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Abstract

Public transit systems, like all public entities, are being subjected to ever-increasing scrutiny
due 1o public concerns over increased taxation as well as budget shortfalls at all levels of
government. Public transit firms exist primarily to support a mission composed of three distinct
componenis: efficiency, effectiveness, and impact. This article focuses on adapting the balanced
scorecard, originally developed for use in the private sector, for use in the public sector—
specifically, for the appraisal of public transit system performance. This article also develops
the first comprehensive *‘shopping list”’ of transif system performance constructs/goals and their
corresponding transit performance measures via a comprehensive analysis of both the transit

goal and performance measurement literature.

In an era of increasing concern over taxation
and public disillusionment with government,
the performance of government entities is be-
ing subjected to ever-increasing scrutiny. But
how exactly should one assess the performance
of government entities? While private firms
exist primarily 1o make money for their share-
holders, owners. and employees, public organi-
zations exist primarily to support a pariicular
mission. This mission, while not always clear,
abways encompasses much more than simply
profitability.

This lack of clarity regarding purpose and
the resulting conflicting goals may make the
use of the balanced scorecard advocated by
Kaplan and Norton in their 1992 Harvard Busi-
ness Review article of interest to government
entities in general and transit system managers
in particular. The balanced scorecard, while
originally developed for the use of “*for-profit”
organizations, can also be modified for use in
the public sector.

This article has three primary purposes:

1. To explore the concept of the balanced
scorecard advocated by Kaplan and Norton
(1992) and its applicability to public transit
system performance assessment,

Mr. Phillips, CTL, iv assistani prafessor of marketing, West
Chester University, West Chester, Pennsylvania 19383,

2. To provide a comprehensive list of per-
formance constructs and measures specifically
for public transit assessment, and

3. To develop a “‘shopping list” of perform-
ance mmeasures for managers 1o sclect from
while developing balanced scorecards for pub-
lic transil systems.

INTRODUCTION TO THE BALANCED
Scorecarp Aprroacn

Over the past few decades, many different
conceptual frameworks and measurement cias-
sification schemes have been advocated by var-
ious authors io match business aclivities Lo
strategy. In 1992, Dr. Robert Kaplan of the
Harvard Business School and David Norton of
Nolan, Noron, & Company (& private con-
sulting firm) developed a performance frame-
work and management philosophy they coined
the ‘‘balanced scorecard.”” The balanced
scorecard framework has been of considerable
interest to managers since that time (sce, for
example, Liberatore and Miller 1998; Thomas,
Gable, and Dickinson 1999; Lipe and Salterio
2000; Brewer and Speh 2000).

As Kaptan and Norton asser( in their article,
“*Whal you measure is what you get.”” Recog-
nizing that because of this truism, no single
measure could provide an acceptable perform-
ance target or adequately focus management’s
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attention on critical areas of the business, they
developed a *‘halanced scorecurd™ composed
of a set of measures (0 give managers a fast
bul comprehensive view of their business. Spe-
cifically, the balanced scorecard allows an or-
ganiztion's managers to look at ity business
from those perspectives most important for the
success of the firm and 1o establish tangible
objcetives and measures that relate to the orga-
nivation’s mission, vision, and strategy.

The framework was used exclusively by the
private sector until the mid-1990s, when the
city of Charlotte, North Carolina became the
first public sector entity to use the framework
(Syfert, Elliot, and Schumacher 1998). But
adoption by the public sector requires some
adjustments to the “‘metrics™ of the balanced
scorecard.

Originally, Kaplan and Norton (1992) rec-
ommended that managers use the following
four metrics for private sector organizations:

t. The Financial Perspective,

2. The Internal Business Perspective,

3. The Customer Perspective, and

4. The Innovation and Learning Perspective.

But, for public sector organizations, these
metrics must be changed because public sector

organmizations generally only pursue mission
effectiveness and efficiency. That is, they want
to accomplish their mission as cfficiently as
possible {Arveson [998).

Further, in his cssay on applying the bal-
anced scorecard fo government entities, Arve-
son (2003) suggests that the metrics of elfi-
ciency and cffectiveness be used in place of
the four original metrics advocated by Kaplan
and Norton (1992 for use in the privaig sector.
This. in turn, is entirely consisient with past
research on assessing public transit system per-
formance in which thesc metrics have been
sctiled upon as the proper categories for transit
performance measures. However, duc to the
macro effects of public transit on socicty, this
article also utilizes a third mctric, “*impact,”’
thut is based upon the work of Dajani and
Gilbert (1979).

Thus, the metrics used For public transit
firms should paralle] the categories of perform-
ance measurement that have been advocated
by transit performance researchers for decades:
efficiency, effectiveness. and impact {See Fig-
ure 1 for an overview of these perspectives).

Figure 1. The Balanced Scorecard for Public Transit Systems
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The Metrics of Public Transit

“‘Efficiency’” indicates the extent to which
the government produces a given outpul with
the least possible use of resources. Efficiency
indicators rate the processes by which transit
services are produced, particularly through the
relationship of inputs to outputs. Thal is, effi-
ciency is concerned with *“doing things right.”

Effectiveness’ has been defined as the
comparison of produced outpul (provided ser-
vice) to intended output or objectives. That
is, measures of effectiveness are concerned
with the extent to which the service is provid-
ed--in terms of quantity, location, and charac-
ter—and corresponds to the goals and objectives
established for the transit system by govern-
ment and the needs of citizens. Thus, effective-
ness is concerned with ‘‘doing the right
things.”’

The third category, impact, describes the
macro effects of public transit and reflects the
efficiency and effectiveness of transit, as well
as extlernal and indirect effects on social well-
being, economic development, and environ-
mental quality. That is, impact includes exter-
nalities and indirect effects both beneficial and
adverse, intended and unintended (Dajani and
Gilbert 1979).

Rationale for Categorizing Transit
Performance Measures

Categorization of transit performance mea-
sures has been advocated in the literature be-
cause of the fundamental difference between
efficiency and effectivencss. For cxample. one
early work on transit perfotpance insisted that
measures of efficiency in the use of resources
be separated from measures of effectiveness
(Tomazinis 1974). Drawing on the work of
Tomazinis (1974), further research distin-
guished between “‘efficiency’ measures and
“‘effectiveness™™ measures, stating that it is
methodologically incorrect to mix these mea-
sures conceptually, and inferring that many
previous studies have incorrectly mixed the
two measures, It determined that this improper
mixing of terms confuses the issue of what is
being cvaluated and concluded that efficiency
measures are better able to indicate relative
performance between transit systems, while ef-
fectiveness measures relate more to the relative
performance of one system over time in its

Winter

own environment (Fielding and Glauthier
1976).
The categorization of performance measures

" 1o a third distinct category, impact, allows the

effect of public transit on social well-being,
economic improvement, and environmental
quality to also be assessed {Dajani and Gilbert
1978).

Methodology Used for Categorizing
Transit Performance Measures

In order to develop a comprehensive list of
constructs that relate to transit performance,
two areas of transit performance rescarch were
examined in depth,

First, research that advocated *“measurement
sets”” was examined because the act of advocat-
ing sets of measures 1o obtain a comprehensive
assessment of transit performance implies that
the mcasurement sets used were comprchen-
sive (at least {rom the perspective of the author
advocating a given set.) Therefore, a compre-
hensive analysis of the literature on perform-
ance measures was undertaken and constructs
distilled in one of two ways. If the author of
the research explicitly categorized the perform-
ance measures advocated or used another re-
searcher’s set of categorized performance mea-
sures, that categorization was adapted to the
present research’s comprehensive construct
list. If, however, the author of the rescarch
simply presented a list of performance mea-
sures with definitions but did not categorize
them (or categorized them in general terms
such as efficiency or effectiveness), the mea-
sures were calegorized by this author using
the more elaborate categorizations as a guide.
Then, after eliminating duplicate constructs, a
fist of constructs based on the performance
measurement research to date was created.

In uddition, the literature on transit goals and
objectives was examined and a set of constructs
distilled. This set of constructs was then com-
pared with the construct set developed from
the performance measurement research and du-
plicate constructs were climinated. In the fol-
lowing sections, the constructs advocated by
the transii performance measurement litcrawre
and transit goal and objective literature are
cxamined. Together, these sections represcri
a comprehensive list of constructs that relate
to transil performance as developed from a
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review of the literature in business, transporta-
tion, political science, and other social sci-
Gnces,

As the constructs of transit performance
have not, to date, been explicitly investigated
in literature, the constructs were developed by
inference from the measures, goals, and objec-
tives of public transit which are discussed in
the literature. Given the cursory examination
these constructs have received in the past when
compared to the detailed study of their mea-
surement, the literature provides only a brief
discussion for each construct. In order to help
managers create balanced scorecards, applica-
ble performance measures are provided for
each construct derived from the performance
measurement literature. However, if’ a con-
struct was rccommended solely by the transit
goal and objective research or is based on a
single piece of transit performance measure-
ment research, only the applicable citations are
provided.

It should also be noted that the constructs
were assigned to the three categories of per-
formance measurement {i.e., efficiency, cffec-
tiveness, and impact) on the basis of the litera-
ture to date. After all of the constructs were
categorized, the assignment of performance
measures to cach construct was made on the
basis of the recommendations contained in the
literature. As a result, some performance mea-
sures may appear in more than one category
of performance measurement due to the recom-
mendations of past rescarchers.

Constructs of the Definition of Public
Transit Performance: Efficiency

The constructs of efficiency can be divided
into input constructs and output constructs, For
a “‘shopping list’” of relevant performance
measures relating to the following efficiency
goais/constructs, see Table 1.

Input construets ol efficiency refer 1o the
ability of transit systems to use their resources,
ar factors of production, for transit service.
The factors of production for transit service
include labor, equipment, capital, and Energy.

Labor Efficiency: Because labor costs repre-
sent such a large proportion of transit system
costs, the efficient use of labor in supplying
transit service is a critical component of the
performance of any transit system. Tn fact,
lubor-refated expenses have been estimated (o

account for over 80 percent of public transit
operating coslts (Sale and Green 1979). **Labor
efficiency’” (also tlermed *‘labor productivity™’
or ““labor utilization™’) refers to the efficient
use of the labor factor of transit production.

Vehicle Efficiency: Vehicle efficiency (also
termed in the literature as ‘‘vehicle utilization™
or “vehicle productivity’’) is important be-
cause of the sizable, and usually public, invest-
ment required to purchase public transit vchi-
cles. As a result, the effective use of such
equipment is of concern (Anderson and Fiel-
ding 1982).

Capital Efficiency: Developed from transit
performance measures {also termed ‘‘rcvenue
generation per expense’” or “‘self-suffi-
ciency’”), this construct is assessed via two
sub-constructs: profit maximization/loss mini-
mization and self-sufficiency,

* Profit Maximization / Loss Minimization:
This construct assesses the desire of the transit
system Lo operate like a private firm. That is,
it represents the aspect of performance that
desires to maximize profil or, given that transit
firms generally run a deficit, to minimize the
deficit or loss. Therefore, because both transit
profit maximization and transit loss minimiza-
tion are determined by dividing revenucs by
cost, a trangit system can achieve this construct
in several ways. All things being constant, a
transit system that values this construct can
maximize its attainment of it by either max-
imizing profil or minimizing cost.

& Sclf-Sufficiency: This construct is similar
to the profit maximization/loss minimization
construct because it also meuasurcs a transit
system’s similarity to a private business con-
cern. However, self-sufficiency also encorm-
passes revenuc nol gencrated as a result of the
farcbox, Specifically, self-sufficiency assesses
the public’s willingness to pay for a particular
operator’s pravided service both dircetly in
terms of fares paid and indirectly in ierms of
non-mandated (voluniary) local governmental
contributions (Keck and Schoeider 1979),

Energy/Fuel Efficiency: The cost of Tucl or
s equivalent for transit vehicles is a4 major
cost component of public transit systems, Ob-
viously, transit systems desire to maximize the
fuel efficicney of their fleets.  Although fucl
costs are a significant cost component in the
provision of public transit, this construct was
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advocated in & number of studies of transit
performance measurement and goals as a direct
result of the oil embargoes of the mid 1970s.

Maintenance Efficiency: Maintenance effi-
ciency refers to how efficiently the transil sys-
fem maintaing its vehicles with regard to cost.
For example, lotal maintenance efficiency
would be higher, all things being equal, if vehi-
cle breakdowns while in service where mini-
mized. A breakdown in the field would cause a
transit system to bear both additional monetary
costs (due to, for example, towing or moving
personnel and equipment to the location of the
breakdown) as well as customer satisfaction
costs (due to delays, etc.). As a result, proper
maintenance of the fieet while minimizing
maintenance costs is a key component of transit
system performance.

Public Transit Efficiency: Outpr Con-
structs: Output constructs of efficiency refer
to the ability of transit systems to maximize
their output given their resources, or factors of
production, for transit service. Public transit is
not constrained and influenced by the same
forces that govern private enterprise. Due to
transit’s ability o make use of government
subsidy o cover some of its losses, the service
it provides may or may not reflect the desires
and needs of society. That is, the distinction
between quantity and quality is important be-
cause more (or Jess) transit does not necessarily
imply better (or worse) transit. Allen and DiC-
esare (1976), in their early work on transit
service evaluation. felt that this distinction was
imporiant enough to advocate the calegoriza-
tion of the level of transit service into the fol-
lowing three groups:

l. Quantity of service (the supply or how
much transit service exists),

2. Quality of service (how good is the ser-
vice?), and

3. Cost/revenue (lo deal with economic fac-
tors that must be evaluated separately).

Whilc cost/revenue is a component of the
capital efficiency constructs, quantity and qual-
ity of service are addressed with the constructs
of maximization of produced output per dollar
of cost and maximization of consumed output
per dollar of cost (respectively).

As a result, it is necessary to examine the
efficiency of transit in producing output as well
as its efficiency in having its output consumexd,
To assess the importance of produced versus
consumed output, two additional constructs of
efficiency are used: (1) maximization of pro-
duced output per dollar of cost and (2) maximi-,
zation of consumed output per dollar of cost.
It should be noted that these constructs are
interrelated because the act of producing transit
output in no way assures that that output is
desired and will be consumed. Thus, the cost
per consumed output will always be greater
than or equat to the cost per produced output
(and sometimes substantiatly greater).

* Maximization of Produced Qutput per
Dollar of Cost: A major goal of public transit
providers is to maximize the amount of service
provided to society {often measvred in terms
of vehicle hours or vehicie miles provided).
This construct simply assesses the desire of a
given stakeholder to maximize the amount of
service provided by the transit system. It does
not assess whether or not that output is desired
by society.

* Maximization of Consumed Cutpul per
Doliar of Cost: Transit systemns, in order to be
truly efficient, must provide transit service that
is desired by society. This construct (also
termed in the literature as *‘service consump-
tion per expense,” *‘consumed output per dol-
tar of cost,”” ““passenger unit cost,” or “‘mobil-
ity impacts’”} represents the cost and deficit
associated with carrying one passenger a given
distance.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

(L""a

o



2004 TRANSIT PERFORMANCE ASSESSMENT ’ 3t

Table 1. Efficicncy Perspeclive

Goals l Constructs

Labor Efficiency

Annual Vehicle-Hours per Annual - Miller (1980)
Employee~Hour

Capac:ty Hours of Rev Serv:ce per Keck Zem][o. & Schncldcr (1980)
Employee Hour

Passenger Miles per Employee Keck & Schneider (1979), Keck
Hour ‘ Zerrillo, & Schueider (1980)

Passengers per Elhployec Hour Keck & Schneider (1979), Keck,
Zerrillo, & Schneider {1980), Miller

Peak Vehicles per Main, Support,  Anderson & Fielding (1982}, Field-

& Serv Personnel ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
{1983}, Fielding, et.al. (1984)

Peak Vehicles per Operalmg Anderson & Fielding (1982}, Field-
Personnel ing, Babitsky, & Brenner (1983),
Fielding, et.al. (1984) l

~} Rey Capacily Hours per Employee . Zerrillo, Keck, & Schneider (1981)

Rev Capacity Miles per Employee  Zerrillo, Keck, & Schneider (1981)
Hour

Hour

Rcv Vehlcle Hours per Operating  de la Rocha, Brenner, & Fielding
Employee (1954)
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Table 1. Efficiency Perspective (cont.)

Winter

Rev Vehicle Hours per Operating
Employee Hour

Véhicte Hours of Rev Service pér
‘Employee Hour :

Anderson & Fielding (1982), Field-
ing, Babitsky, & Breaner (1985),
Fielding, Babitsky, & Brenner

(1983), Fle]dmg, et, al (] 984)

Anderson (1980), Fielding, Glaulh-
;er, & Lave (1978)

Vehicle Mllcs per Emp]oyee

Sinha & Jukins (1978b)

Andersou & Flc]dlm, (1982), Fieid-
ing, Babitsky. & Brenner (1985),
Fielding, Babiisky. & Brenner
(1983), Fielding, et.al. (1984),

Vehicle Miles of Rev Service per
Hou:

Annua] Vehlc]e Houm of Scrv1ce
Per Rev Vehicle

Keck & Schneider (1979)

Keck & Schneider (1979) Keck,
Zerrillo, & Schneider (1979)
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Table 1. Efficiency Perspective (cont.)

TRANSIT PERFORMANCE ASSESSMENT

"
(s

cle

Miles

Revenue Capacity Miles Per
Vehicle Mile

Revenﬁc; Veéhicle Hours Per Vehi- Fic]ding, =Glautl'xirer, & Lave (1978),

Revénue Vehicle Miles Per Vehicle |

Annual Vehicle Miles Per Vehicle  Bhandari & Sinha (1979}, .
Guenthner & Sinha (1981), Miller

Fielding, et.al. (1978), Zerrillo,

nderson & Fielding (1982), Field-
ing; Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Fielding, et.al. (1984)

Vehicle

System-Wide Reve

- Jvetigle -

Total Vehicle Hours Per Bus

ot vehicle Hours Per Pedk

nue Hours Per

Anderson & Fielding (1982), de Ja

Drosdat (1977)

Anderson {1980)

Rocha, Brenner, & Fielding (1984),
Ficlding, Babitsky, & Brenner

(1983), Ficlding, Brenner, & Faust
(1985) '

ing, Babilsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983, Fielding, et.al. (1984)
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Table 1. Efficiency Perspective (cont.)

P

Vehicle Hours Per Peak Vehicle
Requirement

Anderson & Fielding (1982), Field-

ing, Babitsky, & Brenner (1985},

Fielding, Babitsky, & Brenncr
(]983) Fleldmg, et. al (]984)

JRequirement

Average Operation Cost Per
Passen ger Tnp

| Averaes Operation Cost:Per -
jRevenue Vehicle-km -

Cost Per Trip

of Service

Vehicle Service Hour

Vehicle Miles Per Active Vehicle  Anderson & Fielding (1982), Feld-
ing, Babitsky, & Brenner (1985),

. Ficlding, Babitsky, & Brenner

- (1983), Fielding, et.al. (1984)

Vehicle Miles Per Peak Vehicle

Average Daily Operating Cost Per  Koushki (1984)
Pasqenner Trip

"‘;7‘. & : TE‘OW

Operating Cost Per Capacity Mile chk & Schneider (1 979) Kech

Operating Cost Per Revenue

Anderson & Fteldmg (]982), Flcld-

ing, Babitsky, & Brenner (1985),

Fielding, Babitsky, & Brenner
(1983), Fielding, et.dl. (1984) -

SRR
8’

Zerrillo, & Schneider (1980)

I‘lcldmg (1992)

Kcrn & Wf:lSS (1983) Kosdroeky &
Ankeny (2001) ,
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Table 1. Efficiency Perspective (cont.)

Profit Maximization / Operating Cost Per Vehicle Service Fielding (1992)
Loss Minimization (cont.) |How

Operating Expense Per Vehicle
Mile

L

) HEI S
Operating Revenue Per Operating ~ Allen & Zapalac (1982), de Ja Ro-
1 Expense cha, Brenner, & Fielding (1984),
Drosdat (1977), Kern & Weiss
(1983) |

Operator Cost Per Vehicle Hour Bhandari & Sinha (1979),
Guenthner & Sinha (1981)

Ratio Operating Revenue to Allen & Zapalac (1982), Anderson

Operating Expense & Fielding {1982), Fielding (1992),
Fielding, Babitsky, & Brenner
(1985), Fielding, Babitsky, & Bren-
ner (1983), Fielding, et.al. (1984),
Guenthner & Sinha (1981), Keck &
Schneider (1979), Keck, Zerrilio, &
Schneider (1980), Koushki {1984),
Miller (1980) :
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Table 1. Efficiency Perspective (cont.)

Ratio Total Revenue To Total
Expense

Profit Maximization /
Loss Minimization (cont,)

Rev Veh Hours Per Veh Maint
Labor & Fringe Expense

& Fringe Expense

Revenue Vehicle Hours Per
Operating Expense

Revpnue Vehicles Per km

Revenwve/Cost Ratio

Running Cost (Fuel, Qik. Tires) /
Vehicle Hour Cost

Total Cost Per Passenger

Rev Vehicle Hours Per Total Labor Anderson & Fielding ( 1982) Field-

Revenue per Revenuie Vehicle km

Anderson & Fielding (1982), Field-
ing {1992), Ficlding, Babitsky, &

Brenner (1985), Fielding, Babitsky,
& Brenner (1983), Ficlding, et.al.

Andcrson & Fielding ( ]982) Fteld-
ing, Babitsky, & Brenner- (]985),
Fielding, Babitsky, & Brenner
(1933), ertdmg, et.al. (1984)

ing, Babitsky, & Brenner (1985),

Fielding, Babitsky, & Brenner

(]98"}) Flcldmg. et.al. (] 984)
o

L ibie =
de la Rocha, Brenner, & Fielding
(1984)

Roushki, Yaseen. & Ali (199¢)
Koushki (1984).
Kou-;hk[ (1984) OECD (IQSO)

OECD (}980)

Bhundari & Sinha (1979)
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Table 1. Efficiency Perspective (cont.)

Profit Maximization / Total Cost Per Passenger Mile Bhandari & Sinha (1979}

Loss Minimization (cont.)

= e : T

T 3

Total Cost Per Vehicle Mile Bhandari & Sinha (1979),
Guenthner & Sinha (1981}

Total Vehicle Miles P
Expense

o} [onicrs

Y Unit Costs Per Vehicle Hour _OECD (1980)

Vehicle Miles Per Operaiing Anderson & Fielding (1982), Field-
] Expense ing, Babitsky, & Brenner {1985),
Fielding, Babitsky, & Brenner
(1983}, Fielding, et.al. (1984)
e

it

Keck & Schneider (1979), Keck,
Zerrillo, & Schneider (1979)

OpEn

7

JFaust

ol
Operaling Revenue Per Operating  Allen & Zapalac {1982), de la Ro-
Expense cha, Brenner, & Fielding (1984),

Drosdat {1977). Kern & Weiss
(1983)

= Opemtngevenue PerOperatmg
Subgidys i : :

Operating Revenue To Operating  Keck & Schneider (1979), Keck,
Expense Zerrillo, & Schneider (1979)

2y S e e Sy 2t
Pass Rev Per Total Operating Andersen & Fielding (1982), Field-
Assistance ing, Babitsky, & Brenner (1985},
Fielding, Babitsky, & Brenner
(1983), Fielding,et.al. {1984)
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Table 1, Efficiency Perspective (cont.)

Winter

’ Passéngm‘s Per Local Operating
Assistance

Passengers Per Total Operating
Assistance

Rev Veh Hours Per Stale ‘Capital &
Oper Assistance

‘Fielding, Babitsky, & Brenner

Anderson & Fielding (1982), Field-
ing. Babitsky, & Brenner (1985),

(|983), Flcldmg et.al. (1984)

Anderson & Fielding (1982}, Field-
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Fielding,et.al. (1984)

Anderson & Fleldmg (1982), Field-
ing, Babxtsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Ficlding,et.al. (1984)

Rev Veh Hours Per Total Oper
Assislance

Anderson & Fielding (1982), Field-
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenoer
(1983), Fielding,ct.al. (1984)

Subsidy Per Passenger

Ju ban Area Pop Per Total -Cdpltdl
Opcl atmg A‘iSl st -

Urban Area Popu]:mon Per T ma]
Operating Assistance

Fielding (1992)

'A]ldgrsbll,& Fielding (1-282_) _‘- o

Andcrson & I"‘IC]dl]]E (] 98")

‘Energy Consumption Per Rcvcnue
Veh1c1e. Mile

Fielding, Glauthier, & Lave (1978)
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Table 1. Efficiency Perspective (cont.)
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Energy / Fuel Efficiency
{cont.)

Fuel Consumed

Diesel

Total Vehicle Miles Per Galloris of

Vehicle Milés (Bus) Per Galion -

eison & Fielding (1982), Fie
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner

(1983), Fielding, et.al. (1984).

Maintenance Employee

Maintenance Cost Per Seat Mile

Number of Peak Vehicles Per

e
de la Rocha, Brenner, & Fielding .
(1984)
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Table 1. Efficiency Perspective (cont.)

Winter

Total Vehicle Miles Per

(cont.) Muaintenance Employee

Total Vehicles Per Mamten'mce
Expense

Vehicle Miles Per Maintenance
Employece

; :
] Labor Cost Per Seat-Mile

Managenal Cost Per Seat-Mile

Operating Cost Per Revenuve-Hour

Operating Cost Per Vehicle

; Opcratmo Cost Per Vehlule—Hour_

Opemlma le Per Vehicle- M1|L

Operating Expense Per Revenue
Vehicle Mtie

TR
Operating Expense Pcr Total
Vehicle Mile

Revenue per Seat-km

Sinha & Juk_ms (1 978b)

: Smha &Jul\m.s (1978b)

Koushki, Yaseen. & Ali (1999)

Anderson & Fielding (1982), de la
Rocha, Brenner, & Ficlding (1984),
Fielding, Babitsky, & Brenner
(1983}, Fielding, Brenner, & Faust
(1985)

Anderson & Fleldlng (1 982) Field-
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Fielding, et.al. (1984)

Anderson & Fielding (1982), Field-
ing (1992), Fielding, Babitsky, &
Brenner (1985), Fielding, Babitsky,
& Brenner (1983), Fielding, et.al.
(1984)

Sinha & Jukins (1978b)

Sinha & Jukins (1978b)

Smha & Ju}um (1 97bb)

Fielding, Glauthier, & Lave (1978)
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Table 1. Efficiency Perspective {cont.)

41

Maximization of Produced
Output Per Dollar of Cost
{cont.)

X
P

Annual Wages

Revenue Per Vehicle-Hour

':I‘gital.An'nual Veh Miles To Total

Maximization of Consumed |Amnual Rev Passengers Per Annual
Output Per Dollar of Cost | Operating Expense

Passenger-Mile

Munagerial Cost Per

& Kirby (1984) -

Guenthner & Sintha (1981)

T s

Schne:
SRSEh

lIl'-ll 0,;, ’: :
IR B B e T s
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Table 1. Efficiency Perspective (cont.)

Goal; Qoxlsm 15

Maximization of Consumed | Operating Cost Per Passenger Sinha & Jukins (1978b)
Output Per Dollar of Cost

Operating Cost Per Revenue Keck & Schneider ( I979) Keck
Passenger Mile Zernllo & Schneider (198()

‘Operating Expense Per Revenue Fielding, Glauthier, & Lave (]978)

Passenger

Passenger Miles Per Operating Ex-  Anderson & Fielding (1982), Field-

pense ' ing, Babitsky, & Brenner (1985},
Fielding, Babitsky, & Brenner

(1983), Fielding, et.al. (1984) (

Passengers Per Dollar of Gucnlhner & Sinha ( 1 981)
Operating Expense

Pctsscngcrs Per Opelﬂun" D.peme Andersnn & Flc!dmg (]98”) Fleld-
ing, Babitsky, & Brenner {1985),
Fielding, Babitsky, & Brenner
(1983) F:e}dmg, etal. (1984)

Revenue Passengers Per Dollar
Operating Expense

Rcvenue Per Passeng:.el Smhd &. Juk:m (] 978b)
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Table 1. Efficiency Perspective (cont.)

Souree . ... .

Goals/ Constructs. .- _Meésdte

Dt

=~ | Maximization of Consumed { Revenne per Passenger-kim Koushki, Yuseen, & Ali (1999)

Output Per Dollar of Cost
{cont.)

Total Annual Passengers / Annual
Wages Paid

; ey

Total Cost Per Passenger Guenthner & Sinha (1981)
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Constructs of the Definition of Public
Transit Performance: Effectiveness

“Effectiveness’ has been defined as the
comparison of produced output (provided ser-
vice) 1o intended outpul or objectives. That
is, constructs of effectiveness arc concerned
with the extent to which the service provided--
in terms of quantity, location, and character--
corresponds 1o the goals and objectives estab-
lished for it by government and the needs of
citizens, That is, effectiveness is concerned
with “‘doing the right things.”” For a ‘‘shop-
ping list’" of relevant performance mcasures
relating to the following effectiveness goals/
constructs, see Table 2,

Utilization of Service: Ulilization of service
{also referred to in the literature as *‘service
utilization”” and *‘usage levels’") refers to how
many passengers actually use the transit ser-
vice. A principal objective of public transit is
to move people, and the level of success of a
system in accomplishing this should be consid-
ered in any measure of performance (Keck and
Schneider 1979),

Security: The safety of passengers from
crime incidents on transit vehicles and in transit
facilities affects public mobility. The appre-
hension of the public with regard Lo using pub-
lic transit may result in the selection of alternate
modes of travel. Winnie and Hatry (1973)
advocate the collection of statistics (especially
#l the neighborhood level) on the number of
reported robberics and physical attacks on tran-
sit users and personnel at bus stops, transit
stations. or in transit. In order to measure this
performance construct. they advocate a single
measure: number of crime incidents related 10
transportation,

Accessibility: Accessibility refers w© “the
ability of persons to reach important commu-
nity destinations such as work, shopping or
recreational opportunities from their place of
residence with reasonable expenditures of time
and effort”” (Winnie and Hatry 1973, 17). This
construct is *‘macro’ in that it is concerned
with the accessibility and convenience of .all
users and potential users of a particular transit
system. As transportation for the trunsit-depen-
dent is a social goal of transil, the provision
of transit for the transit-dependent is assessed
vig the construct entitled “* Accessibility of the

Winter

Transit-Dependent (clderly, disabled, Jow in-
come, elc.).”’

Operating Safety: Physical injury (o uscrs
and non-users of the transportation system and
property damage are important community
concerns (Winnie and Hatry 1973). As aresult,
the assessment of a transit system’s safety rec-
ord is important.

Passenger Convenience: This construct can
be defined as either ‘‘the effort required in
traveling to desired destinations” (Winnie
and Hairy 1973, 22) or how easily transit
patrons can use a particular transit system,
This construct is closely related to the follow-
ing transit performance constructs: accessibil-
ity, frequency of service, reliability of service,
speed of service, and service guality. Specifi-
cally, it involves factors such as proximity
of transit stops to home or destinations, fre-
quency of transit service, number of transfers
required to reach destinations, transit informa-
tion availability and understandability, and
availability of parking. Winnie and Hatry
(1973) advocate ‘‘citizen perception of travel
convenience™ as the relevant performance
measure for this construct (see aiso Altshuler
1979).

Frequeney of Service: This construct refers
to how often transit service is available (o
patrons {c.g., “‘a bus comes by cvery fifteen
minutes’”).  Obviously, the frequency with
which transit riders can use a given transit
system affects their appraisal of that transit
system’s performance (i.e., the more often
service is available, the better the transit
user’s experience).  This construct is closely
related to the passenger convenience construct
advocated by Winnie and Hatry (1973) and
could be asscssed by the “‘frequency of per-
formance’” measure advocated by Anderson
and Fieiding (1982).

Reliability of Service: This construct refers
to the ability of a transit system to provide
service to its patrons as promised.

Speed of Service: The length of time re-
quired to travel between two points is argued
by Winnie and Hatry (1973) as being one
of the mosl important tests of a transportation
system’s effectiveness.  Polential measures
of this construct include *‘operating speed’”
(Allen and Zapalac 1982) or ““time required
to travel belween major origin and destination
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points”” (Winnie and Hatry 1973) (see also
Altshuler 1979),

Service Quality: This construct refers (o
how well transit service is provided and

includes factors (Miller 1980) such as transfer

opporlunities per roule mile, vehicle cleanli-
ness and condition, driver performance, and
headway,

Passenger Comfort: This construct is com-
posed of those clements ol the transit experi-
ence that affect choice of mode and frequency
of travel, Winnie and Hatry (1973) state
that the following are some of the factors
relevant to transit passenger comfort:

I. Crowdedness of the wvehicle (and
privacy),

2. Nowse level within the vehicle,

3. Temperature and odors within the ve-
hicle,

4. Jerkiness of the ride (including the fre-
quency of stops and starts),

o

5. Forccd  exposure  to  inclement
weather, and

6, Internal clcanliness of vehicles,

Accordingly, they advocale asscssing pas-
senger comfort through the measurement of an
“index to road surlace quality’™ and *‘citizen
perception of travel comfort™ (sec also Alts-
huler 1979).

General Public Satisfaction: This construct
refers 1o the satisfaction of the public (both
transit users and non-users) with regard to
the transil service provided in a given area.
The literature advocates collection of data
about gencral public satisfaction with public
trangit through the usc of surveys. Accord-
ingly, one potential measure of this construct
is “‘citizen perception of overall adequacy of
trangportation services™ {Winnic and Hatry
1973).
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Table 2. Effective Perspective

Winter

Passenger Miles Per Vehlcle Mile

Passenger TTlpS Per Revenue
Vehicle Hour

ek

Allen & Zapalac (1982)

Anderson & Fleldmg ("1982) Field-
ing, Babitsky, & Brenner (1983),
erldmg, et.al. (1984)

Sinha & Jukins (1978b)

T

RIS 5 £
Anderson & Fielding (1982), Field-
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Fielding, ei.al. (1984)

L

Andel Son & Fleldmg (1982) Fjeld-
ing, Babitsky, & Brenner (1985), 9,
Fielding, et.al. (1984)

Passenger Trips Per Roule Mile
Puassenger Trips Pér Seai Mile

Passenger Trips Per Unit Service
Arca

T asscnger T1'1ps P Velucle

Passenger Trips Per Vclnclc Hour

Passengers Per Service Area
Population

j' _Smlm &_Juklm (197813
Smlm & Jukins (1978b)

Sinha & Jukins (1978b)
Sinha & Jukins {1978b)
Sinha & Jukins (1978b)

Keck & Schnetder (1979, Keck,
Zerrillo, & Schneider (1980)

Miller (1980)
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Table 2. Effective Perspective (cont.)

47

Utilizatiom of Service (cont.) |Passengers Per Vehicle

Passenﬂers Per Veh:c]e Service
Hour

| Révenue Passenger Mlles Per
Revenue Capacity Mile

I Revenue Passengers Per Capamty
Hour

Vehlc!e Hour-

- | Revenue Passengers Per Service
Area Populauon ‘

Revenue Passcnger Per Rcvenue ’

Fleldmg {1992)

Keck & Schneider (1979), Keck,
Zérrillo, & Schreider (1980), Zer-
rillo, Keck, & Schneider (1981)

Keck & Schneider (1979), Keck,
Zerrillo, & Schneider (1980)

e]dmg, Glauthier, & Lave (1978)
.Fiélding, et.al. (1978)

Pop of Service Area

Total Passengers Per Revenue
Vchlclc Hour

Total Pasqcnger‘: Per Service Area
Population Served

Total Ridership Per Vehicle Hour

Total Annual Passengers / Elderly  Anderson (1980)

(1983)

Miller (1980)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




48 TRANSPORTATION JOURNAL™ Winter

Table 2. Effective Perspective (cont.)

Utilization of Service (cont.) | Unlinked .Passenger Trips Per Ficlding, Babitsky, & Brenner

Revenue Vehicle Hour {1985}, Fielding, Brenner, & Faust
(1985)

Se(,ur;ty Number of Crime Incldcms Relaled Winnie & Hatry (1 973)
lo Transportation

% of Residents Not Within "X" Winnie & Hatry (1973)
M:n of Pub Transit Service

Percent Transit Dependent Served  Miller (1980)

Acudentsﬂncldenls Per x, 000
Veh]clc—}.m Cat By Tvpe

Number of Injurics Per Vehicle Sinha & Jukins (1978h}
Mile

- JRdie of Transit-Related Accidents  Winnie & Hatry (1973)

Revenue Vehicle Hours Per Anderson & Fielding {1982}, Field-

Accident ing, Babitsky, & Brenner (1983),
Fielding, Bubitsky, & Brenner
(1983) Fielding, et.al. (]984)

Total Revenue Miles Per Acc1dent de Ia Rocha, Brenner, & Fielding
(1984), Fielding, Brenner, & Faust
(1985)
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Table 2. Effective Perspecti;re (cont.)

Operatmg Safety (cont ) Vehicle Miles Per Collision Fielding (1992)
Accident

e b

SO
SSENEEr:

Average Bus Age Allen & Zapalac (1982) Kosdrosky
& Ankeny (200])

Base Period Vehicle Oper Per Sinha & Jukins (1978h)
Ruule Mile

- B%e Period Vehlc]e Opm Per. - ".,'.s'i};}];{,'&_'j{;king(.-__1.9_"7;811)' R

Base Period Vehictes Oper Per Unit  Sinha & Jukins {1978b)
Service Area .
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Table 2. Effective Perspective (cont.)

Citizen Perception of Travel Winnie & Hatiy (1973)
Comfort

.

T
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Constructs of the Definition of Public
Transil Performance: Impact

Impact constructs describe the macro effects
of public transit and reflect the efficiency and
effectiveness of transit, as well as external and
indirect effects on social well-being, ceconomic
development, and environmental quality. That
is, impact constructs inclode externalities and
indirect effects both beneficiai and adverse,
intended and unintended (Dajani and Gilbert
1979). For a ““shopping list”’ of relevant per-
formance measures relating to the following
impact goals/constructs, see Table 3.

Accessibility of the Transit-Dependent (el-
derly, disabled, low-income, etc.): The provi-
sion of transit services for the transit-dependent
is an important element of public transit per-
formance advocated not by transit system pro-
viders but instead by society via government
dircctives.

Urban Development/Revitalization: The di-
rcection of urban development and revitalization
of urban areas became an important clement
of public transit performance due Lo the desires
of society and the government. Controlling
urban development and revitalizing declining
arcas is a4 common goal of federal, state, and
local governments {Cervero and Brunk 1983;
Potter 1979).

Attraction and Retention of Comunuter Traf-
fie: The attraction and retention of commuter
{raffic is an important element of transit system
performance because of its positive impact on
both transit revenues and those individuals who
do not use public transit. Commulers provide
a steady revenue source for transit providers
(throngn such programs as employer-subsi-
dized monthiy passes} and thus allow wansil

TRANSIT PERFORMANCE ASSESSMENT 5l

providers 1o plan more cffectively. Commuters
also contribute to the reduction of congestion
and pollution in urban areas, which results from
their decision to not use their automobiles for
transportation (o0 and rom work (sce Public
Technology inc. 1978).

Pollution Reduction (air, water, noise, ete. }):
Pollution (air, water, noise, elc.) caused by
transit vehicles and machines used in the con-
struction or repair of transit infrastructure pro-
vide a negative externality for the individuals
living and working along ransit corridors.

The noise produced by the various modes of -
transportation negatively impact pedestrians,
workers, and residents along fransportation
corridors. For air pollution. *‘emissions from
internal combustion engines in automobiles
and some other transportation modes can be a
serious health hazard to inhabitants of urban-
izcd areas. Transportation vchicles arc the
chief source of carbon monoxide, lead and hy-
drocarbon air potlution, and about one-half ol
nitrogen oxide pollution in metropelitan areas,
nationwide.”” {Winnie and Hatry 1973, 21.)

Reduction of Congestion: The reduction of
traffic congestion in a community is a major
social goal and is often an argument used by
advocates of the subsidization of public transit.
Congestion cun be measured in terms of fre-
quency, duration, andfor inlensity {(Alishuler
1979).

Reduction of Energy Consumption: The ve-
hicles used by transil firms are more energy-
efficient than the private auiomobile on a per-
passenger basis. This construct asscsses the
importance of energy conservation.
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Table 3. Impact Perspective

N ‘Measure

Goals /- Constricts:
Accessibi[ity of the Transif- | % Elerly and Handicapped Served  Sinha & Jukins (1978b)

Dependent (elderly, dis-
abled, low income, etc.)

Passengers Per Autoless
Populaticn

Total Veh Hours Per Elderly
Serwce Area P0pulauon

Pollution Reductmn Air Pollution Attributable To Winnie & Hatry (1973)
Transmrtat:on Sourccs

No of Persons Poss Affected By Winnie & Hatry (1973)
Transit Air Poll Levels

No:sc Levc]s Alonn Tnnmporlalmn Winnic & Hatry (1973)

Comdom
Réauctlo}lof'Congestion None Recommended | Ahshuler (1979 ¢
Reduction of Energy Con- Eneroy Consumption Per Revenuve  Fielding., Glauthier. & Lave (1978) |
sumption Vehicle Hour
Energy Conqump_lmn Per Revenue  Fielding, Glauthier, & Lave (1978)
| Vehicle Mllc _ S s : -
Energy Cnn\umptmn Pu Toul Fielding, Glauthier, & Lave (1978)

Vehicle Mile

Pa\xcnwcr-[\m Pe: Lme Koushki (1984)
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n
L

Table 3. Impact Perspective {cont.)

-

Reduction of Energy Con-
sumption {cont.)

% Ea

Koushki (1984)

Total Vehicle Miles Per Gallons of
Fuel Consumed

Anderson & Fielding (1982), Field-
ing, Babitsky, & Brenner (1985),
Fielding, Babitsky, & Brenner
(1983), Fielding, et.al, (1984)

Vehicle Miles (Bus) Per Gallon
Diesel
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ConcLusion

The evaluation of public transit is an ongoing
challenge lor transit system managers and their
stakeholders. This article explored the bal-
anced scorecard approach and how it can be

~ applied to the assessment of public transit sys-

temn perforinance by using the metrics of effi-
ciency, effectiveness, and impact in place of
the metrics advocated for use in the private
seclor,

This article also developed a ‘‘shopping
list” of performance measures for managers
to select from when developing balanced score-
-cards for public transit systems. It gathered
“together, for the first time, a comprehensive
list of public transit constructs/goals and their
corresponding performance measures in order
to help public transit managers develop a bal-
anced scorecard or any other type of perform-

. ance assessment framework in a more efficient

manner., This comprehensive list of transit
system goals and performance measures may
also benefit the conducting of future research
concerned with transit system goals and per-
formance measurement.
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