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The nation’s growth and the need to meet mobility,
environmental, and energy objectives place demands on public
transit systems. Current systems, some of which are old and in need
of upgrading, must expand service area, increase service frequency,
and improve efficiency to serve these demands. Research is
necessary to solve operating problems, to adapt appropriate new
technologies from other industries, and to introduce innovationsinto
the transit industry. The Transit Cooperative Research Program
(TCRP) serves as one of the principal means by which the transit
industry can develop innovative near-term solutions to meet
demands placed on it.

The need for TCRP was origindly identified in TRB Special
Report 213—Research for Public Transit: New Directions,
published in 1987 and based on astudy sponsored by the Urban Mass
Transportation Administration—now the Federal Transit Admin-
istration (FTA). A report by the American Public Transportation
Association (APTA), Transportation 2000, also recognized the need
for local, problem-solving research. TCRP, modeled after the
longstanding and successful National Cooperative Highway
Research Program, undertakes research and other technical activities
in response to the needs of transit service providers. The scope of
TCRP includes a variety of transit research fields including plan-
ning, service configuration, equipment, facilities, operations, human
resources, maintenance, policy, and administrative practices.

TCRP was established under FTA sponsorship in July 1992.
Proposed by the U.S. Department of Transportation, TCRP was
authorized as part of the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA). On May 13, 1992, amemorandum
agreement outlining TCRP operating procedures was executed by
the three cooperating organizations: FTA, the National Academies,
acting through the Transportation Research Board (TRB); and
the Transit Development Corporation, Inc. (TDC), a nonprofit
educational and research organization established by APTA.
TDC isresponsible for forming theindependent governing board,
designated as the TCRP Oversight and Project Selection (TOPS)
Committee.

Research problem statementsfor TCRP are solicited periodically
but may be submitted to TRB by anyone at any time. It is the
responsibility of the TOPS Committee to formulate the research
program by identifying the highest priority projects. As part of the
evaluation, the TOPS Committee defines funding levels and
expected products.

Once selected, each project is assigned to an expert panel,
appointed by the Transportation Research Board. The panels prepare
project statements (requests for proposals), select contractors, and
provide technical guidance and counsel throughout the life of the
project. The processfor developing research problem statements and
selecting research agencies has been used by TRB in managing
cooperative research programs since 1962. As in other TRB activ-
ities, TCRP project panels serve voluntarily without compensation.

Because research cannot have the desired impact if products fail
to reach the intended audience, specia emphasis is placed on
disseminating TCRP results to the intended end users of the
research: transit agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of transit practice,
and other supporting material developed by TCRP research. APTA
will arrange for workshops, training aids, field visits, and other
activities to ensure that results are implemented by urban and rural
transit industry practitioners.

The TCRP provides a forum where transit agencies can
cooperatively address common operational problems. The TCRP
results support and complement other ongoing transit research and
training programs.
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FOREWORD

By Gwen Chisholm

Saff Officer
Transportation Research
Board

TCRP Report 80: A Toolkit for Self-Service, Barrier-Free Fare Collection ad-
dresses the full range of issues and parameters that an agency must consider in deter-
mining the applicability of self-servicefare collection (SSFC) systems, including those
related to policy and enforcement issues, operational issues, and capital and egquipment
issues. The Toolkit is designed for use by agencies at various pointsin the fare collec-
tion decision process. The types of situationsin which transit agencies may wish to use
the Toolkit include the following: agenciesimplementing anew service and seeking to
choose between SSFC and another fare collection strategy, agencies trying to decide
whether to switch to SSFC from another fare collection strategy, agencies currently
using SSFC and trying to decide whether to switch to another fare collection strategy,
and agencieslooking for opportunitiesto improve an existing SSFC system. Each chap-
ter of the Toolkit contains sections that address the key design parameters/decision
areas associated with the types of situations discussed in the chapter. The report will be
helpful to transit general managers, policy makers, planners, and operating managers,
bothin ng SSFC as part of the overall fare collection decision and in designing
and successfully implementing an SSFC system.

A significant number of rail transit operators are now or will be looking to adopt
lower cogt, less-infrastructure-intensive waysto carry out certain system functions such
asfare collection. A key element of modern operational applicationsisthe use of self-
service, barrier-freefare collection systems (commonly referred to as proof-of -payment
or POP.) Within rail system operations, a great deal has been learned by individua
properties about the use of self-service, barrier-free fare collection that would be of
value to transit practitioners, operating management staffs, planners, and policy mak-
ers. These experiences, captured in a comprehensive toolkit on self-service, barrier-
free fare collection, will be valuable to existing operations already using or consider-
ing possible conversion to POP and to new operations.

Multisystems, Inc., in association with Mundle & Associates, Inc., and Parsons
Transportation Group, Inc., identified and determined the usefulness of al literature
related to U.S. and international use of SSFC systems; collected additional dataon cur-
rent use of SSFC in the United States and abroad through a survey; and developed a
table of key parameters of SSFC systems related to policy, enforcement, operations,
and capital and equipment issues. Based on theinformation gathered, the research team
developed the Toolkit on SSFC design and usage.

Thisreport is accompanied by acompanion CD-ROM that duplicates the contents
of the report.
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Introduction

Self-service, barrier-free fare collection (SSFC) is used by most light rail transit (LRT)
operators in North America, as well as by some commuter rail systems, and has long been
used in Europe on both rail and bus systems. SSFC is based on a strategy of checking only a
percentage of riders for proper fare payment and is thus, basically, an “honor system”; each
rider is, therefore, responsible for buying and carrying a valid ticket or pass.

Given the growing use of SSFC as an alternative to installation of faregates or other “pay on
entry” systems, there is now a considerable amount of experience related to the design,
implementation, and operation of this type of fare collection system. As agencies plan and
build new rail and bus rapid transit (BRT) lines—and continue to look for areas of improvement
in existing systems—staff considering SSFC can clearly benefit from a compilation and
distillation of the lessons learned regarding this approach.

The Study

The objective of TCRP Project A-24, A Toolkit for Self-Service, Barrier-Free Fare Collection,
was to develop a set of guidelines for use by those transit agencies implementing or
considering use of SSFC. The Toolkit has thus been designed to provide practical guidance
to policy makers, planners, researchers, and operating managers, both in assessing SSFC as
part of the overall fare collection decision and in designing and successfully implementing an
SSFC system. The Toolkit addresses the full range of issues and parameters that an agency
must consider in determining the applicability of SSFC; these issues fall into the following
general categories:

» Policy and enforcement issues,
* Operational issues, and
» Capital and equipment issues.

The study included the following elements:

» A comprehensive literature review of research related to North American and
international use of SSFC. An annotated bibliography was produced.

» Collection of additional data on the use of SSFC in the United States and abroad.
A survey of transit agencies currently operating—or planning—SSFC was conducted,;
40 agencies in North America and Europe were sent the survey, and responses were
received from 26 of these.

» Development of a set of matrixes of key parameters (i.e., characteristics, principles,
and techniques) of SSFC systems related to policy and enforcement, operations, and
capital and equipment issues. These matrixes served as the framework for individual
sections of the Toolkit.
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» Development of a draft Toolkit and industry review. The draft document was submitted
to agencies that had responded to the survey, as well as other agencies currently
considering introducing SSFC. The final Toolkit addresses comments and suggestions
of the industry reviewers.

Outline of the ToolKkit

The Toolkit includes chapters addressing each of the key issue categories (i.e., policy and
enforcement issues, operational issues, and capital and equipment issues), and each chapter
covers the key design parameters and decision areas associated with that category. A stand-
alone section is provided for each parameter and identifies the decisions that have to be
made for the parameter in question, other sections related to this parameter, techniques and
approaches that should be considered in relation to the parameter, key considerations in
choosing a particular technique or approach, and industry practice in this area. Each section
concludes with recommendations regarding the best techniques and approaches to consider.

Descriptions of the contents of the Toolkit's chapters follow.

Chapter 1: Introduction and Overview

This chapter presents a summary of SSFC systems currently in place and under development
in North America and Europe and provides guidance on the use of the Toolkit.

Chapter 2: Fare Collection Strategies

This chapter discusses the relative advantages and disadvantages of SSFC in comparison
with the other major types of fare collection: barrier, conductor-validated, and pay-on-boarding.
The chapter also provides guidance in the estimation of capital and operating costs for
introducing SSFC and reviews the results of analyses conducted by several U. S. transit
agencies that have considered alternative strategies.

Chapter 3: Policy and Enforcement Issues

This chapter discusses the types of SSFC policy and enforcement issues an agency must
address. The decision and issue areas discussed are as follows:

* Legal Authorization for Enforcement—How does an agency establish its legal
authority governing inspection and enforcement?

* Measuring the Evasion Rate—How should an agency measure and estimate its fare
evasion rate?

* Inspection Strategy—What general inspection strategy should be pursued? What
pattern of inspection should be used?

* Inspection Rate and Number of Personnel—What is a reasonable inspection rate?
What is the appropriate number of inspection personnel? What is a reasonable
productivity for inspectors?

S-2 Summary
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* Type of Inspection Personnel—What type of personnel should be used to perform
inspections (i.e., police versus other staff or in-house versus contract)? What are the
advantages of uniformed versus plainclothes inspection personnel?

» Treatment of Fare Evaders—What types of action can—and should—an inspector
take when an evader is apprehended? What special circumstances, if any, will the
inspector consider when apprehending an evader?

» Fare Evasion Fine Structure—What is an appropriate fine structure?

» Fare Evasion Follow-up Program—How can an agency track evaders who have
been cited—and the outcomes of court cases?

Chapter 4: Operational Issues

This chapter discusses the types of operational SSFC decisions an agency must address. The
decision and issue areas discussed are as follows:

» Fare Structure—What issues and challenges does SSFC present for different types of
fare structures, including transfer policy and fare differentiation? How are zonal fares
handled under SSFC?

» Fare Media Distribution—What types of distribution options are available for the sale
of SSFC fare media? What is the appropriate mix of distribution channels in an SSFC
system?

» Use of Electronic Fare Media—How can electronic farecards (i.e., magnetic or smart
cards) best be used in an SSFC system? What are the trade-offs involved in the
different approaches to decrementing value and checking validity of farecards? What
types of equipment and procedures should be considered?

» Station Monitoring and Security—What are the advantages and disadvantages of
alternative strategies for providing security and customer assistance at stations and
stops? Under what circumstances does it make sense to monitor stations and stops
remotely?

» Marketing/Education—What types of information must be communicated to

passengers in an SSFC system? What types of techniques are useful in the marketing
and education process?

Chapter 5: Capital and Equipment Issues

This chapter discusses the types of SSFC capital and equipment issues an agency must
address. The decision and issue areas discussed are as follows:

» Types of SSFC Equipment—What types of ticket sale and validation equipment are
available? What are the core equipment requirements?

Summary S-3



Toolkit for Self-Service, Barrier-Free Fare Collection

Determining TVM Quantities—How should the required number of ticket vending
machines (TVMs) at each station be calculated?

Validation of Tickets—What are the relative advantages of different validation
approaches (e.g., at time of purchase, after purchase, and during boarding)?

SSFC at Stops/Stations without TVMs—How can the agency provide for ticket sale
and validation at stations without TVMs? Will there be attended and/or on-board sales
options?

TVM Placement—Where should TVMs be placed in stations (or on vehicles)? What
customer amenities should be built into TVMs?

TVM Fare Media Options—What are the advantages of different fare media options
(e.g., multiple ticket stocks for different payment options)?

TVM Ticket Purchase Options—What types of purchase options should be supported
at TVMs (e.qg., credit/debit or use of stored value)? Should all TVMs accept the same
options? Will TVMs provide change?

TVM User Interface—What design features should be considered in order to maximize
the convenience of the TVM user interface for customers? How will passengers be
informed about fare and purchase options—as well as TVM malfunctions?

S4
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Chapter 1: Introduction and Overview

Introduction: Self-Service, Barrier-Free Fare Collection

Self-service, barrier-free fare collection (SSFC)—also known as proof of payment (POP)—is
the newest fare collection strategy to be adopted by transit agencies and has seen increasing
use over the past 20 years. Beginning with the opening of the San Diego Trolley in 1981,
most light rail transit (LRT) operators in the United States have implemented SSFC. Of the
18 existing North American LRT systems,

15 use the strategy—as do 9 commuter ralil
services. These commuter rail services tend
to be the newer systems; the more
established commuter rail systems serving
the denser urban areas (e.g., New York,
Chicago, Philadelphia, and Boston) use on-
board fare collection, with conductors. The
distinguishing characteristics of SSFC are
the combination of (1) barrier-free platforms
or entrances, (2) boarding without needing to
take any payment-related action in view of a
driver/conductor, (3) inspection for valid proof
of payment, and (4) not being able to pay the
fare to the inspector. Thus, a commuter rail
“conductor-validated” system, which allows
on-board fare payment, does not fall into this
category.

SSFC actually began in Europe in the 1960s,
with early applications in Germany and
Switzerland. Till then, many European transit
systems had relied on on-board fare
collection, using conductors. In order to cope
with growth in both labor costs and labor
shortages, many transit operators began to
convert to SSFC, which required fewer fare
collection personnel. This approach was—

and continues to be—based on a strategy of
checking only a percentage of riders for proper fare payment. Thus, SSFC is largely an
“honor system,” requiring that the rider take responsibility for carrying a ticket or pass that is
appropriate for the ride he or she is taking.

Each transit agency must decide on the most appropriate fare collection strategy whenever it
introduces a new type of service. As suggested above, SSFC has become a common choice
for LRT and commuter rail services. However, a handful of heavy rail and bus services have

opted for SSFC as well and, as indicated above, not all LRT and commuter rail services use

SSFC. The Los Angeles County Metropolitan Transportation Authority’s (LACMTA'’s) Red
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Line, for instance, is a subway service with a number of fully enclosed stations; however, the
LACMTA chose to use SSFC on all of its new rail lines, including the Red Line. With regard to
use on bus, the Tri-County Metropolitan Transportation District (Tri-Met) in Portland is the
best known U. S. example. Tri-Met introduced SSFC on bus as part of a federal demonstration
project in 1982. However, SSFC was deemed impractical for Tri-Met’s buses, and bus fare
collection was subsequently returned to the more conventional pay-on-boarding approach;
Tri-Met continues to use SSFC for LRT. SSFC is widely used on bus service in Europe.

Now that SSFC has been widely used, the collective experience can be tapped to provide
guidance to agencies now developing SSFC—or seeking ways to improve existing systems.
New LRT systems are in development across the United States, and new lines are being
added to existing systems. In addition, new commuter rail and bus rapid transit (BRT) lines
are planned for various locations—and operators continue to look to improve existing
systems. SSFC’s applicability in a particular setting depends on the agency’s specific
requirements and constraints (e.g., station configurations and expected ridership).

This Toolkit represents a distillation of the lessons learned regarding the implementation and
operation of SSFC. It has been designed to serve as a resource for decision makers, operators,
and researchers in considering whether—or how best—to use this strategy. The Toolkit has
been developed through TCRP Project A-24, Toolkit for Self-Service, Barrier-Free Fare
Collection. The findings and guidelines provided were developed by the research team based
on research on existing SSFC systems. Sources included (1) a review of literature on the topic,
of both published reports and articles and unpublished project reports; (2) a survey of transit
agencies in North America and Europe currently using—or planning to use—SSFC; and

(3) discussions with operating personnel at many of these agencies. The remainder of this
chapter contains the following sections:

* Summary of SSFC Systems in the United States and Canada,
* Outline of the Toolkit, and
» Using the Toolkit.

Summary of SSFC Systems in the United States and Canada
Light Rail

As mentioned above, most LRT services in the United States and Canada use SSFC. The
newer systems (i.e., those established beginning in the 1980s) generally adopted SSFC from
the start. Several older systems have converted to SSFC (e.g., New Jersey Transit’s [NJ
Transit’s] Newark City Subway and San Francisco’s Municipal Railway [Muni]), and some
others are considering this conversion (e.g., the Port Authority of Allegheny County [PAT] in
Pittsburgh and the Massachusetts Bay Transportation Authority [MBTA] in Boston). There are
some instances, such as at Muni, where the SSFC operation is only partial—some stations
are not equipped for ticket sales and riders can pay on board at the farebox by boarding the
first car. The U. S. and Canadian systems currently using SSFC on their LRT lines are listed
in Table 1-1. The details of the various aspects of agencies’ SSFC systems are presented in
the individual sections of the Toolkit.

1-2 Overview
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Table 1-1: U. S. and Canadian Systems Using SSFC on Their LRT Lines

City/Agency (Line)

Comments

Recent/Pending Expansion

Baltimore, MD MTA

Buffalo, NFTA

Downtown surface segment is a free-
fare zone

Calgary, C-Train

Downtown free-fare zone

Planning to extend both lines

LACMTA (Blue,
Green Lines)

Dallas, DART Garland and Plano extensions under
construction for 2002-2003; two
additional lines under development

Denver, RTD Higher price “express” ticket required Central Platte Valley and Southeast

for trips crossing fare zone boundary extensions under development

Edmonton Operated for a brief time as a barrier- Planning extension south, to Heritage

entry system when first opened Mall
Recently decided to discontinue the
downtown LRT free-fare zone
Los Angeles, TVMs accept (but do not vend) tokens. | Blue Line Pasadena extension under

construction, scheduled to open 2003

New Jersey Transit
(Hudson-Bergen
Line and Newark
City Subway)

TVMs accept cash, credit cards and
debit cards. Newark City Subway is an
existing service that converted from
pay-on-entry operation. Most
passengers transfer to/from other NJT
services that have a separate fare—so
the TVMs also sell (1) upgrade fares,
(2) separate transfers and (3) ticket
with transfer included.

Northward extension planned for
Hudson-Bergen Line, incrementally
northwards to Ridgefield.

Planning to extend Newark City
Subway to Elizabeth.

NJT is also developing the South
Jersey light rail system in the
Philadelphia region, to connect
Trenton and Camden.

Portland, Tri-Met

Some downtown stations are in the

system’s downtown “Fareless Square”
3-zone system; sell additional upgrade
tickets to increase validity to “all-zone”

Airport MAX extension began
operation September 2001.
Interstate MAX to North Portland is
scheduled to open September 2004

Sacramento, RTD

Some downtown stations are in the
system’s reduced fare “Central City”
zone

Folsom/Amtrak and South Corridor
extensions under construction

Salt Lake City, UTA

Some downtown stations are in the
system'’s downtown free-fare zone.
In addition to vending tickets directly,
TVMs also vend tokens, which can
then be used to purchase tickets.

East extension to University of Utah
opened December 2001

San Diego Trolley

Fares depend on the number of
stations from origin to destination,
selected through the TVM

Mission Valley East extension to be
constructed; Oceanside-Escondido
line under development

San Francisco, Muni

Partial SSFC only; some platform
stations have no TVMs and riders
without prepaid fare media can pay
on entry by boarding the first car.

Muni Metro Third Street extension
scheduled to open in 2004; Central
Subway under development

San Jose, Santa
Clara Valley TA

Bulk purchase tokens are sold rather
than multi-ride tickets, but tokens
cannot yet be used with light rail

Tasman East and Capitol extensions
under construction; Vasona line
planned

St. Louis,
BSDA/SCCTD

TVMs at Lambert Airport offer only a
selection of the fare options available
at other stations—and at higher prices.
Noon period ride-free zone downtown.

St. Clair Co. extension opened in May
2001 (additional extension to Mid-
America Airport planned); new Cross-
County Line under development

Heavy Rail

Only two North American heavy rail services currently use SSFC: LACMTA (on its Red Line)
and Vancouver (SkyTrain). Table 1-2 summarizes these two systems. The LACMTA Red Line
subway has SSFC primarily for consistency with the SSFC on the Green and Blue LRT lines;
however, LACMTA has given consideration to converting the Red Line—and possibly the
Green and Blue Lines as well—to a barrier system. Vancouver uses SSFC to support a zonal
fare system without requiring entry/exit faregates; however, it too has considered conversion to
a barrier system for SkyTrain. Most heavy rail systems were initiated prior to the introduction
of the SSFC concept into North America and, thus, did not even consider it as an option.
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Table 1-2: North American Heavy Rail Services Using SSFC

City/Agency Pending
(Line) Comments Expansion
LACMTA (Red | TVMs accept (but do not vend) tokens
Line)

Vancouver, Currently has three fare zones and the fare depends on the | Millennium Line
SkyTrain/ number of zones traversed. Entire service area operates under construction
SeaBus under Zone 1 fares for evenings, weekends, and holidays.

SeaBus ferry service to North Vancouver largely operates
as a waterborne extension of SkyTrain service.

Recently added a magnetic stripe to bulk prepaid
“FareSaver” tickets and intermodal transfers

However, the strategy has been evaluated by at least one agency (the Metropolitan Atlanta
Rapid Transit Authority [MARTA] in Atlanta) for its heavy rail lines and may be considered by
others in the future. The advantages and disadvantages of the alternative fare collection
strategies for different types of service are discussed in the next chapter.

Commuter Rail

Although they are generally barrier-free, allow the advance purchase of tickets, and involve
inspection by conductors, the conductor-validated fare collection systems on most older
commuter rail services are not considered proof of payment. Unlike the case with a true
SSFC system, a conductor-validated approach allows the payment of the fare to the
conductor on board the train. A conductor-validated approach also differs from SSFC in that
the latter typically involves inspection of only a portion of passengers—although a few
commuter rail systems, such as Virginia Railway Express (VRE), actually conduct 100%
inspection, but are considered POP in that they do not accept on-board fare payment. As
indicated earlier, several newer commuter rail systems have opted for SSFC fare collection
(i.e., all riders must have a validated ticket or pass before boarding the train); in addition, one
older system, GO Transit (Toronto), converted from conductor-validation to SSFC, and
another system, Caltrain (Northern California), has begun such a conversion. The SSFC
commuter rail systems are summarized in Table 1-3.

Bus/Bus Rapid Transit

SSFC is not typically used in North America for bus or streetcar-type services. The exceptions
noted in Table 1-4 are cases where minimizing boarding time is critical because a multiple-unit
streetcar or articulated bus is used. Even in these cases, however, SSFC is not the only fare
collection strategy employed. Passholders can board through any door; riders without passes
need to pay on board at the farebox and collect a proof-of-payment receipt from the operator.
This is similar to the partial SSFC used on SF Muni’s LRT. As explained earlier, Tri-Met in
Portland experimented with SSFC on its buses, but discontinued it in favor of the traditional
pay-on-boarding strategy. No other North American agencies are known to have used SSFC
on regular bus service since then. (The strategy is being considered for some of the newly
developing bus rapid transit (BRT) services.)

Light Rail. Numerous new LRT services (i.e., in addition to extensions under development to
existing systems) are being developed; all are likely to use SSFC. The North American cities
now developing plans for—or in the process of implementing—LRT lines include the following:
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Table 1-3: North American Commuter Rail Systems Using SSFC

number of zones traversed.

City/Agency Recent/Pending
(Line) Comments Expansion*
Dallas-Fort Currently has two fare zones (this will increase to three Expanded to
Worth, DART with the next extension), and the fare depends on the connect with Dallas-
(Trinity Railway | number of zones traversed. Fort Worth Airport
Express) and westward to
connect with Fort
Worth
Los Angeles, TVMs accept cash and credit/debit cards and vend all
SCRRA tickets and passes.
(Metrolink) System has 24 unique fare zones, although the maximum
fare charges is for 7 zones.
System includes 6 lines, and fares are not interchangeable
between lines.
Miami, Tri-Rail | System has 6 fare zones, and the fare depends on the

Montreal, AMT

System switched to SSFC from more conventional
commuter rail operation only recently.

TVMs sell single-ride tickets only and require exact change.
System has 5 fare zones, and the fare increases with the
farthest (concentrically) zone in which any travel occurs.

San Francisco

There are no TVMs (only validators for use with multi-ride

(East Bay), tickets). Tickets are only available by mail, from station
Altamont attendants and through retail outlets.

Commuter System has 6 fare zones, and the fare depends on the
Express number of zones traversed.

Seattle, Sound
Transit
(Sounder)

TVMs accept cash, credit and debit cards, selling single-
ride tickets and all types of passes. Upgrade tickets are
also sold, for use in conjunction with transfers from buses.
Recently introduced single ride “scratch tickets” (not
available through TVMs). Essentially a flexible form of
“capped pass,” as the number of trip tickets to be
purchased for use in the next calendar month must be
decided in advance.

System has three fare zones, and the fare depends on the
number of zones traversed.

The current
Tacoma-Seattle
service is to be
supplemented with
additional lines for
Everett-Seattle
(2002) and
Lakewood-Tacoma
(2003)

Toronto, GO
Transit

Originally operated as a barrier-entry system; converted to
SSFC in the 1980s. Multi-ride paper ticket cancelers
optically sense marks from previous cancellations. A trial is
in progress for the alternative use of smart card
technology.

Tickets purchased from station attendants, with cash,
check, credit card, or debit card. Ticket price varies with the
specific origin-destination station pair.

Vancouver,
West Coast
Express

TVMs accept a stored-value smart card in addition to cash
and credit and debit cards. Ticket price varies with the
specific origin-destination station pair.

Washington
(DC), VRE

TVMs accept only credit/debit card payment (no cash); a
planned upgrade is to add a “promise to pay” ticket as an
alternative for those who would prefer to pay cash. Ticket
price varies with the specific origin-destination station pair.
TVMs may be equipped in the future to accept stored value
from SmarTrip smart cards issued by the Washington
Metropolitan Area Transit Authority.

*Pending expansion does not include various double-tracking or station infill projects on existing lines.

Table 1-4: North American Bus/Bus Rapid Transit Systems Using SSFC

City/Agency (Line)

Comments

tickets.

Ottawa, OC Transpo There are no TVMs at stops. Boarding riders without a pass must use the
(Transitway and other | front door and receive a ticket in exchange for paying the fare with cash,
articulated bus routes) | token or transfer. Fare inspectors randomly board to check passes and

Toronto, TTC (Queen | Same as Ottawa
Street Streetcar)

Overview
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e Austin, TX * Milwaukee, WI

» Charlotte, NC * Minneapolis, MN

e Cincinnati, OH * Norfolk, VA

* Columbus, OH » Orange County, CA
e Houston, TX e Ottawa, ON

* Kansas City, MO * Phoenix, AZ

e Louisville, KY » Seattle, WA

* Memphis, TN * Spokane, WA

e Miami, FL e Tampa, FL

Heavy Rail. No new heavy rail services are expected in North America for the foreseeable
future, with the exception of extensions to existing service.

Commuter Rail. Numerous regions are planning or exploring commuter rail service—and
many of these services could well decide to use SSFC.

Bus/BRT. Various cities have implemented measures to speed bus service in specific
corridors. A consortium of agencies—with FTA support—is developing demonstrations for BRT
service. In some cases, off-board fare collection will be employed to reduce boarding times.
Types of off-board fare collection being considered include both SSFC and barrier strategies.

SSFC Services in Europe

As indicated earlier, SSFC fare collection was pioneered in Europe. As in North America,
the strategy is used extensively for LRT and, to a lesser degree, for heavy or commuter rail
services. The main difference lies in the extent to which SSFC is used for bus and streetcar
operations. As explained at the beginning of this chapter, SSFC was inaugurated on buses in
Europe largely to address labor shortages. Equipment for self-service ticket sales and
validation was installed on board, and this was supported with random ticket inspection to
replace the previous approach of using conductors to collect all fares. In some cases, bus
operations have evolved along lines more similar to those in North America. For example, UK
operators often do monitor fare collection—the driver receives fares and operates the on-
board ticketing equipment.

In certain countries (e.g., Germany and Switzerland), SSFC is quite common on heavy rail
services. To some degree, this is related to the use of SSFC for other transit services in these
cities (i.e., when a new rail service was introduced, SSFC was adopted to retain consistency
with established fare collection services for other modes).

Outline of the ToolKkit

As suggested above, this Toolkit is intended to provide practical guidance to policy makers,
planners, and operating managers in designing, implementing, and operating an SSFC
system. The Toolkit has been designed to address the full range of issues and parameters
that an agency must consider in developing an SSFC system; these issues fall into the
following general categories:
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* Policy and Enforcement Issues (e.g., legal authorization for enforcement, measuring
the evasion rate, fare inspection rate and strategy, and fare evasion fine structure);

* Operational Issues (e.g., fare policy and structure, fare media distribution, use
of electronic fare media, and educating passengers and station monitoring and
security); and

» Capital and Equipment Issues (e.g., types of ticket sale/validation equipment/
technologies and system/station design considerations).

The Toolkit is divided into chapters that address each category; each chapter contains sections
that address the key design parameters and decision areas associated with that category.
Each section (1) identifies the issues that have to be addressed and/or decisions that have to
be made for the parameter in question; (2) identifies the other sections that are closely related
to this parameter; (3) presents the techniques or approaches that should be considered in
relation to the parameter; (4) describes the key considerations involved in selecting the most
appropriate technique/approach; (5) reviews industry practice in this area; (6) and presents a
summary of the findings and recommendations as to the best—or most reasonable—technique
or approach to employ.

Using the Toolkit

The Toolkit is designed for use by agencies at various points in the fare collection decision
process. The types of situations in which transit agencies might wish to use the Toolkit
include the following:

» Agencies implementing a new service (e.g., LRT or BRT) and seeking to choose
between SSFC and another fare collection strategy,

» Agencies trying to decide whether to switch to SSFC from another fare collection
strategy,

» Agencies currently using SSFC and trying to decide whether to switch to another fare
collection strategy, and

» Agencies looking for opportunities to improve an existing SSFC system.

Figure 1-1 shows the use of the Toolkit for each of these paths. Essentially, each of the first
three types of users should begin with the next chapter, Fare Collection Strategies. This chapter
discusses the relative advantages and disadvantages of SSFC versus the other major fare
collection strategies: barrier, conductor-validated, and pay-on-boarding. The chapter provides
guidance in the estimation of costs for introducing SSFC and reviews the results of analyses
conducted by U. S. transit agencies that have considered alternative strategies. Agencies
simply looking to enhance or optimize their existing SSFC systems can skip that chapter and
proceed to the chapters addressing the parameters and issues identified above. The document
is designed to be modular in structure; as mentioned above, each of the key decision areas is
addressed in a stand-alone section. Thus, the contents of the Toolkit are as follows:
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Chapter 2. Fare Collection Strategies
Chapter 3. Policy and Enforcement Issues
Chapter 4. Operational Issues
Chapter 5. Capital and Equipment Issues
Appendixes: A. Glossary

B. Survey Effort and Results

C. Literature Review

D. Contact Information

E. Executive Summary

Do you have a self-service Yes
barrier-free fare collection
system operating now? s you
considering
/ switching from
SSFC to another
Is another form of form of fare
fare collection in collection?
operation? Yes
=
Path 1: Choose Path 2: Decide Path 3: Decide Path 4: Look
between SSFC whether to whether to for
and alternative switch to switch from opportunities
fare collection SSFC from an SSFC to an to enhance an
methods for a alternative fare alternative fare existing SSFC
new operation collection collection operation
method, in an method, in an
existing existing
operation operation
Comparison of
Alternative
Strategies I S B . 2N
Policy and
Enforcement
Issues
Operational
Issues
Capital and
Equipment
Issues

Figure 1-1: Guide to Use of the Toolkit
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Chapter 2: Fare Collection Strategies

Introduction: Alternative Fare Collection Strategies

The type of fare collection an agency selects will depend to some extent on the type of service.
In many cases, a particular strategy is clearly appropriate, given the mode, the infrastructure
requirements and constraints, the demand volume, or other factors. In North America, most
LRT systems use SSFC, heavy rail systems typically use barrier fare collection (i.e., payment
at a faregate or to a ticket agent), and bus systems generally use pay on boarding (i.e., using
a farebox or ticket processing unit). However, as noted in Chapter 1, there are exceptions.
The strategies that have been applied to the different modes in North American systems are
summarized Table 2-1.

Comparing the Fare Collection Strategies

Each strategy has advantages and disadvantages, and these may differ for a particular mode
depending on various factors, as suggested above. Table 2-2 presents a comparison of the
strategies with regard to several such factors. SSFC is compared with each of the other three
strategies below.

SSFC Versus Barrier Fare Collection

These two strategies can be considered for LRT, heavy rail, and BRT systems. Although
each strategy offers certain advantages over the others—as shown in Table 2-2—the most
significant factors to consider are (1) the station or platform configuration and constraints
and (2) the expected passenger volume. Basically, SSFC is usually more appropriate in an
environment featuring open platforms, especially if any are at street level. In other words, if it
is infeasible to install faregates and establish a clearly defined paid area, a barrier system will
not be an option.

With regard to passenger volume, consistently high volumes (e.g., as would be experienced in
a heavily used downtown rail station) suggest that a barrier system should be given serious
consideration. The very nature of on-board inspection requires sufficient space for the inspector
to walk through the car and check each rider, and very crowded cars will interfere with the ability
to conduct effective fare inspections. (Of course, even an LRT service that typically receives
only moderate use can occasionally become overcrowded; at such times, inspectors may have
to conduct inspections on the platform, as passengers enter or exit the platform).

Passenger volume will also affect the costs associated with the two strategies. The typical
trade-off between the costs of SSFC and barrier fare collection is higher labor costs (i.e., for
the fare inspectors) for SSFC versus higher capital costs (i.e., for the faregates, as well as
TVMs) for a barrier system. However, if the number of passengers necessitates a high enough
number of TVMs, then the capital cost for SSFC can approach—or even exceed—the cost for
a comparable barrier system. If the capital cost of SSFC is high enough, the total annual cost
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Table 2-1: Potential Use of Fare Collection Strategies

Fare Collection Commuter
Strategy LRT Heavy Rail Rail BRT Bus
Self-Service
Barrier-Free O O O O O
Fare Collection
Barrier 0
Pay on
boarding -
Conductor-
validated O
Table 2-2: Comparison of Fare Collection Strategies
Self-Service Barrier-
Free Conductor- Pay on
Factor/Issue Fare Collection Barrier validated boarding

characteristics

defined entry/exit

Equipment TVMs, validators, Faregates, TVMs, TVMs,* TOMS,* Fareboxes, ticket

needed TOMS, hand-held add-fare machines validators,* hand- processing units*
readers* held readers*

Station or Open (elevated) or on- Requires space for Open platform NA

platform street platform gates and TVMs and

Crowded cars can
interfere with inspection.
May require high no. of
TVMs

Handling large
passenger
volumes

Doesn't affect ability
to collect fares

Crowded cars can
interfere with
inspection

Slows boarding

Fare evasion Depends on inspection
pattern, fine structure,

level of crowding

Caused by faregate
“jumping,” short-
swiping farecards

Minimal, since
conductor inspects
or collects fare from

Caused by using
invalid pass or
transfer. Also

transfer to bus

bus must be issued
with rail ticket

everyone; could be | caused by

problem at crowding at

congested times boarding point
Handling Transfer from bus can Transfer from bus Transfer from other | (see other
Intermodal be used as SSFC on must be machine- mode can be strategies)
transfers LRT; SSFC can include | readable; transferto | shown to conductor

Handling zonal More complicated (to

Requires exit gates

Commuter rail lines

Rider tells driver

(inspectors need hand-
held readers)

valid pass

fares use and to enforce); and add-fare invariably zoned destination (or
must include origin for machines zone), pays
validation accordingly
Use of AFC Use to buy SSFC ticket, | Faregates read Conductors need Need ticket
or have to validate farecard and deduct | hand-held farecard | processing
farecard—or have pass | value—or indicate readers / units/card

processing units

readers; ease of
revaluing is issue

Security and
customer service

Inspectors provide
presence on vehicles
and platforms. Added

If no ticket agents,
security needed in
stations and on

Conductors provide
presence on all
trains

Driver
responsible for
security and

value tickets; may be
queues to buy or
validate, but not to
board

gates (easiest if
cash accepted); may
be queues

security needed at other | trains customer
times assistance on
bus
Customer Needs validation of Depends on types of | No need to prepay | Needs either
convenience multi-ride or stored- payment accepted in | or validate, no need | prepayment

for exact change,
and no queuing (to
pay or board)

(pass or multi-
ride option) or
exact change;**
may be queues

Capital costs Lower than barrier,
unless high vol.

Requires many TVMs

Cost of faregates
high, but requires
fewer TVMs than for
SSFC (validation at

Lower than SSFC;
may be lowest
(depending on no.
of TVMs used)

Lowest costs:
fareboxes, but no
TVMs

faregate)
Operating costs Higher labor cost than Lower labor cost Highest labor cost Lowest labor cost
barrier than SSFC

*optional; may be required if AFC is used

**validating fareboxes will not require exact change, but change will be in form of stored-value card
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(i.e., the annual operating cost plus the annualized capital cost) can well exceed the annual cost

of a barrier system.

Examples of two such analyses (from San Juan and Atlanta) are
shown in the boxes. In both cases, the estimated costs of SSFC

An analysis in Atlanta
several years ago considered
the possibility of converting
from a gated to a barrier-free
system and found that the
SSFC option would have a
significantly higher capital
cost: roughly $14 million vs.
an estimated $5 million for
replacement or rehabilitation
of the existing barrier system.
When these costs were
annualized and added to
estimated annual operating
costs, the overall annual costs
were on the order of $7.2
million for SSFC and about
$4.7 million for the barrier
option. The most significant
factor in this difference was the
extensive TVM requirement
that was assumed. MARTA
decided not to switch to
SSFC at that time—although
the possibility has been
subsequently raised again
recently.

(Source: Metropolitan Atlanta Rapid
Transit Authority, Proof of Payment
Fare Collection Study: Report #4,
Cost Comparison and Implementation
Issues, June 1993.)

Toolkit.

were determined to be significantly
higher than the costs associated with
introducing or retaining barrier
systems.

Thus, while there will always be
exceptions arising from local
circumstances, heavy rail systems—
with their potentially high ridership
and enclosed stations—are typically
better suited to barrier fare
collection, while LRT and BRT
systems—typically featuring
relatively small, open platforms—uwill
usually be better off with SSFC.

Although introducing any new fare
collection system results in a range of
technical and operational
requirements, SSFC has myriad
institutional and management issues
and requirements beyond those
associated with barrier-type
strategies. These relate in particular

In San Juan (PR), an analysis
of the relative costs of using
an SSFC vs. a barrier system
for the new Tren Urbano rail
system determined that the
expected ridership (115,000
per weekday) was too high to
allow a cost-effective SSFC
system. The capital costs

for the alternatives were
estimated to be quite close:
$10.3 million for SSFC, $10.6
million for a barrier system.
However, the high number of
inspection personnel needed
resulted in a much higher
annual operating cost for
SSFC: $3.8 million vs. $1.3
million; the estimated overall
annualized costs (i.e.,
annualized capital cost plus
annual operating cost) were
$4.6 million for SSFC vs. $2.2
million for a barrier system. A
barrier option was selected.

(Source: DMJM, FR Harris, and
Multisystems—for Tren Urbano
GMAEC. Comparison of Alternative
Fare Scenarios, July 1997.)

to the inspection and enforcement area. For instance, because
the strategy relies on inspectors’ ability to enforce fare payment by
issuing citations for fare evasion, an agency must establish its
legal authority to conduct fare inspection and enforcement and will
have to establish a working relationship with the local court
system. The agency will also have to address items such as
devising an inspection strategy, setting the levels of fines,
educating passengers in the requirements of SSFC, and designing easy-to-use TVM user
interfaces. These and the other SSFC requirements are detailed in the remainder of the

SSFC Versus Conductor-Validated Fare Collection

This choice applies only to commuter rail operators. As suggested earlier, the two strategies
are quite similar. In fact, from the agency’s point of view, the only fundamental difference in
the two strategies is whether or not the conductors/inspectors will collect cash (or other forms
of payment) on board. If the agency elects to not accept on-board fare payment, then it can
inspect a portion of riders, rather than all riders.

Comparison of Fare Strategies
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Reducing the number of inspectors will reduce operating costs, although this has to be
weighed against the concomitant loss of revenue through fare evasion. As indicated in Table
2-2, there should be minimal fare evasion in a conductor-validated system—although it may
not be possible to check all passengers in particularly heavily congested travel periods; 100%
inspection (i.e., without collecting on-board payments) will clearly be much more effective at
limiting evasion than will random inspection. Of course, the ability to receive all or at least a
portion of the fine revenue collected will compensate for revenue loss from evasion to some

extent.

An example of this type of comparison is shown in the box. As
indicated, NJ Transit decided not to convert its commuter rail
service to SSFC, although the agency did convert its Newark
City Subway to SSFC and also installed SSFC on its new
Hudson-Bergen light rail line. The lone example of a commuter
rail service converting to SSFC is GO Transit in Toronto—
although the original fare collection system used entry/exit
barriers. The newer commuter rail systems have, by and large,
opted for SSFC from the beginning.

SSFC Versus Pay-on-Boarding Fare Collection

These two strategies can be considered for LRT, BRT, and bus
systems. However, as explained in Chapter 1, SSFC has not
been found appropriate for typical bus operations (i.e., unless
multiple-door boarding on articulated buses is a requirement).
Thus, this choice will generally be limited to (1) those few LRT
services (i.e., those in Pittsburgh, Boston,! and Philadelphia) or
heavy rail services (i.e., in Cleveland) now using pay on boarding;

NJ Transit analyzed the cost
impacts of converting its
commuter rail operations to
random inspection SSFC as
part of a system-wide fare
collection study conducted in
1997. This study found that,
given the increased risk of lost
revenues—as well as the
need for additional TVMs and
other equipment—SSFC
would not be cost-effective for
NJ Transit's commuter rail
services.

(Source: Booz-Allen & Hamilton,
Ticketing and Fare Collection
Alternatives: Technical Memorandum
— Strategic Plan for Ticketing and
Fare Collection, for New Jersey
Transit, March 1997.)

and (2) new BRT services that have not yet selected a fare collection strategy.

The major advantages offered by SSFC over pay on boarding are as follows:

* Reduced boarding times—and therefore vehicle dwell times—by allowing boarding
through all doors, rather than the single door used in the pay-on-boarding system. This
gives the agency the potential to operate fewer vehicles and thus to reduce operating
costs—or at a minimum, improve service reliability. Boarding through all doors is
particularly important with higher capacity articulated buses. In the case of LRT, single-
door boarding cannot support trains with two or more separate cars.

» Elimination of the requirement that the operator be responsible for fare collection and
enforcement. Having this responsibility can detract from the operator’s major
responsibility—to operate the vehicle safely. Moreover, there is potential for high fare
evasion at crowded stops—i.e., where the operator may have difficulty ensuring that

every passenger pays the fare.

1 The MBTA's Green Line actually has a combination of pay-on-boarding and barrier fare collection—depending on the

stop/station. The subway portions of the line have enclosed stations, with faregates.
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An agency must consider the cost implications of switching from pay on boarding to SSFC.
Although there will be some savings related to eliminating the need for fareboxes on the
vehicles, the need for on-street equipment (i.e., TVMs)—and possibly ticket office machines
(TOMs) and hand-held readers—instead will likely offset any farebox-related savings. As
suggested above, SSFC offers the potential for operational savings based on reduced dwell
times; however, there are new costs involved, including hiring fare inspectors and making
station and stop modifications necessary for installation of TVMs. Regarding the last point,
some systems may have stops or stations that will not readily accommodate TVMs, and
alternative ticket sales and validation approaches will be needed in those cases. As explained
below, one option is to provide for on-board ticket sales and validation.

As indicated in the box, PAT in Pittsburgh plans to convert its LRT pay-on-boarding system to
a strategy based on SSFC, but possibly also allowing on-board ticket sales. Two of the other
agencies mentioned above (MBTA in Boston and the Greater Cleveland Regional Transit
Authority [GCRTA]) have indicated that they plan to evaluate the possibility of switching to
SSFC in the near future. Most of the agencies developing BRT services have not yet made
decisions on fare collection. However, indications are that SSFC will certainly be given strong
consideration in these cases.

PAT in Pittsburgh has evaluated the possible conversion of its pay on boarding LRT system to SSFC. In a study
completed in 1998, PAT compared the continuation of pay on boarding with several SSFC scenarios. The overall
costs for the existing system (pay on boarding) and three SSFC variations were found to be very close. The
estimated capital costs were $2.5 million for pay on boarding, and $5.6 to $8.6 million for the SSFC alternatives.
However, owing in part to assumed operating cost savings from reduced dwell times, the SSFC operating costs
(roughly $0.7 million for all scenarios) were estimated to be lower than the cost associated with the existing
strategy ($1.1 million). The overall annualized costs were calculated to be $1.3 million for pay on boarding versus
$1.1 to 1.3 million for SSFC.

Although there was no clear favorite in terms of cost, SSFC (a scenario with on-board ticket sales and validation)
was determined to be most advantageous to PAT—for allowing greater operating flexibility, offering the likelihood
of reducing boarding/dwell times, and removing the operators from the fare collection/enforcement process. This
scenario was envisioned as using either small TVMs or fareboxes with ticket-issuing capability; one of these units
would be placed at each end of each vehicle, along with a validator next to each entrance (i.e., four per vehicle).
People with tickets or passes could then board anywhere, while anyone lacking SSFC would have to board at
one end of a vehicle or the other and buy a ticket. This scenario addresses the agency’s concern that it is not
physically feasible to place a TVM at every LRT stop. PAT plans to pursue an SSFC strategy, but had not yet
begun implementation as of this writing.

(Source: Booz-Allen & Hamilton [for GAEC], Stage |l Light Rail Transit Program — Fare Collection Review and Cost Analysis Update, for Port
Authority of Allegheny County, December 1998.)

The next section presents guidelines on estimating costs for an SSFC system.

Developing SSFC Cost Estimates

To assist agencies in estimating the capital and operating costs of SSFC, this section
illustrates a cost estimation methodology. Using a hypothetical SSFC example for an LRT
line, guidelines are presented for estimating the basic cost elements. Of course, the specifics
will differ for each real-world analysis. For details on typical alternatives for various elements
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of the fare system (e.qg., different types of equipment and inspectors), consult individual
sections of the Toolkit.

Cost Components

Capital Costs. Introducing an SSFC system will typically require all—or most—of the
following cost elements; some systems may not include TOMs and hand-held readers:

* TVMs (purchase and installation);

» Stand-alone validators (purchase and installation);

* TOMSs;

* Hand-held card readers;

» Station controllers (purchase and installation);

» Central computer/data processing system (purchase and installation);

» Spare modules and test equipment;

» Training and manuals; and

» Contingency.
The extent of the individual cost items will depend mainly on infrastructure and installation
requirements (e.g., structures, power supply, and communications), the unit costs for the
various types of equipment needed, and the quantities of equipment being procured.
Infrastructure and installation requirements tend to be very site-specific and can vary greatly,
depending on the nature of the infrastructure already in place.
TVMs and other fare collection equipment are not manufactured as commercial “off-the-shelf”
units; the equipment requires considerable customization, and orders are typically small. The
unit cost for a particular type of equipment—and the lump-sum cost for engineering,

development, and testing—can vary considerably based on factors such as the following:

» Equipment and software features (e.g., fare media types, user interface, and credit and
debit card acceptance) and the degree of customization they require,

e Quantities,
* Options,
» Timing—and type—of procurement (including terms and conditions), and

* Business conditions in the marketplace.
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Operating and Maintenance Costs. The primary component of the operating and
maintenance cost in an SSFC system is labor. Staff categories often associated with an
SSFC fare system include the following:

» Fare inspection,

* Revenue servicing and collection,

» Equipment maintenance,

» Data processing/clerical,?

» Security,

* Fare media sales, and

» Marketing and customer education.?

The key factors are the salary (including fringe benefits) of each staff category and the
number of each type of staff. Depending on the organizational structure of the agency, staff in
these categories might work for any of several divisions or departments. As such, they may
have other duties, and each agency needs to decide on an appropriate percentage of the
labor costs to allocate to the SSFC system. The costs of consumable items associated with
fare systems operation (e.g., ticket stock and supplies) are also typically included in the
operating cost.

A simplified cost estimate for a new SSFC system is presented below.

Hypothetical Scenario

An example of how to estimate costs is provided in the following scenario. An LRT line is
being developed along an existing rail right-of-way. There will be 15 stations on the line,
which runs from a suburb into the downtown; trains will load from platforms on either side of
the tracks. Several bus routes will be reoriented to feed the LRT stations.

The average daily boarding volume is 13,000, with peak period boardings of 3,300
passengers per hour. The morning peak demand profile is as shown in Table 2-3 (the
evening peak reverses this pattern).

Proof-of-payment options will include monthly passes, ten-ride tickets, single-ride tickets, and
transfers from connecting buses. Passes and ten-ride tickets will be sold at attended locations
in the downtown stations. Station TVMs will vend single-ride and ten-ride tickets; TVM
payment options will be cash and credit and debit cards. Table 2-4 summarizes the

2 This category includes resources for coordinating and interacting with the courts and the adjudication process.
3 This category includes development of marketing materials and development/installation of signage in stations.
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Table 2-3: Morning Peak Demand Profile for Hypothetical Scenario

Peak Boarding Rate

Peak Alighting Rate

Stations (passengers per hour) (passengers per hour)
Outermost 10 300 30
Innermost 5 60 600

Table 2-4: The Percentage Use of the Various Fare Media by Passengers Starting
Their Trip at a Station, as well as Those Arriving on a Connecting Bus

Fare Media

Trip Begins on

Monthly Pass

Ten-Ride Ticket

Cash

Rail

16%

4%

20%

Connecting Bus

24%

6%

30%

Total

40%

10%

50%

Note: Figures representing passengers who need to use a TVM for at least some trips are shown in bold.

percentage use of the various fare media by passengers starting their trip at a station, as well
as those arriving on a connecting bus.

The following sections outline the initial high-level cost estimation process. First, the equipment
guantities and personnel requirements are estimated. These figures are then combined with
unit cost information to develop a preliminary estimate of the capital and annual operating
costs for an SSFC system.

Estimating Equipment Requirements and Capital Cost

Each platform direction will be equipped with a single cluster of TVMs, with the intent that
there be enough to avoid excessive queuing during the peak period. TVMs would be used for
purchasing ten-ride tickets (every 10th trip on average) and for purchasing single-ride paper
tickets (every trip). There will also be stand-alone validators to allow the validation of
previously purchased ten-ride tickets.

The quantity of TVMs required depends on the peak demand relative to the expected
throughput of each TVM. The weighted average transaction time can be estimated as shown
in Table 2-5, with a corresponding average throughput of about 145 passengers per hour for
each TVM.

Table 2-5: Expected Use of TVMs

Weighted
% of Relative % of Average Average
Transaction % of Boardings TVM Transaction | Transaction
Type Passengers | Using a TVM | Transactions Time Time
Single Ride 20% 20% 95% 25 seconds
Ticket
24.5 seconds
Ten-Ride 10% 1% 5% 15 seconds*
Ticket

*Shorter transaction time assumes a mix of cash and credit/debit purchases.
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The peak boarding rate at the outer stations is estimated at 300 passengers per hour, of
which 21%—or 63—are expected to use a TVM. The throughput of 145 passengers per hour
suggests that a single TVM would be sufficient. On occasions when it is out of service,
passengers could cross and use the TVM on the opposite platform. For the inner stations, the
peak boarding rate is estimated at 600 passengers per hour (i.e., in the P.M. peak), with
21%—or 126—expected to use a TVM. This is close enough to the throughput limit that
longer queues will occur more often—suggesting that two TVMs per platform would probably
be a better choice.

Thus, the total estimated TVM quantity is 2 each for the 10 outer stations and 4 each for the
5 inner stations—for a total of 40. These TVMs require a communications network and a
central computer system—for monitoring device alarms and enabling real-time credit and
debit card authorization transactions. The estimated throughput for stand-alone validators
would be about 1,200 passengers per hour, so no more than a single validator would be
needed for each platform—for a total of 30 validators.

The estimated costs associated with these assumptions are shown in Table 2-6. As indicated,
the total capital cost for the system is roughly $4.7 million, which translates into a cost of
approximately $313,000 per station.

Estimating Personnel Requirements and Operating Cost

The number of fare inspectors required can be estimated on the basis of the expected daily
ridership, because the intent typically is to inspect a planned percentage of the passengers.
The results of the agency survey conducted as part of this project suggest that a typical fare
inspector coverage ratio—for operations similar to this hypothetical example—would be on
the order of 0.3 inspectors per 1,000 daily passengers. For the average daily boarding
volume of 13,000, this suggests a total of four inspectors. Based on the survey results, the
typical fully loaded labor cost for each fare inspector (i.e., salary plus fringe benefits) might be
on the order of $50,000. (The actual cost varies considerably from agency to agency—
depending on the details of local labor agreements, as well as the prevailing wage rates in
each locale.)

With regard to maintenance personnel, a general rule of thumb is one maintainer per 25 TVMs,
and one maintainer per 150 validators. This translates into a requirement for the example
system of two full time—equivalent (FTE) positions; the example assumes an annual cost of
$65,000 (salary + fringe benefits) for each maintenance person. The following additional FTE
positions and annual cost are also assumed: five fare media sales ($35,000), two security
($40,000), two revenue service/collection ($40,000), and one data processing/clerical
($35,000). The estimated costs for these personnel, as well as for supplies (e.g., ticket stock
for TVMSs), are shown in Table 2-6. As indicated, the annual operating and maintenance cost
for the hypothetical system is estimated to be roughly $1.2 million.

As suggested earlier, the actual costs for many of the above categories will vary depending
on local conditions and other factors. This example was designed to show, in a simplified
fashion, a possible methodology for estimating the order of magnitude costs for an SSFC
system. The types of information needed to develop these costs are discussed further within
the individual sections of the Toolkit.
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Table 2-6: Example of an SSFC Cost Estimate

Item Material Costs
Installation &
No. Description Qty] U/M Unit Total % Engineering % Testing Total
Capital Costs
1 |Ticket Vending Machines 40| ea ] $ 55,000 |$ 2,200,000 | 30%]| $ 660,000 | 5%| $ 110,000 | $ 2,970,000
2 |validators 30| ea|$ 5000|$% 150,000 | 30%| $ 45,000 | 5%] $ 7,500 | $ 202,500
3 |Station Controller 15| ea|$ 5,000]|% 75,000 | 30%]| $ 22,500 | 5%| $ 3,750 | $ 101,250
4 |Central Computer System 1] ea]$ 250,000 % 250,000 | 30%]| $ 75,000 | 5%| $ 12,500 | $ 337,500
5 |Spare Modules & Test Equipment 1] lot]$ 267,500|$ 267,500 ] 15%| $ 40,125 | 2%] $ 53501 % 312,975
6 |Training and Manuals 1] lot]$ 133,750 % 133,750 $ 133,750
subtotal $ 3,076,250 $ 842,625 $ 139,100 § $ 4,057,975
7_|Capital Contingency @ 15% $ 461,438 $ 126,394 $ 20,865 | $ 608,696
Total $ 3,537,688 $ 969,019 $ 159,965 $ 4,666,671
Annual Operating & Maintenance Costs
8 |Fare Inspectors 4| ea]$ 50000|$ 200,000 $ 200,000
9 |Equipment Maintainers 4| ea]$ 65000|$ 260,000 $ 260,000
10 |Revenue Servicing/Collectors 4 |eal$ 40000|$ 160,000 $ 160,000
11 |Security Staff 41 ea]$ 40000|$ 160,000 $ 160,000
12 |Data Processing/Clerical Staff 4 |ea]$ 35000(% 140,000 $ 140,000
13 |Fare Media Sales Staff 4 |ea]$ 35000($ 140,000 $ 140,000
14 |Supplies (e.q., ticket stock) 1] lot]$ 15,000| $ 15,000 $ 15,000
subtotal $ 1,075,000 $ 1,075,000
15 |Operating Contingency @ 10% $ 107,500 $ 107,500
Total $ 1,182,500 $ 1,182,500
Annualized Capital Cost $ 513,334 $ 513,334
Total Annualized Cost (Cap.+ O&M) $ 1,695,834 $ 1,695,834
Present Value of Operating Cost $ 14,555,595
Total Capital + PV Operating Cost $ 16,251,429
NOTES: Annualized Cost per 1,000 Daily Passengers
Design is for 15 Light Rail stations, and average daily ridership of 13,000
TVMs include bills, coins, coin recirculation, escrow, credit/debit and provisions for smart cards Annualized Cost per Station

Equipment Costs (items 1-4) $ 2,675,000 $ 113,056

Spare Modules and Shop Test Equipment, 10% of Equipment Cost $ 267,500

Training and Manuals, 5% of Equipment Cost $ 133,750

Labor costs are per annum (for Year 1)

Annualized capital cost based on 15-year economic life of system and 7% annual discount rate; annualization factor = 0.110
Present value of operating & maintenance cost assumes 2% labor cost escalation rate, 7% discount rate and 15-year system life
U/M = Unit of Measure

Estimating Total System Cost

The overall system cost (capital plus operating) can be expressed in two ways: (a) annualized
total cost or (b) total capital plus present value of operating cost. The annualized total cost
represents the annual operating cost plus the annualized capital cost (i.e., assuming a 15-year
economic life of the system and a 7% annual “discount rate™). As shown in Table 2-6, the
total annualized cost for the suggested system is approximately $1.7 million. The average cost

4 This is the discount rate required by the U.S. Office of Management and Budget for the evaluation of any project seeking
federal funding. The discount rate is used with cost expressed in constant dollars and thus represents a rate of return net of
inflation.
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per 1,000 passengers would be on the order of $130,000, while the cost per station would be
about $113,000.

The second method of depicting total costs is to add the total capital cost to the total
operating cost over the life of the system. Present value is a common approach to dealing
with a stream of future costs; it can be thought of in general terms as the funds that would
need to be set aside and invested to cover the future costs. As indicated in Table 2-6, the
total cost—capital cost plus the present value of operating costs over the assumed 15-year
economic life of the system—is roughly $16 million.
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Chapter 3: Policy and Enforcement Issues

This chapter discusses the types of SSFC Individual Sections
policy and enforcement issues an agency
must address. The major decision and issue Decision Area page

areas are as follows:

Legal Authorization for Enforcement  3-4
» Legal Authorization for Enforcement—

How does an agency establish its legal | Measuring the Evasion Rate 3-9
authority governing inspection and
enforcement? Inspection Strategy 3-13

- Measuring the Evasion Rate—How Inspection Rate & No. of Personnel  3-19

should an agency measure and

estimate its fare evasion rate? Ve Ol MEEEE PErsiEl G
_ Treatment of Fare Evaders 3-30
* Inspection Strategy—What general
inspection strategy should be Fare Evasion Fine Structure 3-35
pursued? What pattern of inspection
should be used? Fare Evasion Follow-up Program 3-41

* Inspection Rate and Number of Personnel—What is a reasonable inspection rate?
What is the appropriate number of inspection personnel? What is a reasonable
productivity for inspectors?

* Type of Inspection Personnel—What type of personnel should be used to perform
inspections (i.e., police versus other staff and in-house versus contract)? What are the
advantages of uniformed versus plainclothes inspection personnel?

* Treatment of Fare Evaders—What types of action can—and should—an inspector take
when an evader is apprehended? What special circumstances, if any, will the inspector
consider when apprehending an evader?

» Fare Evasion Fine Structure—What is an appropriate fine structure?

» Fare Evasion Follow-up Program—How can an agency track evaders who have been
cited—and the outcomes of court cases?

Key considerations and techniques, approaches, and options for each area are shown in
Table 3-1.



Table 3-1: Summary of Policy and Enforcement Decision Areas

Decision Area

Considerations

Techniques/Approaches/Options

Legal Authorization
for Enforcement

Limitations in existing law
Relationships with state and local
governments

State enacts legislation
Local governments enact
legislation

Governing board of agency
authorizes

Measuring the
Evasion Rate

Enforcement data needs
Inspection strategy
Treatment of evaders
Consistency of enforcement

Use regular inspection results, i.e.,
the totals reported by the
inspectors from their normal
inspection tours

Use the results of 100% inspection
“sweeps”

Conduct special field audits and/or
surveys on a periodic basis
Include only riders who are
actually given citations

Include all riders found not to be
carrying POP

Inspection Strategy

Philosophy of deterrence
Treatment of evaders

Impact on number of inspection
personnel needed

Tracking evasion patterns
Public safety

Labor issues

Covering the whole system
Random inspections, at the
discretion of inspection teams
Targeting peak periods (i.e.,
targeting the largest volumes of
riders)

Targeting specific evasion problem
areas

100% “sweeps”

Inspection Rate
and Number of
Personnel

Length and configuration
of system

Daily passenger volumes
Inspection strategy

Type and cost of inspection
personnel

Available budget

Ancillary duties

Use of inspection teams

Consider industry experience:

— Inspection rate

— Number of inspectors/1000
riders

— Productivity of inspectors

— Relationship between
inspection and evasion rates

Type of Inspection
Personnel

Effectiveness

Cost/budget

Role of inspection personnel
Liability if armed

Legal authority
Management control

Ability to conduct “sweeps”
Scheduling

Agency police

Contract police

Agency staff (non-police)
Contract security

Treatment of Fare
Evaders

Impact on deterrence and ability
to track repeat offenders

Image of agency

Inspection strategy

Level of conflict with evaders
Impact on productivity of
inspection personnel

Issuing citations to most evaders
Issuing warnings, rather than
citations, to most evaders

Giving inspectors discretion as to
whether to issue a citation or
warning

Removing evaders from the
vehicle (i.e., in addition to being
cited/warned)

Fare Evasion Fine
Structure

Basic fine strategy
Treatment of evaders
Image of agency

Ease of implementation/
administration

Judicial environment
Prevailing fine structure for
other violations

Receipt of fine revenue

Assessing the same fine for all
offenses

Assessing different fines for
different types of offenses

(i.e., based on the nature of the
violation)

Assessing escalating fines for
repeat offenses

Excluding passengers from the
system for repeat offenses
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Table 3-1: Summary of Policy and Enforcement Decision Areas (cont.)

Decision Area

Considerations

Techniques/Approaches/Options

Fare Evasion
Follow-up Program

Impact on deterrence

Cost

Court system procedures
Number of courts

Ability to track cases

Agency share of fine revenue

Book citations

Track selected citations
Follow all citations through to
resolution

Appeal procedure within the
agency

Policy/Enforcement
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Legal Authorization for Enforcement

Issues/Decisions

In implementing an SSFC/POP system, a transit agency must establish legal authorization for
the inspection and enforcement programs. The basic operating assumptions of an SSFC
system (i.e., that a passenger must pay a fare and carry

proof of payment of the proper fare, that inspection Related Sections
personnel may approach passengers to request that they
display their proof of payment; and that inspection Inspection Strategy

personnel may issue citations if passengers do not
present valid proof of payment) all must be established in | Tyne of Inspection Personnel
law.

, ) , . Treatment of Fare Evaders
There are certain challenges involved in getting

appropriate state legislation or a local ordinance Fare Evasion Fine Structure
instituted, however. For instance, the enforcement power
being granted to an agency is akin to police power, but Fare Evasion Follow-up Program

the personnel involved will not necessarily have the
training or experience of police officers. Moreover, the
crime that most evaders will be accused of having committed represents “theft” of an amount
typically around $1. Such a small amount may make the infraction seem insignificant—and
potential penalties too large. There can also be complications in establishing legal authorization
where a transit service operates in more than one county or state.

The basic issues an agency must address regarding establishing legal authorization for SSFC
are as follows:

* What is the nature of existing laws that may pertain to SSFC inspection and
enforcement issues, and are any directly applicable to the agency’s requirements?

» At which level of government will the system be authorized (i.e., state or local
government, or perhaps the governing board of the agency)?

The approaches that can be employed in establishing legal authorization for the SSFC

system, the key considerations, and a summary of current practice and recommendations in
this area are reviewed in the following sections.

Techniques/Approaches
Steps Needed
There are two basic approaches to establishing legal authority for an SSFC program:

» Utilizing existing legislation to authorize the agency’s inspection and enforcement
program and

3-4 Policy/Enforcement



Toolkit for Self-Service, Barrier-Free Fare Collection

» Developing/enacting new legislation—or modifications to existing statutes—that will
appropriately authorize the program.

Existing laws prohibiting “theft of service” or trespass may be the basis of a program of
inspection and enforcement. However, as further explained below, there may be significant
limitations in these laws, and the agency will, in many cases, be better off seeking new
legislation. Thus, the first step will be to do a survey of all potentially applicable existing
statutes. At this time, the agency should also review the details of the legislation and
ordinances authorizing SSFC systems in other states.

Depending on its assessment of the viability of existing laws, the agency should next decide
whether to try to (1) amend one of these laws or (2) draft new legislation specifically tailored
to the requirements of the enforcement system. There are three basic alternatives in terms of
the setting for legal authorization:

» Legislation passed at the state level,

* Local ordinance, and

» Authorization under the powers of the agency’s governing board.
As is further discussed below, one consideration in identifying the appropriate entity is the
nature of the transit agency’s existing relationships with the different governmental units.
These relationships may affect the agency’s ability to get necessary legislation passed in a

timely fashion. In short, the agency should identify the best vehicle available for securing the
authorization it needs prior to the opening of the SSFC system.

Requirements of Legislation

The transit agency should ensure that the legislation authorizing SSFC includes language
that does the following:

» Defines acceptable proof of payment;

» Allows the agency to define the “paid area” (e.g., whether on a vehicle or on a station
platform);

» Specifies all the situations in which a passenger is expected to have POP;

» Establishes the authority of inspection personnel and defines their powers and its limits
(e.g., will the inspection personnel have arrest authority?);

» Establishes that there will be a penalty for fare evasion, allows the transit agency to set
the actual fine structure, and also allows the level of the fine to be increased for repeat
offenses; and

» Allows the transit agency to receive at least a portion of the fine revenue.
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Certain details (e.g., maximum fine) may be specifically spelled out in the legislation—or the
legislation can effectively give the agency the authority to establish many of the operational
details of the program; this level of flexibility will vary from one state or locality to the next.

Finally, an agency could seek to adjudicate evasion cases outside the criminal court system,
through establishment of a separate entity. This option essentially requires that evasion be
“decriminalized.” This capability, which would have to be established as part of the legal
authorization process, could be particularly useful in dealing with multiple jurisdictions.

Considerations

Establishing legal authorization for an SSFC system involves balancing several competing
considerations. These considerations represent goals, constraints, and other factors
influencing the agency’s decisions in this area. Examples of such considerations include the
following:

Limitations in Existing Laws. State or local statutes that address theft of service or
trespass or other applicable offenses can, in some cases, provide authorization for a
program of SSFC inspection and enforcement. However, these laws often carry
limitations that make them inappropriate for transit agency purposes (e.g., they may
state that only police officers are authorized to enforce the particular law in question).
Therefore, drafting new legislation specifically designed for an SSFC enforcement
program may well be the preferred approach. In some cases, however, an existing law
may be useful in the near-term, until the new legislation becomes effective.

Relationships with State and Local Governments. Enactment of authorizing
legislation is likely to require the close and continuing attention of the agency. The
process will be no different from that of other bills—it will move slowly, and there may
be surprises in the form of unexpected amendments. The danger, as always, is that
even minor changes may alter essential provisions. As a consequence, there is likely to
be an ongoing need to educate legislators about the workings of the SSFC system and
about the significance of the specific language in the bill. Thus the strength of the
agency’s existing relationships with the state and with local governments can be an
important factor in deciding where to seek authorization for the SSFC program. There
also may be a need to coordinate authorization in more than one jurisdiction, if the
agency’s service crosses jurisdictional boundaries.

Relationships with the Court of Jurisdiction. Evasion cases will be heard in courts
of one or more jurisdictions (i.e., state, county, or municipality). The transit agency will
have to establish a working relationship with the appropriate court(s) in order to ensure
that fines are assessed as intended and to be able to track the outcomes of cases in
general. (See the Fare Evasion Follow-up Program section.) The agency’s existing
relationships (if any) with a particular court may influence the decision as to where to
seek legal authorization for inspection.
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Industry Practice

Table 3-2 summarizes the legal authorization framework in place for many of the North
American SSFC systems. As indicated, in most cases (85%), the legislation has been
enacted by state or provincial legislatures. The statutes typically allow the agencies
themselves to develop some of the details of the enforcement system. For example, a bill
passed by the State of Washington provides regional transit authorities (e.g., Sound Transit)

with the power “. . . to set a schedule of fines and penalties not to exceed those classified as
Class 1 infractions under RCW 7.80.120 . . . [and] to issue citations for fare nonpayment or
related activities. . . .” In this case, the state has allowed the transit authority to (1) develop its

own fine structure, while placing certain limits on the fine structure; and (2) issue citations for
evasion, while not involving itself in the procedural details (e.g., when it is more appropriate to
issue a warning rather than a citation).

As shown in Table 3-2, all of these agencies have the power to issue citations for evasion.
Regarding the Courts of Jurisdiction for evasion cases, the systems are distributed among the
three types: state (or provincial), county, and municipal. One-half of the systems use the
municipal courts, 8 of the 20 use the county courts, and 5 use state or provincial courts. Three
agencies use more than one jurisdiction: municipal and county for Bi-State (St. Louis) and Lane
Transit District (Eugene, OR), and municipal and state Superior Court for RTD (Sacramento).

Summary and Recommendations

In establishing legal authorization for an SSFC inspection/enforcement program, it is often
necessary for a transit agency to initiate new legislation at the state or local level. Existing

Table 3-2: Legal Authorization Framework for SSFC Systems

Transit Agency Legal Authority | Legal Instrument Court of Jurisdiction
Bi-State (St. Louis) State Citation Municipal;
County
DART (Dallas) State Citation County
GO Transit (Toronto) Provincial Citation Provincial
(changing to Municipal)
LACMTA (Los Angeles) State Citation County
Lane Transit District State Citation Municipal;
(Eugene, OR) County
MTA (Baltimore) State Citation State
Muni (San Francisco) Municipal Citation State
NFTA (Buffalo) State Citation; Municipal
Civil Penalty
NJ Transit (New Jersey) State Citation Municipal
OC Transpo (Ottawa) Provincial Citation; Provincial
Fare Surcharge
RTD (Denver) State Citation County
RTD (Sacramento) State Citation Municipal;
Superior Court
San Diego Trolley Local Ordinance Citation Superior Court
SCRRA (Los Angeles) State Citation Municipal
SCVTA (San Jose) State Citation Municipal
Sound Transit (Seattle) State Citation County
Tri-Met (Portland) State Citation County
Tri-Rail (Miami) State Citation; County
Civil Infraction
TTC (Toronto) Municipal Citation Municipal
VRE (Washington) State Citation Municipal
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laws may enable some aspects of the program, but they often contain significant limitations
with regard to SSFC requirements. In most cases, programs have been authorized by state
governments, although it is more often municipal or county courts—rather than state courts—
that deal with fare evasion cases.

A transit agency seeking to establish legal authorization for a new SSFC program should start by determining
whether existing legislation can effectively provide the necessary legal framework. It is often preferable,
although, to draft new legislation that specifically addresses the requirements of the SSFC system.
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Measuring the Evasion Rate

Issues/Decisions

The procedure or methodology for gathering and reporting data on the number and percentage
of riders not carrying valid proof of payment is referred to as “measuring the evasion rate.”
Measuring the evasion rate provides a necessary

feedback loop for the enforcement effort, because it
represents a key indicator of the effectiveness of
inspection and enforcement. The overall evasion rate for
the SSFC system will probably get the most attention
from top agency officials and stakeholders (e.g., political
leaders), but the details behind the overall rate are
probably more important from the point of view of
enforcement. These details include differences by day

Related Sections
Inspection Strategy

Treatment of Fare Evaders

Fare Evasion Follow-up Program

or time or by station or stop in the system. The details
become particularly important as the agency seeks to make adjustments in the deployment of
its inspection resources in order to try to maximize the impact of such resources.

The basic issues an agency must address in deciding on a procedure for measuring the
evasion rate are as follows:

» Defining “evasion rate” (i.e., include only those actually cited or include everyone given
a warning) and

» Selecting procedures for collecting data and estimating evasion rate.
The techniques and approaches that can be employed regarding measuring the evasion rate,

the key considerations, and a summary of current practice and recommendations in this area
are reviewed in the following sections.

Techniques/Approaches
The approaches that can be used in defining evasion rate are as follows:
* Include only riders who are actually given citations or

* Include all riders found not to be carrying POP (i.e., total of warnings and citations as
percentage of total number of riders inspected).

The assumption behind using cited offenders only is that, because the offense did not warrant
a citation, it should not be classified as evasion. There are numerous situations in which the
passengers could be exempted from a citation (e.g., new to system, forgot pass, and long
lines at TVMs). Thus the term “evaders” would be reserved for passengers who seem to have
intended to evade and who had no extenuating circumstances. It can be argued that the
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inadvertent evader is less a continuing enforcement problem than a one-time education
problem. This approach results in a lower evasion rate than does the other.

The broader definition of evasion includes all riders who do not have valid POP and is the
more common approach in the transit industry. The underlying assumption is that, no matter
how blameless some violators may be, the agency is losing fare revenue because of them.

With regard to the procedures for collecting and measuring evasion rate, the basic approaches
are as follows:

» Use regular inspection results (i.e., the totals reported by the inspectors from their
normal inspection tours);

» Use the results of 100% inspection “sweeps”; and/or
» Conduct special field audits and/or surveys periodically.

The first approach requires that inspection personnel keep a count—at least periodically—of
the results of the inspections they perform. The inspectors may be issued mechanical hand
counters to facilitate the process. The second approach is possible only if the agency
conducts inspection sweeps (see section on Inspection Strategy). Sweeps involve extra
personnel, which makes it possible to secure the doors of the vehicle to ensure that evaders
do not flee. This facilitates catching fare evaders who might otherwise be able to escape
detection (e.qg., by quickly disembarking the vehicle on observing an inspector boarding).
Therefore, 100% sweeps produce more accurate (and usually higher) evasion rates—
although how much more accurate is unknown.

Some agencies conduct special field audits or surveys to establish their “official” evasion
rates—as well as to confirm the accuracy of the inspectors’ figures. Audits or surveys are
done using agency personnel (e.g., internal audit) or outside contractors. This approach might
involve, for example, auditors accompanying inspection personnel in checking for valid POP
for a sample of riders at designated time periods over a 2- or 3-day period. Audits might be
conducted annually or bi-annually; an agency might even conduct a special one-time audit
(e.g., if it suspects that the reported evasion rate is highly inaccurate). The results of an audit
can be used to identify particular problem areas (i.e., station locations and/or times of day that
feature a higher-than-average evasion rate).

Considerations

Establishing an approach for measuring fare evasion involves balancing several types of
considerations; these considerations include the following:

 Enforcement Data Needs. The types of data an agency needs to maximize the
effectiveness and efficiency of its inspection and enforcement efforts influences the
data collection approach. For instance, relying only on data collected during peak
period sweeps will not provide fare evasion information for other times of day.
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Inspection Strategy. The type of inspection strategy an agency employs generally
affects the approach to measuring evasion. In particular, only an agency using a
“sweeps-based” inspection strategy can measure fare evasion based on 100% of
specific trips.

Treatment of Fare Evaders. An agency that issues many warnings—rather than
citations—should use a fare evasion measure that accounts for all violators, not just
those issued citations.

Consistency of Enforcement. Regardless of the particular methodology used for
measuring evasion, it is important to ensure uniformity in the procedures employed by
different inspection personnel. This is especially important for historical comparisons; any
effort to monitor the effectiveness of the enforcement program depends on developing a
series of consistently created data. Consistency of approach is also necessary for
making comparisons among different locations (or times of day). An agency experiencing
significant variation among inspectors (e.g., in terms of citations issued over a several-
month period) should opt for special audits to confirm the “real” evasion patterns.

Industry Practice

As shown in Table 3-3, most transit agencies with SSFC systems (60% of those included in
the table) base their evasion rates on the normal inspection procedures, while the others
conduct audits and/or surveys. With regard to the official definition of “evaders,” a survey

Table 3-3: Evasion Rates and Measurement Procedures

Procedure for Measuring
Transit Agency Evasion Rate Evasion Rate
ATC (Bologna) 6.0% Fines
Bi-State (St. Louis) 2.0% Inspectors
GO Transit (Toronto) 0.8% Audits
HKL (Helsinki) 2.0% No response
LACMTA (Los Angeles) 6.0% Inspectors (cite + warn)*
MTA (Baltimore) 0.5% No response
Muni (San Francisco) 1.0% Inspectors
NFTA (Buffalo) 3.4% Field audits
NJ Transit (New Jersey) NCS: <1%; HBLR: 1%-2% | Inspectors (cite + warn)
OC Transpo (Ottawa) 2.0% Inspectors
RTD (Denver) 2.0% Surveys/audits
RTD (Sacramento) 2.0% Inspectors
San Diego Trolley 6.0% Surveys/audits
SCRRA (LA) 1.5% Inspectors
SCVTA (San Jose) 1.8% Inspectors
SEMICACS (Nice) 15.0% Surveys
Sound Transit (Seattle) 0.3% Field review
Tri-Rail (Miami) 2.0% Statistical analysis
TTC (Toronto) 2.4% Inspectors

* LACMTA conducted a special one-time survey in 2001 to check on the accuracy of the reported
evasion rate; the audit revealed a rate of 6%, in contrast to the previously reported rate of 0.5%.

NCS = Newark City Subway
HBLR = Hudson-Bergen Light Rail
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conducted by San Francisco’s Muni (June 2000)* reported that all of the agencies contacted
(10 agencies, including 9 of those shown in Table 3-3) base their evasion rates on total
numbers of violators (i.e., warnings plus citations). Thus, the evasion rate typically represents
“the total number of violators encountered as a percentage of the total number of passengers
inspected.” It is assumed that this figure represents a reasonable estimate of the percentage
of evaders among all passengers (i.e., not just those inspected).

Table 3-3 indicates that most of these agencies report evasion rates in the range of 1% to
2%. Three of the agencies report rates under 1%, and six report rates greater than 2%. Only
two North American agencies (LACMTA and San Diego Trolley) report evasion rates higher
than 5%. Although there is no clear correlation between measurement approach (i.e., normal
inspections versus audit and/or survey) and evasion rate, the North American agencies with
the highest rates (i.e., LACMTA [6%)], San Diego Trolley [6%], and NFTA [3.4%]) have all
used surveys and/or audits; furthermore, four of the five agencies with the lowest reported
evasion rates (i.e., 1% or less) use inspection results, rather than audits.

Summary and Recommendations

The measurement of fare evasion is important in that it provides an indication of the agency’s
overall effectiveness and efficiency in inspection and enforcement. Such measurement can
also provide details on evasion differences by day or time or by station or stop in the system;
these details can be used to adjust the deployment of inspection personnel. Based on a review
of current industry practices, the following findings and recommendations can be made:

» About 40% of transit agencies use special field audits and/or surveys to identify their
fare evasion rates; the others develop their evasion rates based on regular inspections.
Audits generally result in the reporting of higher—and presumably more accurate—
evasion rates than do reports based on routine inspections.

* Most, if not all, agencies base their evasion rates on total numbers of violators
(warnings plus citations), rather than citations alone. This is an appropriate strategy,
because it controls for variations in how inspectors treat evaders. Moreover, an agency
that tends to issue a significant percentage of warnings, rather than citations, should
measure all violators in order to provide a realistic picture of fare evasion.

» Regardless of the particular methodology used for measuring evasion, it is important to
ensure uniformity in the procedures employed by different inspection personnel.
Consistency is paramount to permit valid comparisons both over time and between
different locations. An agency experiencing significant variation among inspectors (e.g.,
in terms of citations issued over a several-month period) should opt for special audits to
confirm the “real” evasion patterns.

An agency can rely on regular inspections for day-to-day monitoring of evasion rates, but should strongly
consider augmenting these measurements with special field audits or surveys to produce official evasion
rates. These should be conducted at least once every 2 years. In addition, an agency should always include
both warnings and citations in its evasion rate.

1 Muni Proof of Payment Program, Task 2—N Judah POP Evaluation. Final Report, June 2000
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Inspection Strategy

Issues/Decisions

The inspection strategy represents the agency’s basic philosophy toward fare inspection
and defines when and where inspection personnel are going to be deployed. Because
SSFC generally involves checking less than 100% of passengers for valid fare payment, the
inspection strategy is an important element of the overall system design.

The basic issues regarding the inspection strategy are _
as follows: Related Sections

» ldentifying a preferred basic approach, Measuring the Evasion Rate

. . Inspection Rate & No. of Personnel
» Developing inspection schedules, and

Treatment of Fare Evaders

» Determining the number of inspection
personnel.

Regarding the second point, some agencies follow explicit inspection schedules and
assignments, while others give their inspection personnel considerable discretion regarding
the details of the strategy (within a defined realm). (The third point is addressed in the section
Inspection Rate and Number of Inspection Personnel, which follows this one.)

This section focuses on the basic fare inspection approaches. The strategies identified here
are not mutually exclusive; certain combinations can be pursued simultaneously, depending
on the available resources. Each strategy includes certain types of actions that an agency is
likely going to want to take at some point. It is, therefore, important to understand the trade-
offs among the different approaches. For example, the desire to conduct inspections across
the system may have to be balanced against the desire to focus on particular problem areas
(i.e., where high numbers of evaders have been identified or are anticipated).

The alternative approaches that can be employed in selecting the inspection strategy, the key
considerations, and a summary of current practice and recommendations in this area are
reviewed in the sections that follow.

Techniques/Approaches
There are three basic approaches to conducting SSFC fare inspection:
» Covering the whole system;

* Random inspections, at the discretion of inspection teams; and
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» Targeting peak periods (i.e., targeting the largest volumes of riders).

In addition, an agency may decide to include one—or perhaps both—of the following
approaches as part of its inspection strategy:

» Targeting specific evasion problem areas and

* 100% sweeps.

As suggested above, given finite resources, a trade-off must be made between conducting
inspections across the system and focussing on specific problem areas. The strategy of
covering the whole system involves carrying out inspections according to a specific schedule
that ensures inspections at all times of day and throughout the system—regardless of the
passenger volumes at any particular time. Thus, under this strategy, a passenger boarding at
the most remote stop late at night is just as likely to see an inspector as someone commuting
to work during the peak period.

Instead of following the above scheduled approach, the agency can also pursue a strategy of
random inspections, at the discretion of inspection teams. Under this strategy, inspection
personnel are free to select a particular approach (within defined limits). For example, an
agency may give an inspection team of two inspectors responsibility for a series of stations in
a particular time period; the inspectors are then free to decide exactly how to conduct the
inspections.

A strategy of targeting peak periods is efficient in that inspection personnel are able to
approach many passengers in a relatively short amount of time. However, if trains are
crowded, inspectors may have trouble moving through the vehicle, and inspection may
actually become less efficient. It is sometimes necessary during periods of high ridership to
inspect passengers on the platform before they board—or as they alight the vehicles.

Targeting evasion problem areas is a potential strategy when specific locations and/or times
of higher-than-usual evasion have been identified during random inspections. Thus, this
approach may be used to supplement more comprehensive strategies. Of course, doing this
requires extra resources—or else diverting resources from regular assignments. For example,
to target late-night evasion, inspection personnel could be moved from the day shift to the
night shift—but that would be accomplished only at the cost of reducing enforcement during
the day. The alternative would be to supplement the regular inspection staff with supervisors,
agency security personnel, or contract staff.

Conducting periodic 100% sweeps at selected times of day can also be used to supplement
one of the random inspection strategies. It has been found to be a useful strategy by many
agencies, but it too requires extra personnel (on a temporary basis).

These strategies are reviewed within the context of several key considerations in Table 3-4;
the considerations follow.
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