day, the code number
will be an easy and quick source of important information without re-

turning to the files.
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Example: Zstablishing a pre-ccded =lient I.D. number.

You are a system which will be serving the clients of
three different agencies. The local senior citizens
center is buying both congregate meal service and medi-
cal trips for their clients. The local Lighthouse for
the Blind and the local chapter of United Cerebral Palsy
are buying sheltered workshop and work trips only.

You might want to set up a code which began with a num-
ber identifying the sponsoring agency:

21 = senior citizen center
22 Lighthouse
23 ucpe

il

Then you might want to add a number that indicated the
trips for which clients were eligible:

1 = work, school
4 medical trips
5 = congregate meals

Il

Then you might want to add a number indicating the
disability or assistance need of the client:

31 = handicapped with walker, aild or cane
32 = wheelchair; can transfer
33 = wheelchalr; can't transfer

If you also transported your own clients you might
want to have some demographic data on them. Or the
agencies purchasing service from you might like to
have some demographic data on the clients readily

available. So you might establish a code for that:
60 = lives alone
61 = over 60
62 = low income

63-666 = race or ethnic background

If a client's travel were paid for the Lighthouse for
the Blind, the client used a cane, was only allowed to
make workshop trips and was low-income (however defined),
his or her code number could be

22-1-31-62-#1 (the agency designation) -
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A senior citizen subsidized for both medical and
congregate meals by the senior citizens center
might get a number like:

21-4-5-31-61-#1

You could either make all that information part of
the client I.D. code number or you could just make
some of the information part of the I.D. number.
The rest of the information could just be coded on
the client's file card so that it would be easy to
pull together when needed.

Pre-Coded Trip Information

It is also possible to develop a code which can be used to describe
the trips made by vehicles and clients over the service day. Included in
the kind of information which could be pre-coded and would appear in
Cols. 9-12 on the Sample Driver/Scheduler log are:

«Trip purpose (work, school, congregate meal,
medical, etc.)

+Client disability or special need
- Sponsoring agency

+Kind of trip (group, individual demand-
responsive, subscripticn, etc.)

-Who made the reservation (client or social
worker)

You would not want to duplicate information already available in
the client identification numbers, On the other hand, if you didn't
have such information about the ciients or it doesn't appear in the
client's code vou would want to make sure it appears on the vehicle log.

’ You may feel that much of this information is "obvious" to anyone
running a system for some time. You may know all your clients, know
their disabilities, and know that a certain address is the local clinic
or senior citizens center. But having such a simple code gives you an

easy way to daily collect and collate this information.
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The pre-coding is not suggested here as a "magical" process. It does
eliminate a lot of counting and searching through the files to prepare
reports or system evaluations. It does give you a fairly simple and easy
way to monitor and scrutinize impbrtant aspects of your service. (Also
remember that system personnel do change and the person who "knows" all
the needed client information may be gone when you need that informa-
tion.)

Using such codes will require you to train your dispatchers ini-
tially. But often dispatchers get to know all about individual clients,
They will also come to know the appropriate codes and use them with
facility.

Of course, the success of such a process depends on the dispatchers
and schedulers. You must check and compile the data in a timely fashion
and use it to monitor your system according to the schedule(s) you es-
tablish in Step 5. Then staff and drivers will have the necessary
interest and incentive to use the codes and to collect the required

information.

DEVELOPING BASIC SYSTEM INFORMATION

Mest productivity measures are developed from just a few basic
measurements or service parameters. Each of these parameters is easily
obtained from a well-designed dispatcher/driver log. The most important
system characteristics for analyses of productivity are:

«The number of hours each vehicle is in service

. The number of hours each vehicle is in service
with passengers aboard

+The number of miles travelled by each vehicle

- The number of miles travelled by each vehicle
with passengers aboard

+ The number of miles travelled by each passenger

Vehicle or Service Hours

This is the total number of hours per day that each vehicle is ac-

tually available to provide service. To obtain an average for all the
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vehicles you operate, divide the total service hours by the number of
vehicles. Vehicle or service hours for each vehicle are obtained from
the box at the upper right hand of the driver/dispatcher log. If more
than one log covers a vehicle, the hours of service for each individual
vehicle should be compiled from all logs covering that vehicle.

If you have vehicles that are very different from one another, you
should compute individual statistics for each class of vehicle. For
example, if you have both lift-equipped and non-lift-equipped vehicles,
you may operate them very differently. If so, an average figure for

your entire vehicle fleet would be misleading.

Loaded or Occupied Vehicle Hours

Sometimes called passenger hours, this is a measure of the number
of hours when a vehicle was available for service and a passenger was
actually aboard.

Loaded or occupied vehicle hours are a sub-set of vehicle hours.
You will obtain the data necessary to calculate this standard from the
two sets of columns dealing with time (1 & 2 , 15 & 16). Each day for
each vehicle you will be able to identify the time during which no
passenger was aboard the vehicle.

You can then develop a daily total, sum the number for each vehicle
and divide by the number of vehicles to cbtain an average loaded vehicle
hour figure. Remember to compute different figures for vehicles which

are used very differently or which are inherently different.

Dead V2hicle Hours vs. Dead-Head Vehicle Hours

You may have recognized that there are two major reasons why a
vehicle in service may not have any passengers aboard. The first is
tgat the vehicle may be on the way to pick up somebody, or may be re-
turning from dropping off somebody. This is often called "dead-heading."
The second reascn why a vehicle in service may not have any pas-
sengers on board is that it is simply sitting somewhere waiting to be
called. Vehicles not in use at all, although fully available for

service generate dead hours.
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Note that there is a significant difference between dead-vehicle
hours and dead-head hours. The latter may be a function of very long
trips and low densities. Dead hours are a function of no demand for
the pericd of time in question.

Dead-vehicle hours are also calculated from the time columns,

1 & 2, 15 & 16. You will have to look at all the time vehicles had nc
passengers on board but were not en route to or from a trip.

Although precise standards are hard to set, dead-hours are a cause
for concern. Even if you are showing up well on the cther productivity
measures to be discussed, 1f you have any significant dead-hours you
should consider ways to increase your vehicle use during the time in
question.

Following is a filled-in sample of a driver/scheduler log.
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Example: How to compute major vehicle hour measures.

Using data from Fig. 5, the filled-in sample of a
driver/scheduler log, you can easily calculate:

Service or Vehicle Hours = 8.0
Occupied Vehicle Hours = 4.1 Hours
+
DNead-Head Vehicle Hours = 2.3 Hours
+
Dead Vehicle Hours = 1.6 Hours

Service/Vehicle Hours = Vehicle ON Time 8:30 am
Vehicle OFF Time 5:00 pm
Lunch for Driver 2:20-2:50
(vehicle unavailable)
8.0 Hours

Occupied
Vehicle Dead~Head
Min. Hours* (Unoccupied) * Min. Dead-Hours Min

40 8:45-9:25 8:30-8:45 15

20 10:00-10:20 9:25-10:00 35

20 10:70-10:50 10:20~-10:30 10

40 11:00-11:40 10:50-11:00 10

25 12:30-12:55 (11:40~11:50) 10 1 11:50-12:20 |30

40 1:30-2:10 11:20-12:30 10 | 12:55-1:20 25

15 3:00-3:15 1:20-1:30 10

45 3:30-4:15 {(2:10-2:20) 10 | (2:20-2:50
2:50-3:00 10 | tuneh)

222 2 4.1 nrs 3:15- 3:20 5

60 = . rs. 3540 P o)
2:25-3:30 5 3:20-3:25 5
4:15-4:25 10 4:25-5:00 35
14 95
e = > 31 hrg., | T =

o5 = 2-31 hrs. o5 = 1.6
hrs.
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Example: How to compute major veiicle miles measures.

Using data from Fig. 5, the filled-in sample of a
driver/scheduler log, you can easily calculate:

Miles Off - Miles On
14806 - 14946

i

Service or Vehicle Miles

i

= 140 v.m.
Occupied Vehicle Miles
+
Dead-Head Vehicle Miles
+
(Dead Miles, if any)
1 Cccupied Vehicle Dead Head
Miles* Miles*
14812-14824 12 14806-14812 6
14824-14827 4
14827-14831 4 14831-13842 - 11
14842-14849 7 14849~-14854 5
14854-14868 14 14868-14874 6
(14874-14877) 3
14877-14879 2 14879-14882 3
(14832-14788) 6
14888-14902 14 14902-14908 | 6
B 14904-14911 3
14911-14914 3 14914-14918 4
) 142}8—l4924 G
14924-14940 106 _~}494001494i‘ G
12 05 |

*Note that we're introducing a slight errcr by
showing the same mileage in the off and on cols.
{e.g., 14812 is in both cols.)
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The examples above made rather generous assumptions about which
trips were dead-heading. For example, the driver/scheduler log shows
that the vehicle returned to the office/garage several times during the
day because it was not needed. This time and mileage could be considered
as dead-time because the vehicle was not really on the way to or from a

trip. However, we have calculated such times as dead-heading.

Average Passenger Trips; Number and Mileage

You can calculate the number of one-way passenger trips by simply

counting the passengers listed in Col. 6 who were actually transported.
Note that you will count some people twice; if somecne goes and returns
on your system, they will count as two one-wuy passenger trips.

Some agencies are required to know the number of unduplicated

passengers. If you need to calculate this measure you would simply count
the names of the people tronsporied regardless of the number of trips
they mado.

Usually, however, agencies which want unduplicated rider data re-
quire a record of the names and the actual number of trips made hy each
rider. You can easily obtain this information from your daily logs. Be

careful not to confuse unduplicated riders (whether by nume or not) with

the number of one-way passenger trips which you deliver.

Example: (alculating one-way passenjyer triyps wul
unduplicated riders.

Using the sample driver/scheduler log you can easily
develop this information,

To calculate the number of one-way passenger trips,
simply count the number of pecple listed in Col. ©
who actually were transported; count pecple twice if
their names appear twice. There were 16 one-way
passenger trips delivered by the sample system.

-y
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To calculate unduplicated riders, only count each
person once no matter how many times they were trans-
ported. Ten (10) unduplicated riders were served.

You could keep a list of the number of individuals
who made multiple trips and the actual number of
trips they made. This is sometimes a useful fact
to know whether or not you are required to keep
records of individual travelers.

Vehicle Trips

A concept used by some systems is the vehicle trip; this i1s defined

as the journey made by a single vehicle from the time it leaves the
garage or central dispatching point until it returns. FPor some systems
this is an important service measure; for others it is not.

The vehicle on the sample filled-in driver/scheduler log made four
vehicle trips in the service day in question. This data was found by
counting the number of times the vehicle destination was listed as

[

"garage/office"” in either Col. 4 or 14.

Summarizing the Basic Definitions

Table Pive summarizes the definitions of the basic system measures
discussed abuove. [t shows where the data and information needed to cal-

culate these measures can be found on the sample driver/scheduler log.

USING BASIC DATA TO CALCULATE AWD
USE PRODUCTIVITY MEASURES

The data which you developed in the previous section can be used to
prepare most of the productivity measures of use to small transportation
systems. References 3, 9, 11, 16 and 17 discuss a number of more
sophisticated productivity measures.

You should develop and use productivity measures and standards in
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INDIVIDUAL

VEHICLE OR SERVICE HOURS

Number of hours/time
period each vehicl
is availble for
service

LOADED QR OCCUPILD
VEHICLE HOURS

Number of vehicle
hours/time when a
passenger is on
board

e

DEAL~-HEADING VEHICLE HOURS

Number of vehicle
hours/time period
when no passenger
is aboard, vehicle
egn-route

DEAD VRHICLE HOURS

Number of vehicle
hours/time period
when no passenger

,° is aboard

SYSTEM AVERAGE

Total of individual
vehicle hours

divided by

Total number
of vehicles

Total of individual
vehicle hours

divided by
Total number
of vehicies

Total of individual
vehicle hours

divided by
Total number
of vehicles

Total of individual
vehicle hours

divided by

Total number
of vehicles

DATA SOURCEH

Time Off % On
Time Columns
1 & 2,

15 & 16

Time Columns
1 & 2,
15 & 16

Time Colunns
1 & 2,
15 & 1€

Time Columns
158 2,
15 & 16

VEHICLE

HOURS

= Loaded Vehicle Hours
+

Dead~Heading Vehicle Hours

+
Dead Vehicle Hours
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Table Five Continued,

VEHICLE MILES

Miles travelled by a Total of individual Mileage On & Off
"~ vehicle in service vehicle miles Mileage Columns
divided by 3. & 17

Total number
of vehicles

LOADED OR OCCUPIED
VEHICLE MILES

Vehicle miles when a Total of individual Mileage Columns
passenger is on vehicle miles 3 & 17
board divided by

Total number
of vehicles

DEAD-NHEAD VEHICLE MILES

vehicle miles when no Total of individual Mileage Columns
passaengexy 1s on board vehicle miles
divided by

Total number
of vehicles

| VEHICLE MILES = Loaded Vehicle Miles
+
Dead-Heading Vehicle Miles

AVERAGE PASSENGER TRIP

LENGTH
The miles of travel Total number of Mileage Columns
consumed by each occupied vehicle miles 3 & 17
one-way passenger divided by
trip Total number of one-way

passenger trips



VEHICLE TRIP

The number of miles con-
sumed by each vehicle
in a circuit/route be-
ginning and ending at
the dispatch point

DEAD-MILES

The number of miles con-
sumed by each vehicle
not carrying passengers
nor dead-heading

SEAT-MILES

The number of available
seats per vehicle times
che number of vehicle
miles

Table Five Continued,

Total number of Mileage Columns
vehicle trips 4 & 14
divided by

Total number of
vehicles in service

Total number of Mileage Columns
dead-head miles 3 & 17
divided by

Total number of
vehicles in service

Total number of Mileage Off & On
seat miles
divided by
Total number of
vehicles in service




the same way you used performance measures. You should set some objectives,

establish standards where possible, develop monitoring and evaluation
systems and schedules, and actually monitor your operations. If you fail
below your expectations, you should carefully examine the reasons.

If you can change some aspect of your service to improve productivity,
you should. 1If you cannot, you should re-examine your original standards
and goals. These activities are the essence of the ten-step evaluation

process described earlier.

EVELOPING AND USING RESCURCE UTILIZATION MEASURES

Certain productivity measures are determined by how well you use
the resources which you have available. We have characterized these

mcasures as resource utilization. Not all commentators in this field use

exactly the same terminology and you need not either. Again, you need

only recognize how we use these terms in the series of Manuals.

Measures Using Cccupied Vehicle Mile Data

In general you would hope to have your vehicles occupied as much wis
possible. Therefore two common measures of vehicle occupancy as a type
of preductivity are:

Occupied Vehicle Miles per Total Vehicle Miles

Occupied Vehicle Miles per Vehicle Trip
Bach of these measures can tell something different about your use of
your resources.

Note, however, that these measures should not be used alone. It is

possible to generate many Occupied Vehicle Miles by simply driving

arcound a great deal with passengers on-board. You should also compare

Occupied Vehicle Miles to Total Vehicle Hours for a better combination

ofycapacity measures:
| Occupied Vehicle Miles per Vehicle Hour
Even this measure however can be inflated by circuitous routing.
Ideally you would like to have a very high percentage of Occupied

vehicle Miles to Total Vehicle Miles in some time period (day, week,

month) and to Vehicle Trips. Most systems run about 50%.
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Your figure will depend on your average trip lengths, as well as the
extent to which you can group trips by time as well as location. If
you have many individual trips of some length, you might find a much

lower percentage of Occupied Miles to Total Vehicle Miles or to

Vehicle Trips.

You should try to increase group riding if it will not generate
appreciable curcuitous routing. However you may have many individual
trips of great length with no practical or acceptable way to group
them. If so, you may not be able to increase your percentage of

Occupied Vehicle Miles.

Note that this is one of the many instances in which performance
and productivity may clash. You might be able to more effectively

group trips and so increase the percentage of Occupied Miles to Total

Miles. However the necessary procedures might put undue burdens on your

clients or create trip restrictions which are not acceptable to your
agency.

Conversely, you may be able to cut average trip lengths by refusing
lengthy trips or making the client pay for distances above some maximumn.
This would generally increase the percentage of Occupied Miles. However,

these sclutions might be unacceptable to your agency.

Measures Using Dead-Head Vehicle Miles

Dead-Head Miles are the reciprocal of Occupied Miles; together they

generally add to Total Vehicle Miles. However it is possible to have

Dead-Miles as well. Generally you would not incur dead-miles as you
incur you could incur dead-hours. If there is no need for a trip in the
service day, vehicles usually stay. put and did not generate mileage.

However some systems use available vehicles simply to run adminis-
trative errands. Vehicles also generate mileage being driven for gas
agd repairs. 1f your vehicles are being put to such uses in any
appreciable amount it would be useful to also establish a Dead-Mile
category.

If you do not have a Dead-Mile category, measures of Dead-Head Miles

are simply the reverse of the Occupied Vehicle Mile figures discussed
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Table 6

Common Productivity Measures

Resource Utilization

Occupied Vehicle Miles per:

Dead~head Vehicle Miles pex:

Occupied Vehicle Hours per:

Daead-head Vehicle Hours perx:

Deoad Vehicle Hours per:

Service Utilization

One-way Passenger Trips per:

Total Vehicle Miles
Vehicle Trip

Total Vehicle Hours
Total Vehicle Miles
Occupied Vehicle Miles
Vehicle Trip

Vehicle Hour

Total Vehicle Service Hours
Occupied Vehicle Mile
Vehicle Trip

Total Vehicle Hours
Gccupied Vehicle Hours

Total Vehicle Hours
Occupied Vehicle Hours

Total Vehicle Miles
Occupied Vehicle Miles
Total Vehicle Hours
Occupied Vehicle Hours
Vehicle Trips

Seat Miles

106
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above. However, it is often useful to compute Dead-Heading Measures

because they are a symbol of unused or underutilized capacity. The
most common are:
. - Dead-llead Vehicle Miles per Total Vehicle Miles
-Dead-llead Vehicle Miles per Occupied Vehicle Miles
- Dead-Head Miles per Vehicle Trips
- Dead~Head Miles per Vehicle Hour
As suggested above, an efficient way to lower the percentage of
"unused"” vehicle miles is to increase the group of clients by either
time or location. You can establish flexible routing for example,
and ask clients to try to fit their demands into such routes. Many
rural providers are forced to adopt such measures. If you ask clients
to schedule their trips close together by time or location you can
often cut dead-heading significantly.
If you do have a Dead-Mile category, it is important to separate

them from Dead-Heading miles. Dead-Miles are usually a sign of poor

management .,

If you have any appreciable percent of Dead-Miles you should re-
consider your gasoline and repair locations; are they saving your agency
more than they :re generating in increased vehicle miles? It is also not
a good idea to encourage the use of vehicles when not otherwise demanded.
Vans and small buses do not get good gas mileage and their use increases
the likelihcod of the need for maintenance.

Vehicle-Mile figures are only one aspect of productivity. They

generally should be used in conjunction with measures that relate
resource utilization to time. It is possible to have a very high

percentage cof Occupicd Vehizles Miles but still not use your vehicles

very often during the gervice day.

Measures Using Occupied Vehicle Hour Data

You would like to have people using your system all during the
service day. Common measures of the use over time of your vcohicles are:
+« Occupied Vehicle Hours per Total Vehicle or Service Hours

«Occupied Vehicle Hours per Occupied Vehicle Miles
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*Occupied Vehicle Hours per Vehicle Trips

Ideally you would like the ratio of Occupied Vehicle Hours to Total

Vehicle Hours to be very high; that would indicate that your vehicles were

in use much of the day. You would also like your ratio of Occupied
Vehicle Hours to both total Vehicle Miles and to Vehicle Trips to be
high.

These three figures may or may not tell you something different
about your system. Some systems operate in ways that create different

ratios between Vehicle Hours and Vehicle Miles on onehand, and Occupied

Vehicle Hours and Vehicle Hours on the other. Note that the actual

numbers will always be different because there are only 24 hours in a
day but wide variaticns in the mileage per trip. However these ratios
themselves may or may not move in the same direction with the same

consistency.

Measures Using Dead-Head Vehicle Hour Data

Dead Head ¥Vehicle Hours tell the reverse side of the story; they

tell how often your vehicles are not used. These measures are not direct

reciprocals of Occupied Vehicle lHours becausce you may also have Dead-

Hours. The most common Dead-Head Hour productivity measures are:

-Dead-Head Vehicle Hours per Total Vehicle Hours
+Dead-Head Vehicle Hours per Occupiled Vehicle Hours
You would iike these measures to be low; you would not like to show

any appreciable number of Dead-Head Vehicle Hours if it were possible.

However this mcasure tends to move in the same direction as Dead—Hegg

Vehicle Miles. If you have many individual (not shared) trips with

long average trip lengths in low density areas it is difficult not to

incur significant Dead-Heading hours.

If however your Dead-Heading hours seem to move somewhat differently

than Dead-Heading miles, you should investigate why. Again the numbers

involved will, of course, be different because hours and miles are not

comparable. But if the percentage of Dead-Head Hours is much higher or

lower than Dead-Head Miles you should look for the reasons why.
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As with Dead-Head Miles you should look for acceptable ways to

change your service to lower the amount of time you are travelling to and
from a pick-up or drop-off without any passengers aboard. Perhaps you
should limit your service area or ask riders living in the same areas of
town to schedule trips to similar destinations at the same time. These

measures would significantly decrease Dead-Heading Hours.

Measures Using Dead Vehicle Hour Data

The two most common measures of this factor are:
+Dead Hours per Total Vehicle Hours
+Dead Hours per Occupied Vehicle Hours

Dead Hours are a sign of underutilization of your resources,

generally regardless of your service area or trip characteristics. While

Dead~Heading Miles and Hours may be unavoidably give certain community

or client characteristics, Dead-Hours are a sure sign that you arc not
working hard encugh tce ensure full utilization of your vehicles.

Remember that administrative errands and miscellaneous use of Dead
vehicles are not satisfactory answers. These uses generate more Dead
Miles without decreasing Dead Hours.

If you show large or even appreciable percentages of Dead Hours per
the two common indices, you should immediately investigate coordination
and contracting alternatives in your community. Perhaps you can sell
the Dead Hours to other social service agencies to transport their
clients.

Dead-Hours are often incurred because clients have a very specific

time in which they need to travel; congregate meal trips, and trips to
Sheltered and other workshops are common examples. The vehicles are
busy during the middle of the day for congregate meal services; they
are busy during the morning and evening peaks for the work-trip type
Workshop needs.

These examples suggest some ways to Jjointly utilize vehicles and

resources to reduce Dead-Hours and increase other indices of product-

ivity. An agency serving the elderly for congregate meals should

investigate selling transportation services to agencies needing
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morning and evening peak trips. The reverse is also true. Refs. 5, 10,
12 discuss these possibilities at length.

Another problem which may cause an increase in the percentage of
Dead-Hours 1is that an agency may already be at capacity for the times
clients need to travel. For example, if more tripe in the middle of the
day are needed for congregate meals, Dead-Hours will significantly
increase if a vehicle is bought and a driver hired for just those
trips. Agencies at capacity should think about purchasing services from
other transportation providers to cover any overload during capacity
periods, 1f they cannot shift the demand to uncongested times.

If an agency groups trips more efficiently to lower Dead-Heading time, but

they do not increase total ridership, they will initially create Dead

Hours (although not Dead Miles). Dead Hours are marginally cheaper

than Dead-Heading Miles because gas and maintenance costs are not

incurred.

Agencies should act to reduce Dead-Heading Miles even 1if this

initially increases Dead-Hours. However those agencies should then act
tc reduce the Dead Hours by using vehicles and other resources in a
preductive fashion. The "extra" or excess capacity should be used to
provide more trips for additional agency clients or sold to other
community providers,

Note that many agencies "hide"™ their Dead Hours and Miles in Dead-

Heading figures. While it is not always possible to decide exactly

log in this Chapter shows, Dead Hours are an extremely important
productivity measure. You should calculate and use this figure to
examine how well you are using the resources available to you.

You should also be wary of using other systems' Dead-Heading data
if“you can't be sure that their figures don't contain Dead Miles or
Hours. Thelr data 1s meaningless if you don't know this fact; it is
almost as meaningless if their Dead-Heading data do contain Dead Hours/

Miles figures.
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What These Figures and Measures Don't Tell You

These productivity measures are important ones. They give you
indications of how well you are actually utilizing your vehicle and
staff resources. However they are incomplete because they can't tell
you anything about how your clients are using their resources.

It is possible to have fairly high ratings on the types of measures
discussed in this section simply by having only one rider aboard the
vehicle most of the service day. It is possible to increase these
measures by taking people miles out of their way on each trip!

Moreover you could be using your resources all day for one passenger
at a time and carry less people than a system carrying many people at
one time four a few hours, even if that system were incurring significant

Dead Hours or even Miles.

In short what you would really like of your system is that your
resources be in use as much of the service day as possible, that people
be be aboard the vehicles as much of the time as possible, and, that as
many people be aboard at one time as possible.

The measures discussed in this section deal only with the first two
of the three productivity objectives you might have for your system or
service. The next saection of this Chapter discusses measures of the
people-carrying utilization of your system. These two types of
measures should be used together to accurately gauge the productivity

of transportation services.

DEVELOPING AND USING SERVICE UTILIZATION PRODUCTIVITY MEASURES

Most service measures relate the actual number of one-way passenger

trips to several indices of the available service or resources. The

most useful and commen service measures relate cone-way passenger trips

to vehicle miles, vehicle hours, vehicle trips and seat miles.

Passenger Trips Per Total Vehicle Miles and Per Total Vehicle Hours

You would like to have a very high ratio of one-way passenger trips

tn both the total Vehicle Miles and Vehicle Hours of sarvice. This
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would indicate that you were serving a lot of people. However it would
not necessarily mean that you were serving those people all through the
service day.

These figures reflect averages. You could have a respectable ratio
on both these measures by serving large groups for just a few hours per
day. While this would still be nice you would need to combine this
measure with the resource utilization measures discussed above to gauge

the overall productivity of your system.

Passenger Trips Per Occupied Vehicle Miles and Occupied Vehicle Hours

These measures are a variant of the one discussed above. Comparing

one-way passenger trips to only Total Vehicle Miles or Vehicle Hours

ignores the impact that dead-heading has on your ability to provide
service. Since dead-heading may be unavoidable, you would also like a
measure of the number of passengers who you served in the "active" part
of your service.

One-way Passenger Trips per Occupied Vehicle Hour and per Occupied

Vehicle Mile are very good measures of the average number of people

whom you carry in an hour and over a mile. Ideally you would like
these figures to be very high; obviously they are much higher than
total figures.

These Passenger per Occupied Vehicles figures are two of the most

important of the basic productivity measures. If you carry group

trips these measures should be very high; if you serve many demand-
responsive trips they will not be as high. 1If you serve many people in
wheelchairs these figures may not be very high.

The discussion above conveys an important message. While you would
like these two ratios to be as high as possible, they are limited by
the type of clients whom you serve and their needs.

¢ Congregate meal providers should expect much higher measures of

One-Way Passenger Trips to Occupied Vehicle Miles and Hours than

systems serving sheltered workshops for the handicapped in wheelchairs.
However both of these providers should expect fairly high ratios on these

measures because they are serving group trips, which tend to increase
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one-way passenger trips per hour and mile of service. Systems
providing demand-responsive service to the handicapped should expect
much lower measures.

"Again you must use these figures along with the resource utilization
productivity measures to get an accurate picture of your system. If you
are serving ambulatory people for congregate meals you may show much

higher One-way Passenger Trips per Occupied Mile or Occupied Hour of

service than a neighboring system serving the handicapped. You may

however show a much lower rate of Occupied Vehicle Miles or Hours to

Total Miles or Hours. This would indicate that you were not using your

resources very efficiently for the remainder of the day.

Again note that you cannot compare your system to nearby systems
unless you both are serving exactly the same kind of trips, in the same
areas, using the same kind of vehicles. You can have higher productivity
measures in several areas and actually be less efficient than other
systems. Your clients, and the scrvices which you deliver to them help

determine these measures.

Passenger Trips per Vehicle Trip

This measure is a variant of some of the resource utilization measures
discussed above. It suggests how well you may be utilizing your vehicles
in serving passengers. As previously mentioned, the concept of a vechicle
trip is an important one for some systems and not for others.

If you are serving a low density area or a rural community where
vehicles are stationed at different locations, you might want to monitor
this index. It may give you an idea of how well you are routing and
scheduling your passengers' trips. Ideally you would like this measure
to be high indicating that you aré not sending vehicles out to pick-up
just one person. However the actual measure is in part determined by
the temporal and geographic grouping of your clients and the kinds of
trips which you serve.

You might use this measure as well as measures of One-Way Passenger

Trips per Total Vehicle Miles and Hours. If they seem to move differ-

ently you should investigate why this is so.
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Passenger Trips per Seat Miles

Seat Miles are an important index of the total capacity of your
vehicles to carry passengers. A vehicle may be able to carry 4 people

or 27. If One~Way Passenger Trips per Occupied Vehicle Mile were 3.0

you would be fairly efficlent if you owned vehicles with a capacity of
four people and very inefficient if your vehicle capacity was 27.

Seat Miles are a way to reflect your actual capacity when developing
measures of productivity. Seat Miles are simply the number of seats per
vehicle multiplied by the total number of Vehicle Miles. You could also
calculate Seat Hours but this is not a common fiqgure.

It is not always easy to figure out the capacity of lLift-equipped
vehicles that are used to serve both ambulatory and non-ambulatory
passengers. Many lift-equipped vehicles have far less room for the
ambulatory when passengers in chairs are aboard. In these cases you
could use the average seating capacity of the vehicle to determine
Seat Miles.

If you rarely serve the wheelchair bound you should use the reqular
seating capacity figure. If you almost always serve those in wheelchairs
you should use that capacity figure.

One-Way Passenger Trips per Seat Mile are extremely important

measure of how well you are using your resources to serve your clients.

This figure will be always much lower than Trips per Occupi~d Miles.

However it is a more realistic appraisal of lhiow effectively you are
providing service and the extent of your underutilized capacity.

If either One-Way Passenger Trips Per Occupied or per Seat Mile are

low you should investigate ways to increase the number of clients
carried. Before you buy any more équipment you should see if there are
more productive ways of serving your clients. A common example 1s buying
setvices from the local taxi operator or from a community cocrdinatced
system.

One way to increase the number of Passenger Trips per Seat Mile

is to enter into ride-sharing arrangements with other providers or with

other local agencies. Previously we suggested that you could increase
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productive use of your resources if you had a lot of Dead Time by time-
sharing your vehicles. That is you could sell your Dead Time to other
systems or local agencies to carry their clients.

‘Here we suggest that you could make arrangements to carry other
agencies' clients along with your clients when your service productivity
is low. Ride-sharing is more organizationally complicated and billing
arrangements can be a little more complex. But if your service
productivity is low, you should investigate this option. Many of the
expressed difficulties can be addressed by adequate bookkeeping and
dispatching systems.

Rural providers may find this is a very valuable way to increase
productivity especially on long trips or inter-city trips. An example

is trips from a rural area into the nearby City for medical service.

HOW TO USE PRCDUCTIVITY MEASURES

You should use the two types of productivity measures described
above 1n the same way that you used performance measures. You should
develop objectives, turn those objectives into measures and standards
and develop adejuate record-keeping and monitoring systems. You should
then monitor your operations and see how well your actual productivity

meets your expectations.

DIVIDING PRODUCTIVITY DATA BY TYPES OF SERVICE

I1f you provide very different types of service it is very important
to develop productivity measures for each type of service. The Manual
has already suggested that systems which provide very different types of
services should not be compared to.one another. 1If one agency provides
very different services the productivity of each service should be
ex?mined separately.

Often agencies provide group trips for c¢ongregate meals, subscrip-
tion services for work or kidney dialysis etc., and individual demand
responsive trips for all sorts of eligible trips. The average productivity

figures of such systems would be almost meaningless in trying to improve
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service. Measures could be quite high but the system could be
operating some one component very inefficiently.

To the extent possible you should develop separate productivity
figures for the different services which you provide, as well as overall
system averages. There is nothing wrong with developing average system
figures if you also examine separate services separately. It is
possible that you are willing to allow your demand-responsive service to
have low productivity because other services offset it with their higher
productivity. However you cannot make this policy decision without
knowing how productive each type of service is.

You really cannot improve service without examining the individual
service compenents. If your average system productivity were to drop,
you would want to pinpoint which service was pulling down the average
and why. Your group or subscription services may be very efficient but
your demand-responsive service may not be. Of course, simply having a
lower productivity doesn't mean that the demand responsive service is
automatically inefficient. However, you won't know unless you examine
that service's productivity initially and over time.

The record-keeping procedures suggested earlier in the Manual easily
facilitate this kind of examination. If each trip is coded as it is

scheduled, the kinds of trips can be counted and collated each day.

DIVIDING PRODUCTIVITY DATA BY TYPE OF CLIENT OR VEHICLE

Many systems serve both the ambulatory and those in wheelchairs.
Ideally you would like to separate productivity data by client type.
Ambulatory passengers are easier to serve; they consume less time and
less space. You would expect lower productivity in serving the handi-
capped than the ambulatory. Often however this kind of client-specific
data is not easy to collect.

A good surrogate or proxy for passenger-type data is often data
separated by vehicle type. Many systems have some vehicles with 1ifts and
some without. Although most systems do not totally segregate the

ambulatory from the handicapped, lift-equipped vehicles in general would
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would be expected to have a lower productivity than non-1ift vehicles
if the former actually carried those in wheelchairs. (That is you may
have a lift-equipped vehicle and no clients who require a 1lift).

The message of both this section and the preceeding one 1s that
where different service features generate very different productivity
measures, you should try to obtain the actual productivity for those
different sexrvices or clients. You cannol improve or even evaluate
your service if you do not understand the service components which go to
make up your average productivity figures.

These two sections also point out how useless are other system's
average productivity data. Unless you knew the composition of their
average figures, they are meaningless to you.

On the other hand, separating out your productivity data by type of
service and type of client {or vehicle type) can actually allow you to use
other system data for general comparisons. If you are given average
figures or ranges of productivity measures, as Ref. 3 does for example,

you will know which parts of your service to compare, with caution, to

the data given.

Many systems willingly "cross-subsidize" low-productivity services,
like individual demand responsive social trips, with much higher produc-
tivity ccngregate meal or group trips. That is, they allow these two
productivity figures to work against one another in developing a system
averayc.

you might want to set a system average productivity objective. The
Marual does not argue that ycu should not. But you should also sect
objectives for the individual components of service as well.

There is no reason to allow low productivity services to be less
productive than they can be even if you are willing to allow them to
be lower than system averages. Your willingness is a perfectly acceptable
poficy decicion. The decision should not obscure the fact that you can
work to keep productivity up to some level for even those services.

Moreover such policy decision should be made knowingly, with full system

facts to guide you.
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You can use the ranges given in Table seven to set some basic produc-
tivity standards for your system. These numbers are actual figures reported
on in the literature. Unfortunately there are no reliable data on the many
other iwportant productivity measures described and discussed in this
Chaptexr.

Even the figures presented here must be used with caution, as expressed
throughout the entire Manual. You must set your own standards for your own
system and monitor those measures over time. You should only use the data
given in Table seven for general guildance.

For the other productivity measures for which we can give no data, you
might ask other systems in your area how they are doing, or you might ask
your local transit system or State Transportation Department for guidance.

Remember that the important point is to set standards which seem sensible
and then adjust those standards as you operate and monitor your system. If
you do not have enough guidance to set numerical standards for key produc-
tivity measures, then don't set standards initially. But do weasure and
monitor your performance and watch your patterns over time. Once you know
how your own system operates you may be able to set standards for all impor-
tant areas.

Sample Worksheet One shows how you can set standards within the ten-step

evaluation process explained in the Manual.
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Table Seven

General Guidelines for Setting Productivity Standards

-t

COMMON PRODUCTIVITY GENERAL SERVICE
MEASURES
Lift-Equipped or Ambulatory System Rural System
Non-Ambulatory Passengers hverages Averages
Passengers only only
Hiuh Low High Low High Low High Low
Number of passenger trips 4.4 1.4 13.6 5.0 8.5 2.7 5.2 1.7

per vehicle hour

Number of passenger trips +34 .09 1.28 .17 .52 . 11 .37 .14
per vehicle mile

Vehicle trips per vehicle - - .31 . 11 -
mile

Vehicle trips per vehicle - - 7.23 2.44 -

| hour

Vehicle miles per wvehicle
(month) - - 7,000 - 2,000 -

611
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