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UCI-ITS-SP-77-2

APPLYING PERFORMANCE INDICATORS
IN TRANSIT MANAGEMENT

Gordon J. Fielding
Roy E. Glauthier
Charles A. Lave*

Any uniform set of transit performance indicators must be constructed
with due regard to both their intended use, and to the limitations of
available data. This paper presents and applies nine possible perfor-
mance indicators which might be used for annual, comparative evaluation
of transit system performance. The nine indicators comprising this set
rely, with one exception, on generally available operating and financial
data; they are able to reflect changes in system management and policy
and they minimize the effects of differing operating environments. While
minimized in their effect, environmental factors must be included in the
case studies used to illustrate the application of the performance indi-
cators.

Although transit operators are apprehensive about the use of perfor-
mance indicators, they should appreciate the benefits. Performance in-
dicators provide an opportunity to elevate the general understanding of
transit's capabilities and costs by emphasizing the productive use of
capital and labor, rather than focusing performance only on ridership and
operating costs.

This paper has been developed to support the issue paper "Concepts
and Indicators," for the National Conference on Transit Performance,
Norfolk, Virginia, September 19-21, 1977. It is based on work conducted
for the Urban Mass Transportation Administration under University
Research and Training Grant CA-11-0014, "Development of Performance
Indicators for Transit." The views expressed herein are those of the
authors and not necessarily those of the University of California or the
United States Government.

*Institute of Transportation Studies and School of Social Sciences,
University of California, Irvine, California, 92717.



Indicators can assist public policy evaluations by allowing study‘of
the effect of programs over time or between different properties, and by
indicating the return on public investment in transit. They also facili-
tate the establishment of clearly defined and measurable goals and objec-
tives for public transit.

For management, performance indicators may serve to organize the
volumes of data upon which decisions must be based and to signal areas
which require special attention. In addition, indicators will assist in
establishing performance goals for individual departments and routes
within the property and the monitoring of such goals.

INDIVIDUAL INDICATORS

The selected performance indicators, their construction, and their
focuses are summarized in Figure 1. Each of these indicators has been
chosen to reveal different attributes of transit efficiency and effec-
tiveness.

Revenue Vehicle Hours Per Employee: As an efficiency measure of labor
productivity, this indicator will be affected by the size of the adminis-
trative staff of a property, its peak/off peak ratio, and hours of ser-
vice. The use of a simple employee total in this measure introduces some

error as workday and workweek lengths may differ significantly between
properties and yet appear the same in this measure. Total employee hours
would be a better denominator, but it is not generally available.

Revenue Vehicle Hours Per Vehicle: As an efficiency measure of vehicle
utilization, this indicator is affected by the service hours of the prop-
erty, the peak/off peak ratio, and the daily service vehicle/total fleet
ratio. Both of the above indicators have the advantage of using only
physical measures of production inputs, rather than dollar measures, and,
hence, are both relatively independent of the differences in wage rates
between cities. Also, since they both use Vehicle Hours as their measure
of output, they are relatively independent of differences in speed, con-
gestion, and trip length between cities.

Operating Expense Per Revenue Vehicle Hour: As an efficiency measure of

total inputs per unit of provided service, this indicator is affected by
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Figure 1. Selected Performance Indicators for Transit.

a property's peak/off peak ratio, hours of daily service, and labor

unionization. Properties which share particular support facilities and
services with other organizations, such as a municipal operator whose
maintenance and accounting is done by the larger municipal organization,
may achieve somewhat inflated efficiencies on this indicator if costs of
such services are not fully billed to the transit operation.

Revenue Passengers Per Service Area Population:

As an effectiveness mea-

sure of the penetration of transit into its potential market, this indi-
cator is significantly affected by the definition of the property's

service area, hence its size is subject to political considerations
rather than management decisions.
synonymous with "passenger trips" or "linked trips."

Total Passengers Per Vehicle:

The "Revenue Passengers" statistic is

As an effectiveness measure of system

patronage and capacity utilization indexed to an average transit vehicle,

this indictor is affected by average trip length, rate of transfers in
the system, peak/off peak and daily service vehicle/total fleet ratios.




Revenue Passengers Per Revenue Vehicle Hour: As an effectiveness measure

of system patronage per unit of produced service, this indicator is
affected by the peak/off peak ratio, hours of service, vehicle capécity
and average trip length of a property. The use of "revenue passengers"
rather than "total passengers" corresponds to the evaluation of overall
system performance on passengers served, not the segmented trips they may
be required to make by virtue of system's route structure

Operating Expense Per Total Passenger: This is an effectiveness indi-
cator of total inputs per unlinked trip. This indicator and the one

which follows, Operating Expense Per Revenue Passenger, are overall per-
formance measures for a transit system, combining efficiency (total op-
erating costs) with the system's effectiveness (passengers). As such,
they serve the function of bringing together the two aspects of perfor-
mance evaluation into an integrated ratio. One significant problem with
this measure is that it ignores operating revenues. A system that
charged extremely low fares, thereby attracting more passengers, would
look very good on this measure even though its operating ratio was very
poor.

Operating Expense Per Revenue Passenger: This is an effectiveness indi-
cator of total inputs per individual passenger or linked trip within a
system. '

Percent Population Served: As an effectiveness measure of accessibility

of provided transit service to an area's residential population, this
indicator may be affected by the definition of the property's service
area. This indicator has the weaknesses of not considering frequency of
service and of relying upon data elements which are not available from
all transit properties at this time. A measure of walking accessibility
to transit services will be required under the UMTA Section 15 require-
ments.

APPLYING THE INDICATORS -

Operating and financial data was collected from 46 public transit
properties throughout California for fiscal year 1975-1976. In order to
receive tax monies from California Transportation Development Act, these



properties must submit annual reports to the state, including certain
operating and financial data. These annual submissions were verified
with, and additional data collected from, representatives of each transit
property. _

Although usable data was obtained through this collection effort, we
discovered that operating and financial information available from public
transit operators is generally inadequate and unreliable. Much less data
was available than anticipated, and a significant amount of that which is
available is actually dissimilar due to differences in definitions and
generation procedures.

The performance indicators described above were computed for each of
the 46 transit properties. Analysis of these achieved values has inves-
tigated the comparability of indicator values between properties operat-
ing different service modes (fixed-route versus demand-responsive),
between types of organization (transit districts versus municipal opera-
tors), and between operators in service areas with different population
densities. These analyses found that different types of organizations
and properties with different population densities are generally compar-
able using these performance indicators. However, demand-responsive and
fixed-route operators were not found to be comparable due to the charac-
ter of services provided. Mean indicator values for demand-responsive
and fixed-route properties are shown in Figure 2.

Efficiency y Effectiveness
Rev Veh Hrs/ Rev Veh Hrs/ Oper Exp/ | Rev Pass/ Tot Pass/ Rev Pass/ Oper Exp/ Oper Exp/ Percent Pop
Employee Vehicle Rev Veh Hr, Svc Area Pop Vehicle Rev Veh Hr Tot Pass Rev Pass Served
= 1 -
Total Sample 1,282.5 2,236.7  $16.28 15.1 50,259.6 18.7  $1.28  $1.42. .82
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ngure 2. ACombarison Between Fixed-Roufé
and Demand-Responsive Properties




INTERPRETING THE INDICATORS: THREE CASES
To illustrate the possible use of these indicators and to give a

better feel for their relative uses, a sample analysis of three different
transit properties is provided. Although public information was used in
the calculation of these indicators, we have chosen not to disclose the
identity of the properties.

Case 1:
Efficiency , Effectiveness
Rev Veh Hrs/ - Rev Veh Hrs/ Oper Exp/ l Rev Pass/ Tot Pass/ Rev Pass/. Oper Exp/ Oper Exp/ Percent Pop
Employee Vehicle Rev Veh Hr ' Svc Area Pop Vehicle Rev Veh Hr  Tot Pass Rev Pass Served
+
{ B I
1,082.8 2,498.8 $ 23.20 \

8.3 60,678.8 20.8 $ .96 $1.n .75 : b

Figure 3. Performance Indicators for a New Transit Property.

This property is a new transit district created through the acquisi-
tion of two municipal systems and serving a low density suburban area.

It operates fixed route services for several cities and adjoining county
territory.

When compared to the mean indicator scores for fixed route properties
(Figure 2), this district rates unfavorably in 2 of 3 efficiency measures
and 4 of 6 effectiveness indicators. These unfavorable indices for cost-
related measures and Revenue Vehicle Hours Per Employee are to be ex-
pected. As a newly-created district, it can be expected to have higher
costs and more employees than established systems because of the start-up
costs and special demands (marketing, planning) connected with implement-
ing service.

The two indicators based on service area population, Revenue
Passengers Per Service Area Population and Percent Population Served, are
also unfavorable--the first, appreciably, the second only slightly.

These both are affected by the large size of the property's service area
and the difficulty of developing ridership when population density is
under 500 persons per square mile. Because of the extreme dispersion of
population in this area, it is possible that patronage cannot be de-
veloped to the. level achieved in other areas. The value of comparison
with established properties is that such comparison provides objectives
for such developing properties and guidance for estimating future rider-
ship and equipment needs.




Case 2:
Efficiency , Effectiveness .
Rev Veh Hrs/ Rev Veh Hrs/  Oper Exp/ | Rev Pass/ Tot Pass/  Rev Pass/  Oper Exp/ Oper Exp/ Percent Pop
Employee Vehicle Rev Veh Hr = Svc Area Pop Vehicle Rev Veh Hr  Tot Pass Rev Pass Served
1
R
632.7 1,476.3 $17.49 q 3.2 17,350.5 10.8 $ 1.49 $1.62 1.00

Figure 4. Performance Indicators for a Demand—Reéponsive Property

Case 2 is a municipal demand-responsive operator. When compared to

other demand-responsive systems (Figure 2), this property receives un-
favorable efficiency scores, but very favorable effectiveness scores.

The unfavorable score on employee productivity, Revenue Vehicle Hours Per
Employee, is due in part to a data error. The statistic was computed on
a reported figure of 11 full-time drivers, which should actually be 3
full-time and 8 part-time. When employee productivity is recomputed
counting 7 drivers (part-time drivers counted as % a full-time driver)
the indicator value is raised to 1265.4--sti11 below average but much

improved.

This again reinforces the necessity of clearly defined data

items if accurate data is to be obtained.

The unfavorable efficiency indicators, as a whole, reflect the
limited service hours provided by this property. These indicator scores
could be improved through lengthening of service hours, possibly with
commensurate increases in patronage. However, this decision must take
into consideration local travel desires, and the willingness of local
agencies to contribute the additional matching subsidy.

Case 3:
Efficiency y Effectiveness
Rev Veh Hrs/ Rev Veh Hrs/  Oper Exp/ | Rev Pass/ Tot Pass/ Rev Pass/ Oper Exp/ Oper Exp/ Percent Pop
Employee Vehicle Rev Veh Hr , Svc Area Pop Vehicle Rev Veh Hr  Tot Pass Rev Pass Served
- ' |
1,177.6 2,338.8  $19.41 ! 35.2 91,4101 36.2 $ .50 $ .54 .97

Figure 5. Performance Indicators for a Fixed-Route Property

This property is a municipally-owned fixed-route operator providing
service over long-established routes in a high-density service area (6929
residents per square mile). When compared to other fixed route properties,




it scores favorably on two of three efficiency indicators and very favor-
ably in all effectiveness indicators.

The one unfavorable efficiency score, Operating Expense Per Revenue
Vehicle Hour, is approximately 10% above the mean cost for fixed-route
properties ($17.69).

The property's highly favorable effectiveness scores reflect its
well-established routes, service area density, and the probable presence
of a large segment of the population who are reliant upon transit.

The combination of a high rating on Revenue Passengers Per Revenue
Vehicle Hour, only slightly-above-average scores on Revenue Vehicle Hours
Per Employee and Revenue Vehicle Hours Per Vehicle, and the be1OW‘average
score on QOperating Expense Per Revenue Vehicle Hour suggests that few
unproductive hours of service are provided. Longer service hours could
bring all scores above the mean, yet there is no indication that any real
benefit would be achieved through such action.

The preceding cases have demonstrated the utility of performance in-
dicators for the evaluation of transit performance as well as their
shortcomings. It shows, further, that at the present state-of-the art
interpreting performance indicators is not a simple task.

The effects of misreported and inaccurate data become evident when
focusing on individual properties. The accurate reporting of uniform
data must be achieved before systems for comparative performance evalua-
tion can be implemented. The reports required by Section 15 of the UMT
Act will provide the basis for an accurate, uniform data set.

These case studies present one side of another issue: the direct
comparison of properties. In these evaluations, properties were compared
against mean values of similar properties, not against specific proper-
ties. These mean values constitute a form of "par" against which com-
parisons may be made by either outside agencies or by the managers of a
property. An alternative form of comparison would be to match similar
properties and then compare achieved values on the performance indica-
tors. Both these techniques are of value, yet our understanding of ‘
factors affecting performance indicators may be insufficient to safely
permit direct comparison of properties on other than an informal basis at
this time.






