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SUMMARY

The Atlanta region will soon be fagevith a choice as to how it will go about
planning for and implementing its next regional fare collection system that will replace
the current BREEZE system. In 2006, MARTA became the first transit agency in the
United States to implement an all contagslsmartcard for use on its services. However,
there have been many advances in new technologies and the consumer payment
preferences have evolved since the initial implementation. These developments, coupled
with the rapid consumer adoption of smartphoaad changing attitudes within the
financial payments industry towards transit properties, have recently led four major
transit agencies within North America to implement new fare collection systems based on
open payments, the development of mobile ticigeipplications, or a combination.

This research uses a case study methodology to answer several questions related
to the planning and implementation of regional fare collection systems in Chicago
(CTA), Dallas (DART), Philadelphia (SEPTA) and Toronto (TJT@ased on the
experience of the case study agenci es,
collection system is sure to be a long and arduous process. However, by utilizing the
lessons learned from DART, CTA, SEPTA and TTC, MARTA and the other ragion
operators (Cobb Community Transit, Gwinnett County Transit and the Georgia Regional
Transportation Authority) will be better poised to provide their patrons with additional
means of paying fares while, at the same, minimizing the disruption to thm@xate

collection system during the transition period.
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CHAPTER 1

INTRODUCTION

The primary motivation of this research is to provide a discussion of the future
paths that the Atlanta regional transit operators (MARTA, GRTA, GCT and CCT) can
take towads implementing the next regional fare collection system that will eventually
replace the existing BREEZE system. Since 2006, when MARTA was the first transit
agency in the United States to implement an all contactless smartcard for use on its
services, thre have been many advances in new technologies and the consumer payment
preferences have evolved. This, coupled with the rapid consumer adoption of
smartphones and changing attitudes within the financial payments industry towards
transit properties, hagcently led four major transit agencies within North America to
implement new fare collection systems based on open payments and the development of
mobile ticketing applications.

This research uses a case study methodology to answer several researghsquesti
related to the planning and implementation of regional fare collection systems. Four case
studies were conducted for Chicago (CTA), Dallas (DART), Philadelphia (SEPTA) and
Toronto (TTC) in order to identify the variety of approaches or models thabevilised
by these agencies to either upgrade or completely replace their existing fare collection
systems. A comparison and analysis of the methods used by these four agencies to
implement their next generation fare collection systems will provide ingighthe
following topics related to deploying mobile ticketing and open payments on transit.

1 Key features of approach or model



1T Agencyo0s rationale for I mpl ementing a
system

1 Future payment methods and devices thatleilaccommodated by new system

1 Availability of new features across different modes of transit and fare products

1 Phasing Sequence & Deployment Plans across different operating modes

1 Contract Structure, Terms, Responsibilities and Special Clauses

1 Changes tolte Existing Operating Environment or Collection Scheme

1 Regional Efforts within the implementation

1 Implementation Strategies used in the deployment of the new system

As research should never occur in a vacuum, this effort will also conduct a case
study onthe current state of regional transit fare collection in Atlanta. The Atlanta case
study, paired with information gathered from interviews with personnel at each of the
four regional transit operators and staff at the Atlanta Regional Commission, wélteerv
identify the existing operational and institutional relationships among the providers and
allow for a diagnosis of the existing shortcomings of the current BREEZE system.
Finally, the analysis and conclusions from the four case studies will be syathesth
information from the Atlanta case study to provide recommendations for implementation
strategies that the regionds transit partn

the progeny of BREEZE.



CHAPTER 2

METHODOLOGY

According to Yin, cae studies are applicable for any situation in which all of the
following three criteria are applicable:
1. Research seeks to answer a fAhowo and/ or
2. There is lack of dAcontrol over behavior

3. Researchdcuses on contemporary events [1, 17].

As described in the introduction, the foc
sequence for deployment, specific terms of contract, regional coordination efforts,
changes to existing collection environmentand r at egi es f or i mpl emen
(i .e. agencyos internal rationale for I mpg
currently implementing their new fare collection systems.

There are a variety of political, institutional, economic and operakifactors, but
wi | |, neverthel ess, affect the delivery an
collection systems (e.g. established iragency relationships among the regional transit
providers, eminent budgetary pressures and the ages authent system). Therefore, a
onesizefits-all approach is not justified, as solutions for one region may not be
appropriate when applied to another. Thus, in order to provide recommendations for the
Atlanta region will be useful within the context @$ iexisting political and institutional
environment, a multiple case study approach was used.

Four case studies will be conducted utilizing two types of evidence:
documentation and interviews [1, 85]. In terms of documentation, information presented

inthh s paper was gathered from the foll owin
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current fares or fare collection project [
board or commission meetings, excerpts from the local news media, internal
administratve documents and existing or prior Requests for Proposals (RFPs) related to

fare collection systems. The documentation evidence allowed the existing fare collection
system to be assessed and provided a basis for drafting interview questions. After
collecting and analyzing all of the relevant documentation, an interview was conducted
with a key official within each case stuc
transcripts of the neAtlanta case study interviews appear as Appendix B towards the

end ofthis document. The same methodology was then repeated for Atlanta and the

transcripts from these interviews appear as Appendix C at the end of this document.



CHAPTER 3

DEFENSE OF CASE STUDY SELECTION

Dallas (DART), Chicago (CTA), Philadelphia (SEPTA) afatonto (TTC) were
chosen from among the many other transit providers in North America for two reasons.
First, each of these agencies operates an extensivemudltl transit network and two
of them, Chicago and Toronto, are among the largest transporf@oviders on the
continent in terms of annual ridership (second only to New York City and Mexico City).
Next, whil e many other |l arge transit agenc
New York Citybds MTA, are | us tew fare ¢collectiont i ng t
systems (e.g. agency recently issued an RFP), the case studies selected for this research
represent those transit agencies that are most ready to move forward with implementing
these next generation fare collection systems (e.g. ageagywarded contract(s) for
their RFPS).

There are other transit agencies within the United States that have already
i mpl emented fare collection systems based
PATH, the State of New Jadelsheamd eNJ rTerga nosni
PATCO. However, the majority of these instances were temporary (e.g. limited pilot
demonstration projects, not systevide upgrades) and mainly saw the financial
institutions, which have come to embrace transit operators as a toeattain reliable
market share, covering the costs of the big unknown, transaction fees. Due to the
temporary nature of these pilot projects and the fact that they were primarily undertaken
to test the technological and operational feasibility of inneggbayment methods on

transit systems, these cases were not included in the research.



Additionally, the Utah Transit Authority became the first transit agency in the
United States to implement a permanent open payment fare collection system in 2009.
However, this transit agency was not included in the research due to the relatively small
scale, in terms of both geographic span and magnitude of ridership, across which the fare

collection system was implemented.



CHAPTER 4

LITERATURE REVIEW & BACKGROUND

In conducting the literature review for this research, it became readily apparent
that the majority of the research and educational materials available that are related to the
next generation of fare collection systems (e.g. open payments and mobile tjcleztthg
to originate from noracademic sources, such as presentations at industry conferences
(i,e. APTA TransiTech & Fare Collection Workshop) by transit agency personnel,
consultants, or private vendors and white papers created by private policy groups su
the Smart Card Alliance. Aside from two TCRP reports that were published nearly a
decade ago, the academic resources available for research related to fare collection
systems, are few and far between. This is especially true of materials that fioce® o

payment technologies and not just smartcards.

Fare Collection Basics

In 2003, the Transportation Research Board publigigdP 94i Fare Policies,
Structures and Technologies: Updatehich provides an hdepth study of the state of
fare collectionsystems during an era that was dominated by new smartcard deployments.
The report provides an excellent overview of the basics of the underlying technology and
collection procedures that transit agencies across the country have utilized. One of the
key cantributions of this report was in identifying the types of approaches to fare
collection and the conclusion that feach

associated with a particular mode of trans



Tables 1 and belowprovidea concise summary of the information contained within this

report related to the different approaches to fare collection and their applications to the

different modes, respectively.

Table 1. Summary of Different Approaches to Collecting Fares on Transit

Basis of | Collection | —. : L
Approach| Approach Time of Payment Equipment Application
Ticket Agents,
Pay C_)n Entry Fare Gates and/gl Uniform
Boarding .
Phvsical Turnstiles
y Fare Box or
Barrier Entry or Exit Ticket/Card Uniform
Processing Unit
Before Entry or
?/O;;%lgzgg On-Board from Conductor Uniform
Inspection Conductor
Proofof- | Before Entry or Ticket/Card Random
Payment On-Board Validator
Table 2. Summary of the Use of Collection Approaches acroBsfferent Modes of Transit
Modes
Collection Commuter| Hea Light Bus
Approach u vy : i
PP Rail Rail Rail | Raed | Bus
Transit
Pay On
Boarding X X X X
Barrier X X X
Conductor X
Validated
Proofof- X X X X
Payment

Additionally, the report provided an overview of the relative strengths and weaknésses

magnetiestripe and smartcard fare media.




The following bulleted list is a high level summary of the various fare collection
system elements, components and their associated activities [3]

1 Fare Collection Equipment
o Installation
o Operation
0 Maintenance

1 Fare Medium
o Production
0 Issuance
0o Management
o Provision of (Re)Loading Opportunities & Devices (e.g. Ticket Vending

Machines)

o Account Management

1 Actual Collections Process
o Manual Labor

0 Revenue Reporting

The Evolution of Smartcards on Transit

During the first decade of the twenty first century, transit agencies across the
world became increasingly interested in implementing contactless smartcards on their
systems [4]. These new media were met with open arms by transit agencies that primarily
sawthemas means to enhance the agencyods repu

fare payment process more convenient. The following is a general bulleted list of the



benefits that transit agencies believed they could realize by implementing contactless
smartcard$5].

1 Provide added customer convenience to the fare payment process

1 Provide flexibility within the fare payment process

1 Reduce fraudulent fares

1 Faster boarding

1 Provide ridership and revenue data for service planning [6]

1 Improve transit service by utilizgnthe new data to inform service planning

decisions [6]

Smartcards delivered many of their original expected benefits; however, the general
operating arrangement Aputs all the respon
has been calloadl Oheapproadih to smartcards,
for the issuance and management of the contactless, proprietary smartcards [5]. These
cards adeooPdl aovhed h means t hat-tratsihpuyposas.annot
Furthermore, onlythe transit agency (and its fare collection vendor) can access and
manage the data stored on these smartcards.

Although this model of fare collection made sense a decade ago, it ended up
forcing the transit agencies to spend significant resources aoliieetion of fares, due
to the high costs of smartcards relative to pdy@esed fare products and the increased use
of customer accounts. Transit agencies were not able to truly enter the marketplace to
seek a competitive bid for these smartcard systimsto the limited number of systems
integrators and vendors [5]. Furthermore, due to the proprietary nature of these systems,

transit agencies were essentially stuck with the original vendor and its relatively

10



expensive change order fees. Despite the rshoytfalls of smartcard systems, they were

aggressively implemented due to the absence of alternative technologies or approaches.

Change is the Only Constant

Recent developments within the financial payments industry, combined with the
increased markepenetration of bankssued contactless credit/debit cards, as well as
smartphones, and the relatively high cost burdens imposed on transit agencies due to their
operating and management of the existing smartcard system, have allowed new
alternative approdes to fare collection to emerge. These smartcard alternatives fall into
two categories, open payments and mobile ticketing. The distinguishing feature between
these two emerging approaches to fare payment and smartcard technologies is the
incorporation ofan account link. These emerging payment methods should allow the
transit agency to transition from its current active role as a media issuer and fare collector
to one in which the agency can take a more passive approach and become an acceptor of
fare paynents, thus reducing the resources required to collect fares and allowing the

agency to focus on what it was originally chartered to do, provide service [5].

Open Payments

Open payments refers to the use of -pooprietary communications protocols,
which have been developed by the financial payments industry, to allow customers to pay
for products using standardized technology platforms and devices [9]. Open payments
allow transit customers to pay their fares using a variety of payment methods and does
not limit them to just utilizing a transit agendégsued smartcard. In general, open

payments can be made utilizing the following equipment or media:

11



1 AllISO/IEC 14443 Media

1 MagneticStripe Bank Cards

1 ClosedLoop Contactless Smartcards
1 Contactless Bank Cards

M Near Field Communications Devices

Although open payments have not yet been deployed on any major transit system in
North America, there is much industry interest surrounding this approach to fare
collection due to the significant benefits that may be zedliby the agency related to
reducing its current cost to collect fares. The following is a list of expected benefits that
are associated with a transition to open payments on transit [10].
1 Eliminate Inventory Costs
o Purchase
o Fulfillment
1 Reduce Fare Colleéoin Costs
o Customer Service
o Cash Handling
o Equipment Maintenance
0 Media Issuance
1 Enhance Customer Convenience
1 Provide Additional Flexibility to Customers when Paying Fares
1 Provide Additional Streams of Revenue
0 Sharing of Transaction Fees

0 Advertising

12



1 Enhancdnteroperability with Other Transit Operators

The only primary concern related to implementing open payments on transit is the
relatively high transaction fees that are charged for each fare. While this approach allows
the transit agency to utilize a vemdsd its choosing, the agency must still at least upgrade

its existing equipment.

Mobile Ticketing Applications

According to a Nielsen poll conducted in February 2012, 90% of Americans
above the age of 18 and just over half of all American above thefali have a cell
phone [11]. Furthermore, 48% of these devices are smartphones which is up 17% from
the year before. Thus, it is no surprise that mobile ticketing has become an area of
increasing interest for many transit providers, as this method eptyment relies on a
device that the majority of transit users already possess. This method of payment usually
involves the transit agency seeking a software development firm who then incorporates
the agencyos busi ness r u énd snterdperatog transfear e p
agreements)

In addition to widespread market penetration of the medium, this payment method
of fers additional benefits beyond those of
use as the ultimate muliasking tool [12].Whereas open payments provide minimal
opportunities to integrate information related to the transit system into the payment
process, mobile ticketing applications can also provide the transit customer with
additional transirelated features which are kst below [13].

1 Service Alerts via Text

13



1 Readily Accessible Account Management Platform
1 Realtime and Positiofbased Advertising & Coupons

1 GPS & Wayfinding Integration

While the expected benefits of mobile ticketing are largely equivalent to those of open
payments, there are two main differences between the two approaches. One is the lack of
significant upfront capital costs, which would otherwise be incurred with open payments
due to the upgrading or replacement of existing fare collection hardware.thiEnésathe

speed with which mobile ticketing applications can be developed and deployed [13].

14



CHAPTER 5

DALLAS CASE STUDY

Overview of Regional Transit in the

Dallas-Fort Worth Metropolitan Area

There are three major transit providers in the Ddlags Wor t h A Met r opl
Dall as Area Rapid Transit (DART) operates
trolley, paratransit and lightil service within the City of Dallas and other local
municipalities within Dallas County [14]. The Fort Worth Transation Authority
( FWTA) , or fAThe To, operates bus, troll ey
Worth and other local municipalities within Tarrant County [15]. DART and FWTA
jointly operate the Trinity Railway Express (TRE) which provides cotemnail service
between the two downtowns and will eventually directly connect to DFW International
Airport [16]. The Denton County Transportation Authority (DCTA) operates bus and
paratransit service within Denton County, as well as therain commuterail service,
which interfaces with DART lightail at the Trinity Mills lightrail station in North

Dallas [17].

Existing Regional Agreementsn DFW

There are many existing agreements between the three regional transit operators
related to the regionalare structure, the acceptance of pass products, transferring
between operators, and reduced fares and operations. In terms of regional fare structure,
DART and FWTA currently utilize the following thraered fare structure which

reflects different pries for different levels of service [18 & 19].

15



1 Locali Either DART or FWTA services, no TRE commuter rail
1 Systemi Either DART or FWTA services, includes one zone on TRE commuter
rail

1 Regionali Unlimited travel on DART, FWTA & TRE

In terms of pass produgtcustomers can purchase Regional Adult and Reduced Fare
Daily and Monthly Passes through any agency at the same price point and are entitled to
unlimited travel across all modes and operators with the exception of paratransit [20].
Aside from the Regiondare, each agency still retains the ability to set its own price for
Local service (e.g. only bus service for DCTA and FWTA, bus and rail for DART).

There is an intelocal agreement Hplace between DART and FWTA to sell their
Systemlevel fares at theame price point. This is mainly an equity agreement to support
the agenciesd joint operation of the TRE
from local feeder bus service into a single zone within the TRE service area. While
DCTA participats in the Regional fare, the agency has its own version of the System
level fare that includes local bus andTAain service which feeds into the DART light
rail system [21].

In terms of reduced fares, the three parties also have anothdoaakagreerant
that unified the reduced fare eligibility and classification criteria for Seniors,
Disabled/Medicare Persons, Children and High School Students [20]. Additionally, the
parties have agreed to let paratrae$igible patrons ride any fixetbute servicdor free
[20].

In terms of operations, DART has an agreement with FWTA for joint operation of

the Trinity Railway Express commuter rail line, with revenues distributed between the

16



two entities fibased on revenue nalg ®ARTmMi | es
hasanintet ocal agreement with DCTA related to

regarding its operation of the-Arain within a DARFowned rail corridor [20].

Existing Fare Collection Systems & Regional Fare Issués DFW

The trandi fare collection system approach and the accepted types of fare media
are, for the most part, congruent between the different regional transit operators. Each
operator accepts cash for any and all services. DART, DCTA and FWTA all issue paper
tickets forsingleride trips and magnetistripe cards for pass products. None of these
agencies currently operate a fare collection system that makes use of contactless
smartcards. Aside from the operatorsoé bus
traditionalpay onrboard approach to fare collection, all rail services (e.g. Trinity Railway
Express commuter rail, DCTA-Ar ai n and -@AMRWalky employcproef
of-payment fare collection system. There exist minor gaps among the agencies with
respect @ the availability of different pass products. For instance, FWTA sells Weekly
Reduced Fare Regional passes, but DART and DCTA do not.

The transfer policies of each individual operator are similar but contain minor
differences, especially with respeotltocal fares and the DCTA. The DART Local fare
offers free transfers for up to 90 minutes on its rail service or a single bus trip [18].
FWTA does not issue or accept transfers for Local fares [19]. The DCTA is the only
operator that allows free internihnsfers for Local fares, but in order to transfer from
DCTA to DART using a Local fare, a customer must purchase an upgrade from one of
the A-Train ticket vending machines [21]. All Regional singlde fares issued by DART

provide for unlimited transferbetween DART, DCTA, FWTA and the TRE rail line.
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However, the singleide Regional fares issued by DCTA only provide for restricted

transfers to DART and FWTA, not the TRE.

Regional Transit Fare Policy Updatefor DFW

Regional transit fare policy in thBFW area is about to undergo a major
transformation in December of 2012. As mentioned above, DART currently has a fare
policy and structure that classifies riders and their trips into one of four categories (e.qg.
Local, System, Regional & Reduced), offéosir different types of fare products (e.g.
Singleride tickets and Daily/Weekly/Monthly Passes) and does not provide for
intermodal transfers when using the Local fare. As part of a regularly scheduled fare
increase, DART analyzed its fare policy and atiee and found that significant changes
could be made that would likely result in additional operational efficiencies and an
increased level of service for trandigpendent customers [20].

During the analysis, the service planning department came bpwdatsubstantial
changes to DARTOs fare structure that they
First, they observed that many of the transit agencies that have recently implemented a
two-hour pass have succeeded in increasing ridership, fisinamong the nostransit
dependent (e.g. choice riders). Next, they
the midday due to high utilization among the trarddipendent. DART staff
recommended that the dual implementation of a discounteueaif midday pass and a
regular twehour peak pass could allow the agency to: provide its trdepndent
customers with more service (e.g. five hours instead of the current 90 minutes); increase
or maintain current levels of revenue; and generate moesshigh [20]. The DART

Board of Directors has decided to take the advice of its service planning staff and has
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voted to eliminate the singleéde pass in favor of implementing a base 4vaur pass, a
mid-day pass (valid from 9:3R:30) and a mukride pass

The major change in regional fare policy that will come as a result of the regularly
scheduled fare increase is the elimination of intermodal transfer restrictions due to new
definitions of service levels [22]. Currently, each agency classifies theerafteach trip
into Local (e.g. valid for limited access to one system only), System (e.g. valid for
complete access to one system and access to one zone of the TRIEran)Aor
Regional (e.g. valid for complete access to all modes and systems exqegotatoansit).

The approved changes call for the elimination of the System fare level by redefining the
Local fare level to now include all DART local and express bus,-hghtand trolley
service, as well as access to the eastern half of the TRE.

Additionally, the fare change also changed which riders DART considered
reduced fare college students. The agency
limited to only four schools [20]. The upcoming change in fare policy will expand the
eligibility criteria to include anyone who can show proof of enrollment at a local college
campus. This change was incorporated for two reasons. First, the University of North
Texas is building a satellite campus in south downtown Dallas and thus there will be
more studentswith direct access to DART services. Also, DART had not yet
implemented a change in its fare structure to reflect the fact that it has taken on a new
operating partner, DCTA, the bulk of whose ridership is primarily college students.

Whereas DCTA is auently the only operator that provides for free Local
transfers and all neBCTA patrons must pay an additional full fare for a connecting

service (internal or external), all of the regional transit operators will soon have a
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consistent transfer policy bo between modes and among operators. According to an
interview with a correspondent at DART, the DART changes will go into effect this
December, along with FWTA later in the month, and DCTA will institute these changes

in January of 2013 [20]. FWTA is nptanning to offer the five hour miday pass, but is

planning on implementing the twwur pass and the regional fare. Additionally,
FWTAGs pr i c eourfpass will likey be aifferent from that of DART and

DCTA. DCTA is planning to implement ath f DARTG6s fare product s
match the price on the twwour pass. All agencies will continue to offer the Regional

fare at equivalent prices, but will likely continue to charge different prices for their Local

fares and midlay.

DARTOs @ensmMe Fage Payment System (CFPS)

LTK Engineering Services released a Concept of Operations document in
November 2011 for DARTOs upcoming fare col
document , the new system-wde électroic pagnkent t o fic
infrastructure for transportation and ot he
at DART, the primary motivation for DART moving to a new fare collection system from
its existing system is to prndagendyebusinges® nveni
needso by incorporating open payment-s [ 20]
field communications devices (e.g. cell phones), secure bar codes/QR codessbadk
contactless credit/debit cards and frequency operated b@tgnschool and government

RFID tags), as well as pygaid transit smartcards to pay their transit fares.
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Issues with the current DART fare collection system are listed below [23, 4 & 21].
1 Significant cash handling costs
1 Low degree of customgyerceive reliability

1 Lack of flexibility related to accepting alternative forms of payment

Other lines of reasoning for replacing the existing fare collection system include: meeting
the expectations of customer ds whteagepr ef er
the flexibility of softwarebased payment systems as opposed to traditional,
mechanicallypbased systems; and keeping up with the general technological shift towards
open payments within both the transit and payments industries [20].
The followingis a list of goals that DART has for its new fare collection system

[23, 67].

1 Reduce use of cash, especiallylmard buses

1 Realize efficiencies by reducing collection costs

1 Minimize impact of transaction fees

T Phase out the agenweyoés role as fare med

1 Increase regional interoperability

1 Minimize investment in new infrastructure by leveraging existing capital assets

1 Provide the agency with more accurate ridership and revenue data

1 Increase ridership and revenue via the introduction of new fare products

1 Support the introduction of innovative fare products

1 Provide for enhanced regional transportation management strategies via

integration with the North Texas Tollway Authority (NTTA)
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The following is a list of the expected benefits for both customers @&RiTDhat are to
be realized upon full implementation of the new CFPS [23, 1].

9 Enhance customer service

1 Increase ridership

1 Increase revenue

1 Maintain or Decrease operating and capital expenditures related to fare collection

Contract Structure f o r DART6s CFPS

Although DART has not as of yet awarded a hardvie®ed contract for its new
fare collection system, the Concept of Operations document provides an overview of
what that eventual contract would look like [23, 18]. The CFPS upgrade is broken down
into three different groups of contracts which are listed below.
1 Upgrading the existing equipment
1 Integrating the CFPS with the existing fare collection system and other operators
1 Developing the transit card network, mobile ticketing application and wireless

conmmunications infrastructure.

Under the tentative terms of the contract, DART takes on the following responsibilities
listed below [23, 18].
1 Negotiate with its current vendor to rehabilitate fare boxes and enhance the
existing ticket vending machines

1 Selecta CFPS Integrator for the second group of contracts
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1 Establish a Central Service Bureau to operate the regional clearinghouse and
provide technical support to DART, the retail partners and the other regional
operators

1 Negotiate an intelocal agreement wit NTTA to operate the account
management system

1 Select a vendor for the last group of contracts

It should be noted that the document calls for DART to select a single vendor for the
second group of contracts and this vendor may also compete for the riinol of
contracts. Under the tentative terms of the contract, the vendor selected as the CFPS
integrator for the bundled procurement will complete the following tasks listed below
[23, 3].

1 Installation/testing/full operational deployment oflooard reader

1 Develop the authentication system

1 Develop the transaction settlement engine

1 Develop the data warehouse

Special clauses within the tentative contract include the requirement that the new system
support pricing variances for residents and-residents [238]. Also, the new system
must be able to support joint ticketing (e.g. the simultaneous purchase of event tickets
and transit fares).

In terms of the third group of contracts, the vendor selected for the transit card
network will be responsible for supfrhg the transit cards and adding value to them. The
vendor chosen to develop the mobile ticketing application will build and test the

application; undertake a bus pilot to monitor customer satisfaction with the application;
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and begin an initial launch ilate 2012. The vendor selected for the implementation of
wireless services is responsible for procuring the 4G modems, configuring the wireless
network and installing the communications devices on all DART vehicles and at select

light-rail stations.

D A R T Mabile Ticketing Contract

After months of discussions with other U.S. transit operators, DART finally
awarded a $1.5 M contract in October 2012 to the Danish firm Unwire for the
devel opment of the agencyo6s mobicobversthei cket i
development of a mobile ticketing application platform that can also be used by FWTA
and DCTA and is intended to support the purchase and verification of all types of fare
products. DART has chosen mobile ticketing as its preferred initiautathethod for the
reasons listed below [25].

1 Speed of Verification (e.g. can read ticket on phone faster than validating the
card)

1 Ease of Implementation (e.g. low capital cost and minimal agency involvement)

1 Proven Effective in POP Environments

1 Reduces wit times at ticket vending machines

1 Ability to be utilized by a substantial portion of riders

1 Allows the agency to incorporate innovative fare programs (e.g. frequent ride
benefits, couponing, bundling with special events, etc.)

1 Provides Cost Savings (emduces cash handling and issuing of physical tickets)
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Additionally, the agency believes that by going with mobile ticketing, as opposed to
hardwareintensive open payments, it will be able to save a significant amount of money
relative to its current apr at i ons wi thout significant upf
estimated 5.5% costto-collect [20].

DARTO s deci si on t o | ead t he charge wi t
fundamental change to the existing regional fare distribution arrangemergn@Gurall
agencies sell Regional fare products and the revenues from the sale of these products is
based on the geographic location of where the fare is sold, not on the amount of service
operated by each agency [20]. However, preserving the existinggamant would
require each operator to completely outfit its entire fleet with GPS devices in order to
track the point of sale and this is neither practical norefsttive.

The deployment of a mobile ticketing application should provide an easyosoluti

for the problem of distributing regional fare revenues. Under this scenario, each agency
will have its own application that will be integrated into the master-backsystem [25].
Thus, the responsibility for distributing revenues among the transitegeas transferred
from three independent parties and consolidated into one central authority (e.g. the

Central Service Bureau that operates the regional clearinghouse).

Equipment Needed® or DARTO6s Next Systen
The following is a list of the equipmengeded to implement the CFPS.
1 New standalone ehoard readers that interface with existing fare boxes
1 Upgraded existing fare boxes
1 Upgraded ticket vending machines
1 New 4G cellular modems and communications network
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Project Schedulefor DFW

According to he Concept of Operations document, the new system will be
implemented in three phases and is expected to be fully operational by the end of 2014
[23, 20]. The first phase consists of developing and deploying the mobile ticketing
application. Currently, theobile pilot is expected to launch in March of 2013 with a full
rollout planned for October of the same year [24]. The second phase will occur after the
mobile pilot has been successfully completed and will consist of simultaneously
deploying the CFPS douses (e.g. fare box upgrades and new reader deployment) and on
the rail system (e.g. ticket vending machine upgrades and ensuring media acceptance).
Subject to DARTO s -baseddgpetsiructure, the neva payinend systemc e
may require the inatlation of rail platform fare validation equipment and possibly the

introduction of gates into the preof-payment system.

Implementation Strategieswithin CFPS Deployment
DARTO6s gener al approach to i mplementing
of introductions to the new system instead of one massive rollout across all modes and
services [ 20] . According t o a represent a
implementation strategy is to launch mobile ticketing first due to the multiple factors
listedbelow [20].
1 Ease with which it can be implemented on a regional scale
1 Relatively large demographic that can utilize this new payment method due to
substantial market penetration of smartphones

1 Technological flexibility
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DART is also requiring the mobilecketing application developer to construct a digital
platform that allows for the ephone visual display of both a standard ticket and a QR
code that can besad with a validator. Howevereaders will not be deployed on rail
platforms, other than at tiek vending machines, until DART eventually adopts a
distancebased fare structure.

Aside from mobile ticketing the agency is also placing a great deal of emphasis on
the use of transit agendgsued prgpaid smartcards. In order to promote the adoption of
DARTOs preferred payment met hods, the age
issued contactless credit/debit cards despite the fact that the new readers are capable of
supporting credit/debit functionality [20]. In order to meet one of its originalsgor the
CFPS, DART has eliminated the acceptance of cash fare payment for the purchase of
pass products on buses. This strategy should result in lower cash handling and collection
costs for the agency, as wel |l @eredpmppadmot e f
transit card by riders. The CFPS will incorporate all DART, FWTA, TRE and DCTA fare
products, with the exception of FWTA who will not offer the five hour-héy pass.

In terms of simultaneous operation of two fare collection systems, DART
planning to gradually incorporate new customers and modes into its CFPS
implementation and slowly phase out its existing legacy system. First, limited change will
be introduced by allowing a selected group of pilot users to test the general fungtionalit
of the new system on DART services. Next, a minor change will occur when the readers
are deployed on all DART buses and the general riding public will begin to familiarize
itself with the workings of the new system. Finally, a major change in fare tomliec

procedures could occur if DART chooses to adopt a distaased fare structure.
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While DART just underwent a fare change and there are no current plplasen
for the agency to migrate from its fire structure to a variableased structure, if
DART chooses to introduce distanibased fares, then ligihdil and commuter ralil
customers would have to get used to a new fare collection procedure. Both modes
currently use a proedf-payment system that requires human visual inspection of the fare
meda. If a change in fare structure is implemented, electronic validators would be
installed along rail platforms to substitute for human enforcement. Whereas the current
collection arrangement allows customers to simply board a service and present their fare
media to a conductor upon request for validation, this new arrangement would require
customers to now tap their fare media on the validator in order to board the service.

In terms of unbanked customers, DART, like all of the other agencies surveyed,
will provide those customers who are without a credit/debit account to use a general
purpose reloadable, ppaid transit smartcard that will be issued by DART or its retail
network manager. All customers who wish to receive reduced fares or link their employe
transit benefits account to their card will be required to register their card and account
with the NTTA, who will be in charge of the account management system. As NTTA
operates and manages the regional toll roads and DART manages the HOV lanes and
provides parking at its lightail stations, there will likely be an incentive for muttiodal
regional commuters to adopt the CFPS as this new system would allow these travelers to

pay for tolls, future managed lane fees and parking [26].
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Regional Coordination Efforts in DFW

The DFW region undertook many coordination efforts related to integrating all of
the regional operators into DARTOGs wupcomin
coordination effort surrounding the CFPS was the recent negotiatamagreement that
calls for each of the regional operators to make fundamental changes to its fare policy
and structure in order to be concordant wi
and structure. These negotiations resulted in the followositipe benefits for regional
transit customers: all Regional adult and reduced fare -n#tipasses will be sold at the
same price point by all operators and all Regional adult and reduced fare products will be
sold at the same price point for DART aD€TA. While each agency still retains the
ability to set its own local fares, the DFW regional transit operators have taken positive
steps toward simplifying transit fares.

It should be noted that despite the general trend towards unification of fares on
fixed-route services, paratransit service is still not covered by the regional fare products
and the agencies continue to charge different prices for these services. According to a
correspondent at DART, there is an effort to broaden the network of redransit
providers and establish better coordination links between them; however, it is unlikely
that paratransit service will be integrated across the region. Currently, paratransit
passengers must pay with exact change. As of now, there are no pias@itocCFPS
components on any of the paratransit vehicles.

Aside from these negotiations, another major effort to align the implementation
paths of the regional operators relative to the new fare payment system is the fact that the

mobile ticketing apptation development contract awarded by DART to Unwire also
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covers functionality on both FWTA and DCTA services [24]. Thus, in terms of mobile
ticketing, the regional operators are moving forward together as one group. While the
Concept of Operations docuntestrictly outlines that the recommendations contained
within the report are not to be generalized beyond DART, the planning effort was,
neverthel ess, undertaken as a Acoll aborati
at the discussion table [23].

1 Fort Worth Transportation Authority (FWTA)

1 Denton County Transportation Authority (DCTA)

1 Trinity Railway Express (TRE)

1 North Texas Tollway Authority (NTTA)

1 North Central Texas Council of Governments (NCTCOG)

1 City of Dallas

In addition to incorporatig regional stakeholder perspectives into its CFPS Concept of
Operations document, DART also participates in regularly scheduled meetings with
DCTA and FWTA related to transit marketing, fare policy and mobile ticketing. These
meetings are held in additida the monthly coordination meetings between the operators

that occur within the metropolitan planning organization, NCTCOG [20].

Conclusionfor Dallas Case Study

The Dallas area has taken a very infrastrueturet e , AMobil e First
approach @ deploying new payment methods. In order to allow customers to utilize
innovative means to pay fares today without forcing the transit agency to incur significant

capital costs tomorrow (related to implementing a more phybasgd infrastructure
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solution), DART and its regional partners have chosen to spend a relatively small amount
of money ($1.5 M) to provide their customers with a mobile ticketing application that
will be available for use on all modes of transit. This application will provide custome
with convenience while allowing the transit agency to further plan its physical upgrades
to the existing fare collection system and learn from the growing pains of other transit
agencies implementing new open payment systems. DART is the only ageveyesur

that has chosen to award multiple contracts for its new fare collection system and it has
chosen to bundle all of the hardware, communications anddyatkystem into a single
award.

Aside from the technology element, the DFW region is an exempksg of
regional coordination between transit providers. First, the three parties negotiated to
deliver a simplified regional fare structure and policy across the entire region that is
concordant with the new technologies being implementegkt, DART incuded the
DCTA and FWTA within its contract for the development of the mobile ticketing
application and thus the region realized an efficiency savings by having one vendor
develop a single application for use by all agencies. Finally, Dallas is the diaydasn
which an entity other than the transit agency or system vendor, in this case the regional
toll road authority (NTTA), has taken responsibility for transit card account management.
As NTTA already controls road user fees and DART manages the gegionHOV | anes
Dallas is the most well poised to implement progressive fmgdtial transportation

policies and pricing.
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CHAPTER 6

CHICAGO CASE STUDY

Overview of Regional Transit in the Chicago Metropolitan Area

There are three major transit providers, service boards, within the Greater
Chicago area. I n general, each agencyds op
mode, with the exception of the Chicago Transit Authority (CTA). Also, all agencies
share the same service area which consists o€ityeof Chicago, six counties (Cook,

DuPage, Will, Lake, Kane and McHenry) and 40 outlying municipalities. Furthermore,

all of the service boards are subject to financial and budgetary oversight from the
Chicago Regional Transportation Authority (RTA) whhiapproves the fivgear capital

plan for the regionbs transit -gegrdinaecil, as v
plan[27]. The regional transit system plan is implemented by distributing funding from

the RTA to the individual service boards whwoem implement the approved capital
progr ams. CTA operates the regionbdés <core
(mostly within the City of[28]CPacecopagate$ theand
regionbds suburban/ commut éh feeo cosnmuensdntostha n p o o |
CTA core system, and has been the [20legi ono:
Metra operates the regiondbs commuter rail
similarly feeds into the CTA core system and provides-distance commuters with the

ability to travel into downtown Chicago from as far away as Kenosha, Wisd@@3$in
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Existing Regional Agreementsn Chicago

There are several intgovernmental agreements between the three regional
transit operators reladl to the acceptance of pass products, transfers between operators
and reduced fare programs. In 2008, an agreement was reached between CTA and Pace to
provide for the issuance and acceptance of a CTA/Pace Jday and 36Day Pass
[31]. The joint passeare good for unlimited travel on all Pace and CTA services with the
exception of premium/subscription routg3?]. Customers in possession of any CTA
storedvalue media (e.g. magnetstripe transit cards or any version of the Chicago Card)
can use thesmedia to pay for all services on CTA and all Pace suburban buses that are
equipped with automatic fare collection equipm&3j.

OQutside of the joint pass -wuadmediafore 6s a
fare payment, transfers between operators amlynhandled through the issuance of
stickers by Metra or Pace; however, CTA has an agreement with Metra and Pace for the
ALink Upo sticker. The Link Up sticker is
and is affixed to the front of the Metra molytipass[32]. This arrangement provides the
rider with unlimited access to Metra commuter rail and all Pace suburban bus service, as
well as peak period access (6930 AM & 3:307:00 PM) to all CTA subways and
buses for an entire mon{B4]. There is aother intergovernmental agreement in place
bet ween Metra and Pace related to their AP
PlusBus stickers require the purchase of a Metra monthly pass, are only available through
Metra and are affixed to theoimt of the monthly pass product. This sticker provides free
transfers from Metra commuter rail service onto any Pace suburban bus route for an

entire montH35].
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In terms of reduced fares, the RTA acts as the central agency for all reduced fare
permits[36]. Eligible customers (e.g. nawollege students, seniors, disabled/Medicare)
must present the necessary documentation to RTA who verifies that the information is
accurate and then directly issues a reduced fare permit to the customer. Each service
board hen accepts the RFAsued reduced fare permit for all services. Due to the
presence of a centralized regional transit oversight body, reduced fare customers in the
Chicago region do not have to worry about the typical 4agEmcy concordance issues
that arise in regions without an overarching umbrella agency (e.g. differences among
operators related to reduced fare eligibility criteria and the exclusion of certain services).
Similar to Dallas, RTA has also instituted a Circuit Ride Free program thatsadtw
paratranskeligible and all senior patrons to ride fixesute services on the CTA, Pace

and Metra for fre¢37].

CTAGs Existing Fare Collection Sy

Regional Fare Issues

All Chicago area bus services, whether the operator A @TPace, collect fares
using a traditional pay eb o ar d approach. CTAOGS ALO sub
traditional barrier approach to collect fares on the heavy rail system. Metra collects fares
on its regional commuter rail services using a condudldated approach, which
requires a conductor to manually go throug
ticket at each zonal boundd38]. In terms of the regional fare structure, Pace and CTA
are congruent and use a ffate structure with a ansfer charge while Metra, due to cost

considerations, utilizes a distadsased/zonal farg39].
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Singleride customers on CTA services can utilize cash (no transfers), magnetic
stripe cards (e.g. Transit Cards) and contactless smartcards (e.g. Chiadg)achoard
all CTA serviceg32]. Pass products can be loaded onto magséijpe cards and the
Chicago Card Plus, but not onto the regular Chicago {33 Furthermore, reduced
fares are not available on either version of the Chicago Card and grissudd on CTA
transit pass medig2]. As mentioned above, all CTA storgdlue media can be used to
pay for services on Pace suburban bus, but cannot be used for payment on Metra
commuter rail. In addition to the selected CTA media, Pace customersearash or
magnetiestripe passes to board all suburban bus ser{8ddsMetra customers can use
cash for singleides and papdnased monthly passes to board commuter rail services.

The Chicago Card is a contactless smartcard from CUBIC that comesin tw
versions based on a registration requirement: the Chicago Card (not required) and the
Chicago Card Plus (registration is required). The former only operates using\sitred
and cannot be used to load pass prodd€ts The Chicago Card Plus also ogtexs using
storedvalue, but provides for the incorporation of passes by linking the registered card to
a credit/debit or employer transit benefits account. The Chicago Card Plus is not available
through CTAOGs retail net wo tlykKromatimedCTA4n onl vy
Strangel y enou gshipe trah3ithdss prochecty aresonly available through

the retail network and not at rail station ticket vending machines.

Open Standards Fare System (Ventra)

CTA issued a Request for ProposalsPRF i n t he Fal l of 20009

Payment Coll ection Systemo which eventuall

35



collection system. Within that RFP CTA outline the following list of technological
requirements for the new systé¢42, 11].
1 Adhere tothe standards of ISO 1443 Type A/B
T Provide for temporary simultaneous oper
system on both bus and rail
1 Allow for the eventual introduction of other contactless media (e.g. cell phones)
1 Provide reatime authorizatn

1 Increase transaction speed relative to current rate

The goal of the new fare collection system
regional transit payment on CTA & Pace buses and train rides with contactless payment
me t h §4d].sAocordingto a correspondent at CTA, the primary motivation for CTA to
upgrade its fare collection system is the age of the existing fare collection equipment
[44]. Ot her reasons for mi grating to-toVentr a
collect and relieving TA of its operations, maintenance and distribution duties related to
fare collection by outsourcing these activities to a third ppt#)]. Instead of using
magnetiestripe transit cards and contactless Chicago Cards, customers will soon migrate
to utilizing the following payment methods listed bel@s].
1 Ventra Card$ a contactless smartcard with a transit account and-pgitedebit
account
1 Ventra Ticketsi a contactless plastic ticker used for singiees and onelay
passes

I Bankissued Contactless &xtit/Debit Cards
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1 NearField Communications Devicdssmartphones, frequency operated buttons

(e.g. RFID tags)

The following is a summary | ist of the 1iss
[44].
1 Current smartcard is based on proprietary tectyylo

1 Inability to procure replacement parts for various system components, such as the

chips embedded in the current smartcards.

1 Hotlisting of Chicago Cards due to the latency of the existing fare collection

equipment.

The following is a summary outine &fTA6s goal s for m[82s2. new pay

T AiEnhance the customer experienceo throu
convenient contactless payment.

f AiUpgrade the existing fare collection s

collection techology.

T Shift the burden of fare collection to
capital and operating costs directly 1in
T AProvide flexibility for the futureo in

and fare structures.

Thefinal list below contains the expected benefits that are supposed to result from the

implementation of Ventri5].

1 Reduced costs to CTA related to issuing fare media and managing fare collection

system
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1 Faster boarding times

1 Increased convenience

1 Elimination of the proprietary Chicago Card and magrstipe media
1 Increased availability of fare media (e.g. more places to purchase)

1 Provision of reatime ridership and revenue data

Contract Structure for CTA & Pace

In November of 2011, the CTA Board of Bators awarded a contract to its
current vendor, cuBlI C, i tfaoe system W amr dpen fatee C T /
system that wil!l utilize contact[46eThe car d:
agency hopes to save up to $50 M in capital and tpesacosts over the iygear term of
the contract by outsourcing the responsibility of operating and maintaining the new fare
collection system to the vendor. Under the terms of this contract, the vendor is
responsible for procurement, installation andvieang of all of the new fare collection
system components, as well as covering all transaction fees associated with payments
processed through the new system. Essentially all aspects of operating and managing
CTAG6s fare coll ect i annfeguprmeenteownership and the detting e x ¢
of fare policy and structure, have been delegated to a third party.

In order to completely replace its existing fare collection system without
incurring any upfront costs to CTA, the agency has chosen to payChigh a base fee
and a variable Aper tapo fee on all trans
system goes live. The base fee will cover all capital expenses related to procuring and
installing the new equipment, as well as the costs of migrdtom the current system
and implementing the new systddi’]. The base fee will go into effect once the new
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system has been fully implemented. The variable fee is meant to cover the costs of
administering, operating, maintaining, marketing and finantinegcomponents of the

new fare collection system. The variable fee will go into effect at the start of the
transition from the existing to the new fare payment system. The estimated value of the
contract (e.g. CUBIC's expected revenues from transactishite$454 M.

In addition to the terms above, the contract also contains two relatively unique
clauses. First, CTA and CUBIC have negotiated to evenly split attraosit revenues
resulting from customer purchases using Ventra fare products. Add¥iahalvendor is
required to maintain a robust retail network that gives CTA riders the ability to purchase

fare media within on¢hird of a mile of every CTA bus stop.

Equipment Neededd or CTAOGs Ventr a

All elements of the existing fare collection systecomponents (e.g. ticket
vending machines and readers on bus fare boxes and subway turnstiles) will need to be
replaced with the exception of the subway turnstile housing. Aside frortoare
replacement of the existing devices with new ones, Ventra aisb include the
deployment of additional ticket vending machines at rail stations.

Project Schedule

The Ventra implementation is broken into the following four phases listed below

[47].
1. Begin equipment installation (Q4 2012)
2. System Acceptance and Ugarsting (Q2 2013)
3. Go Live (Q32013)

4. Full Deployment (Q1 2014)
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Implementation Strategieswi t hi n Chi cagods Ventra

CTA and its vendor have come up with a variety of rollout strategies that will
both ease the transition from the existing legace feollection system to Ventra and
provide enhanced customer service related to purchasing fares. CTA plans to continue to
offer all of the fare products and media that are currently available during the transition
period and then completely phase out éesting elements, beginning with the Chicago
Card, after six monthf42 & 46]. Also, CTA and CUBIC began installing new ticket
vending machines and readers on buses and turnstiles in October of 2012, which is well
in advance of the pilot planned for Sgyiof 2013[48].

One of the main aspects of the new syst
with more opportunities to reload and manage their fare media. A minor change that
should result in a major increase in customer convenience and satisfacttomake
magnetiestripe fare products available from ticket vending machines, as well as the retail
network [42]. A major change related to the implementation of the new system is the
sudden expansion of CTAOGs r et aitallers.pThis t ner
dramatic change in the scope of the retailer network was a response-talyus
customerso6 frustration related to reloadin
machines are only located in rail stations, these customers currargtyawalk from the
bus stop to one of CTAOGs retail partner |
While this is not likely a major issue for patrons who are in dense downtown Chicago,
those customers riding on routes in the outlying areas whemgetisity is substantially

lower are often hard pressed to locate a partner within close proximity to a CTA bus stop.
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In order to ensure that it does not have to undertake another round of fare
collection system upgrades in the near future, the CTA RFRireethat the new
systembébs chosen technol ogy fimust provi de f
contactless media such as <cell phones, tac
[42, 17].

In terms of the simultaneous operation of the egstegacy and new fare
collection systems, the RFP required that
with CTAOGs exsitsrtiipneg amadg ncean tca c 42, EllsAsalme di a
of CTAOGs existing fare batednea the foom doergthei p me n
new readers will have to be placed at the back doors so that patrons can enter or exit
through each set of doors.

In order to provide equitable access to the new fare system for the unbanked, all
Ventra cards issued by CTand its retail partners will be general purpose reloadable
cards and thus will not require an account to be linked to the fare mgtjiinklowever,
reduced fare customers will not be able to take advantage of the general purpose
reloadable functionalitgf the Ventra cards because the RTA, who is in charge of issuing
the reduced fare permits, will continue to issue the existing fare media indefinitely. As of
now, there are no plans to incorporate paratransit fares into Ventra. All CTA and Pace
fare produts, with the exception of reduced fares, will be incorporated into Ventra fare

media.
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Regional Coordination Effortsin Chicago

During the Design phase of the new fare collection system, CTA held formal
regional partner meetings on a monthly basis theluded Metra, Pace and RTA. These
meetings were held in order to solicit input from and to gauge the reactions of the other
regional transit agencies with respect to what would eventually become Ventra. While
Metra was not interested in moving forward twé major upgrade due to the significant
capital investment that would be required in order to accept Ventra media for its
commuter rail services (e.g. installation of barriers or the procurement ofhleéthd
validators), Pace was interested in moving nsvwith a new fare collection system and
had capital funding available.

The most important event that happened relative to coordinating the regional
i mpl ementation of Ventra occurred when Pa
contract with CUBIC in Augst 2012[42]. Given that Pace employs the same fare
collection scheme on its bus service as CTA and the CTA had already made a major
decision to move forward with implementing its new fare payment, it only made sense
for Pace to be a.dBgehdosiigone Cehdbidieimpement theasante
fare collection system across two operato
avoided a number of possible interoperability issues that would likely arisen had two
different contractors attempted to buildiagle integrated fare collection system.

Pacebs option differs from the terms o
fundamental ways. First, since Pace operates bus service, it does not have a need for new
ticket vending machines like CTA and its only ueed equipment is new readers. Pace

wi || utili ze Vent r adéendsystem.aHoweeen iasgeadnoepaying a n d
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CUBIC two fees based on the amount of transactions processed, Pace has decided to take

on the risk of paying all transaction feesatetl to the processing of Pace fares through

the Ventra network. While the terms of their agreements with CUBIC vary, thigeon

ground results will be the same for both agencies. In order to ensure that all regional
transit agencies are on the same pagé mt i ve t o Ventrads 1 mpl e
regularly scheduled project development meetings with the RTA who relays any

pertinent information to the other service boards.

Conclusionfor Chicago Case Study

The Chicago region is attempting to deplogen payments immediately to
transition away from, and therefore avoid the high costs associated with operating, their
proprietary Chicago Card (plus) smartcard system from CUBIC. Although the CTA and
Pace have chosen to stavypentl®SmahecanddeUpaegr
CTA has attempted to mitigate its current vendost issues and some of the
uncertainties related to deploying open payments on transit across such an expansive
system by negotiating for the vendor to cover the cost of tte grknowni transaction
fees. Additionally, CTA structured its new contract around the payment of a base and
vari able fAper tapo fee that does not go in
Thus, CTA was able to completely replace one of thetco nent 6s | argest f
systems without paying any money upfront.

Whereas the Chicago Cardods failure to i
in lower than expected adoption rates (e.g. smaller market penetration than estimated) by
transit pas enger s, CTAG6s upcoming fare coll ecti

new system will offer all CTA and Pace fare products by incorporating open payment
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technologies and provide patrons with additional fare payment ease via the expansion of
the CTA etail network and the installation of additional ticket vending machines. Due to
the amount, duration and sheer size of this contract, coupled with the fact that CTA
already has a smartcardphace and incorporated the suburban bus operator (Pace) into
ts new fare collection contract

: CTAGs agr

model for deploying open payments on smartdzsied transit systems.
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CHAPTER 7

PHILADELPHIA CASE ST UDY

Overview of Regional Transit in the Philadelphia Metropolitan Area

There are four major transit providers within the Philadelphia area. The
Sout heastern Pennsylvania Transit Authorit
and provides bus, trackless trolley, subway, trolley, paratransit and regional commuter
rail sewice within the City of Philadelphia, five Pennsylvania counties and one
neighboring county in both Delaware and New Jefd®y. The Port Authority Transit
Corporation (PATCO) is a subsidiary of the Delaware River Port Authority, which is an
interstate cmpact between the State of Pennsylvania and the State of New Jersey to
manage the Philadelphf@amden port district, and operates the PATCO Speedline,
which provides commuter rail service between Downtown Philadelphia and Lindenwold,
NJ,aswellastheRevr Li nk ferry which runs from Pennf¢
the Delaware River to Camden, [6D].

New Jersey Transit (NJT) operates bus, paratransit and commuter rail service
throughout the State of New Jersey and provides critical connectiansCfoavntown
Phil adel phia to Atlantic City, NJ and con
Regional Rail line terminupl9]. The Delaware Transit Corporation (DART First State)
is a subsidiary of Delaware DOT and provides bus and paratransit servioghibwb the
State of Del aware that connects to SEPTADO

termini [51].
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Existing Regional Agreementsn Philadelphia

SEPTA currently has a number of agreements with other regional transit operators
related to transfer prleges between agencies, the acceptance of pass products among
agencies, reduced fares for seniors andtdalay operations. In order to provide for a
more seamless morning commute for those travelling from southern New Jersey into
Center City, PATCOah SEPTA have arranged to -Trigsue di
Transfer Ticketso that are 35% cheaper the
than SEPTA tokenfs2]. The transfer tickets are dispensed two at a time (one transfer is
valid for an hour ath a half and the other is valid for 24 hours) from a machine at all
PATCO Speedline stations in the State of New Jersey and entitle PATCO patrons to
transfer to all SEPTA services that are available at the PATCO stops within the State of
Pennsylvania. AlsoSEPTA has an agreement-place with Pottstown Area Rapid
Transit to provide for free transfers between the SEPTA Route 93 and select Pottstown
routes that have been contracted out to SEPTA.

In 2008, SEPTA signed an intergovernmental agreement withJeesey Transit
that required both agencies to issue and accept a Joint Monthly [$3ssThe
SEPTA/NJT Joint Monthly Pass entitles the patron to unlimited travel on both SEPTA
and NJT services between a given origin (e.g. Center City in Philadelphia) and
destination (e.g. New Jersey destinations and New York City). Ultimately, the Joint
Monthly Pass allows Philadelphéaea residents to utilize one magnetigpe pass to
travel on two operatorsod6 services to the B

The State of Pennsylvania hagated the Pennsylvania Senior Citizen Transit ID

Card program which allows all patrons who are ages 65 and up to ride all SEPTA
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services within the State of Pennsylvania for free, with the exception of Regional Rail
[54]. Regional Rail service within thetade is one dollar for seniors and rail service
outside of the state can be purchased by seniors for half the price of an adult fare.
SEPTA has an intergovernmental agreementlace with Delaware DOT and
DART First State related to operation of the SEPWAmington/Newark Regional Rail

line [51]. The State of Delaware does not directly contribute to funding any part of

SEPTAG6s capital and operations budgets and

from Delaware citizens comes in the form of fareb@venues from a premium
commuter rail service. In order to correct this disparity, the parties have agreed to the
following terms: SEPTA will operate the Delaware segment of is Newark/Wilmington
Regional Rail line and in exchange Delaware DOT will subsidizt he cost of

operations for this portion of the route.

SEPTAO6s Existing Fare Collection

The transit fare collection system approach and the accepted types of fare media
differ between each individual operator. SEBPTurrently accepts cash, discounted
tokens and paper media (e.g. tickets and transfers) for sidglé&ips and uses magnetic
stripe cards for pass products. Unlike many other large transit agencies in the United
States, SEPTA has not migrated its fgsayment system to a smartcdrased
technology. All of the SEPTA bus and surface trolley services collect fares by employing
a pay orboard approach. SEPTA utilizes a traditional barrier approach to collect fares on
its subway lines. For its Regional Ra&eérvices, SEPTA makes use of a conductor
vali dated approach that requires agency

fare media at each zonal boundary. PATCO utilizes paper tickets for single rides, as well
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as the storegtalue FREEDOM Card smagrd, which was launched by CUBIC in 2007,

for passes and parking payment at PATCO statjpbs PATCO operates conductor

vali dated approach to collect fares, si mi l
paper tickets for singlddes and magnetistripe cards for passes. NJT operates its bus
service using a traditional barrier approach and, like the other operators, also employs a
conducto+validated approach for its commuter rail services.

The transfer policies of each transit operator are coelpl@idependent of one
another. There are no free transfers within SEPTA and all internal transfers require the
customer to remember to purchase a one dollar paper transfer ticket before boarding the
first service[56]. However, there are three free tramsinterchanges at major points
where the SEPTA subways interface with the surface trolley linds3t.315" St. & 30"

St. rail stations). Transfers to an external operator from SEPTA require the purchase of a
full fare, except for customers usinghat the NJT Joint Monthly Pass or the PATCO
SEPTA RoundTrip Transfer Tickets. Since PATCO only operates commuter rail and
does not provide any bus service, the agency does not have the need to issue its own
internal transfers and only provides externahsfers to SEPTA services. It should be
noted that the PATCGEPTA RoundTrip Transfer Tickets are not currently loadable

onto the FREEDOM Card due to the fact that SEPTA lacks the appropriate fare boxes to
accept contactless smartcards. NJT does not aspeternal or external transfers aside

from those that are provided by the Joint Monthly Pass with SEPTA.

Regional transit fare policy within Greater Philadelphia differs between each
individual operator with respect to how the fare is calcula®fPTA operates its

services using a sixone or distancbased fare systerib7]. All subways, surface
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trolleys, trackless trolleys and most of the bus routes only operate within the core Center
City Philadelphia zone and thus essentially exhibit affleg structure. However, the
SEPTA Regional Rail lines, the Norristown High Speed Line and some of the suburban
bus routes employ the zot@sed fare structure and also incorporate peak period pricing.
As an operator of commuter rail, PATCO utilizes a zbesed fare structure with six
zones. NJT operates its commuter rail, as well as its bus services, using a-thatmice

fare structure with many zongs8].

The temporal span of reduced fares and the eligibility requirements to obtain these
discounts variedepending on the operator. Reduced fare customers on SEPTA and NJT
have access to all services at any time of day, while PATCO only offers reduced fares
during offpeak periods. Furthermore, there are discrepancies between the agencies as to
the eligibiity requirements for reduced fares. For instance, SEPTA and PATCO have
established that Seniors are those persons aged 65 and[3®jpwehile NJT considers
those 62 and above to be reduced fare eligible Sel@0}sAlso, there are discrepancies
betweerthe agencies as to the amount of children that are allowed to ride for free with a
paying adult. On SEPTA paying adults can travel with up to two child@®nwhile up
to three children can ride on NJT for free; PATCO does not offer any reduced fares for

children[62].

SEPTAG6s New Payment Technol ogi es

SEPTA is now undertaking a project called NPT that looks to implement open
payments technology on SEPTAGs fare coll ec
will be the implementation oh new contactessased f are payment sy

wor k seamlessl y acr os [B3].tAtcerding to & corresporlénPal A n e
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SEPTA, the primary motivation for SEPTA migrating to a new fare collection system
from its existing legacy systems t o fiprovide [customers wit
f ar @4].0Customers will soon be able to utilize their basdued contactless
credit/debit cards, near field communications devices (e.g. cell phones), frequency
operated buttons (e.g. RFID and @ayerissued identification badges), as well as-pre
paid transit smartcards to pay for SEPTA
current fare system is a barrier to transi
existing legacy fare syste cannot be improved due to the age of the electronics and
' imitations of the exi %ing computer opera
While the agency has needed to replace the existing system for some time now,

SEPTA did not previously have adequate capital fundingirtdertake such a major
upgrade until it acquired a $175 M loan from the Philadelphia Industrial Development
Corporation in January of 201&6]. According to the Summary Report from the August
2011 SEPTA Fare Policy Advisory Group Meeting, SEPTA andtékestiolder group
have adopted the guiding principles for the NPT project which are listed f@&ipw

1 Increase Ease of Use & Simplicity for Customers

1 Improve Convenience of Paying Fares

T AProtect SEPTA Revenueso

1 Identify Ways to Repay Loan

Additionally, SEFA and its Advisory Group adopted the following list of key priorities
that are to be kept in mind when implementing the NPT pr{g&¢t
1 Provide Convenience & Ease of Use to Customers

1 Provide Uniformity & Equity for Riders
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Provide Cost Control & Securifpr Revenues
1 Increase Ridership
T AMini mize Chandga8 for Our Ridersbo

1 Provide for Universal Transfer Capability between Transit & Regional[63il

The final list below summarizes the expected benefits for both customers and SEPTA
that are expected to bealized through implementing the NPT projg@].

1 Improved Customer Experience

1 Provide Flexibility to Respond to Changes among Riders and within the Transit

Industry

1 Reduced Reliance on Cash & Introduction of Automalidr

1 Enhance Data Collection & &tessing71]

T ALower collection costs over tie@ throu

1 Improve Operational Efficiencies by Utilizing New Rd@mhe Payment &

Ridership Data

Contract Structure for Philadelphia

In November 2011, SEPTA awarded a caatrfor implementation of the new
fare collection system to ACS Transportation Solutions Group for $12962M The
contract has a duration of three years and does not include any other partners. Under the
terms of the contract, the vendor is respomsibl completing the following components
of the project listed below.
1 Design of System

9 Build of System
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1 Installation of System
1 Operations & Maintenance of Fare Collection System until Expiration of

Equipment Warranty

In turn, SEPTA will use the remaininggtion of the loan (about $45 M) to fulfill the
following responsibilities listed below.

1 Upgrade of all Existing Electronics, Infrastructure and Computer Systems

1 Operations & Maintenance of Existing Fare Collection System

1 Operations & Maintenance of New réaCollection System after Warranty

Expiration

Equipment Neededd or SEPTAOGs NPT Projec

The following is a list of equipment that will be installed as part of the NPT
implementatiorf66].
1 1852 New Electronic Readers on all fare boxes
1 386 New Turnstilestasubway and Regional Rail stations
1 121 New ADAcompliant Turnstiles at subway and Regional Rail stations
1 200 New, Additional Ticket Vending Machines at subway and Regional Rail

stations

Project Schedulefor Philadelphia

The NPT project will be implemead in three phases and is expected to be fully
operational systerwide by November of 201f73]. The first phase, which consists of
system design, testing and manufacturing, will take place between Fall 2012 and Early

2013. In Fall of 2013, the physicalmponents of the system will be installed, starting
52



first with buses and trackless trolleys and eventually deploying the equipment on the
subway lines. In Spring of 2014, the contractor is expected to begin installing the new
equipment on all CCT paratrahsiehicles and at all regional rail stations and parking

lots.

Implementation Strategieswithin the Philadelphia Deployment

In preparing for such a major overhaul, SEPTA made many strategic decisions
that were designed to simplify the implementationcpes and ease the transition for
customers as much as possible. First, SEPTA held two community meetings in the first
half of 2011, prior to awarding the contract to ACS, in which it solicited input from both
the general public and City stakeholders awsltiat the new fare collection system should
look like and how it should function. After awarding the contract to ACS in late 2011, but
prior to Final Design, SEPTA held another series of public meetings in August 2012 to
perform user testing and receive unpelated to the functionality of the preliminary
design. SEPTA will continue to hold public meetings to gauge user acceptance of NPT
until Final Design and Manufacturing have been completed. Finally, SEPTA is planning
to continue its public outreach arducational efforts until the system is fully operational
in late 2014.

In anticipation of the NPT project, SEPTA has already begun installing the
foundation of the new systemb6s fiber optic
ontgoing projects.n order to provide ample time to configure the new system and work
out any unexpected glitches, the NPT project timeline includes separate pilot installations
for each mode that are scheduled to begin at least one quarter before full rollout. As a

way to educe overall capital investment and simultaneously limit fare evasion at
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Regional Rail lines, SEPTA will be installing gates and turnstiles at only five Center City
stations within Philadelphia instead of gating every single Regional Rail sti&jns

In terms of simultaneous operation, SEPTA will utilize a number of strategies to
help minimize customer confusion during the transition from the existing legacy system
to the upcoming NPT system. As part of the gradual approach, customers will still be
able to use both the traditional and new means of fare payment during the transition
period between Fall 2013 and January 2[/. Also, the agency is planning to install
informational kiosks and use some of its existing subway attendants to demonstrate how
to use the new technology and answer any customer questions.

SEPTA has internally estimated that up to 30% of its customers do not have a
credit or debit card (e.g. are unbanked). In order to incorporate this large segment of the
transit market, unbankecustomers will have the option of purchasing a-pma&l card
that can store both value and pass products either through SEPTA directly or its retall
network[64]. Senior citizens and customers with disabilities will be issued special fare
products (likelya magnetist r i pe dri verés | icense) t hrou
these customers to take advantage of reduced fares. All SEPTA fare products will be

made available upon full rollout of the NPT system.

Regional Coordination Efforts in Philadelphia

While no other partners are included within the ACS contract, SEPTA has,
nevertheless, issued an open invitation to all Pennsylvania public transit operators for
SEPTA to act as their procurement agent for new fare collection equidéwnt
Although SEPTA cuently operates the majority of paratransit service in the Greater

Philadelphia region, the agency will install new fare collection equipment on all of its
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paratransit vehicles in order to provide for future interoperability with other providers.

Despitethe fact that SEPTA is the only regional transit operator on the contract, the
agency has reached out to PennDOT, the Delaware Regional Valley Planning
Commission, NJ Transit, PATCO & Delaware DOT on multiple occasions to ensure that

all partiesareawaef t he projectds progress.

Conclusion for Philadelphia Case Study

SEPTA is taking a fiLeap Frogo approach
system which will involve the authority transitioning from a fare collection system
primarily based on tokenand paper media to one that will eventually incorporate open
payment s. Similar to DARTO6s devel opment 0
will rely on the use of a transit agensgued general purpose reloadable card as a
stopgap measure to provifier continuous system operation during the long transition
period in which the new physical infrastructure is deployed at every SEPTA facility. It
should be noted that the Philadelphia region is the only instance in which paratransit
vehicles will be equiped with the new fare collection system devices.

The Philadelphia case is unique in three respects. First, SEPTA is the only entity
that has chosen to be responsible for the Jesck system management duties.
Additionally, SEPTA is the only transit aggnthat will definitely implement a change to
its current fare collection environment. In order to combat fare evasion that may occur
due to the new systemdébs installation and g
the authority will be installingiew gates, as well as surveillance centers, at its downtown
regional rail stations. Finally, while it is not the only agency that has conducted outreach

efforts related to its new fare collection system, SEPTA has set an exemplary standard for
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public invoivement by soliciting the opinions of various stakeholder groups and, more
importantly, incorporating their feedback into the design and deployment of the new fare

collection system.
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CHAPTER 8

TORONTO CASE STUDY

Overview of Regional Transit in the GreaterToronto Area

In the capital of Ontario, there are eight operators that provide public transit
service across the Greater Toronto Area (GTA), which encompasses the City of Toronto
and four regional municipalities (Durham, Halton, Peel & York), as sedfigure 1

below.

Greater Toronto Area
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Figure 1. Municipal Map of Greater Toronto.
(Source: http://en.wikipedia.org/wiki/File:Greater_toronto_area_map.svg)

Aside from the transit operators, thasea provincial government agency, Metrolinx,
which was created to Aimanage and integrat e
the GTA and Hami | {79.rMet@lmneisia charge of@onmtmaterirad o
operations through its GO Transit dimn, as well as the implementation of the regional

smartcard system, PRESTO. Aside from Metrolinx, which provides a truly regional
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service, the operators and their services are generally confined to the geographical
boundaries of their regional or localnicipal government.

The Toronto Transit Commission (TTC) is by far the largest provider of transit
trips within the region, mainly because it
The TTC operates transit service within the City of Torcamd provides an extensive
network of subways, streetcars, local and express bus services, as well as pddtansit
The second largest provider is GO Transit which serves to bring commuters from all of
the outlying areas within the GTA into the downtoaore via feeder bus service that
drops passengers off at GO Transit regional commuter rail stations which ultimately
connect to TTC subway stations and bus ser\i€gs The remaining operators provide a
combination of local, express and/or bus rapidcditaservices that either feed directly
into TTC services along the perimeter of the City or Toronto or terminate at GO Transit
commuter rail stations located within their municipal boundarfetle 3 which is
located on the next pagerovides an overew of the different transit agencies and their

respective jurisdictions and modes operated within the Greater Toronto Area.
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Table 3. Summary of Regional Transit Agencies and Modes Operated in the GTA.

Agency/Mode| Jurisdiction | Commuter| Subway| Streetcar Local | Bxpress BRT Para
Bus Bus transit

TTC City of X X X X N

Toronto
GO Transit All of X X
(Metrolinx) GTA
York Reglon York' X N N N
Transit Region
Brampton City of
Transit Brampton X X X
Durham Durham
Region Region X X X
Transit
MiwWay Cl'ty pf X x

Mississauga
Burlington City of X N
Transit Burlington
Milton City of
Transit Milton X X X
Oakville City of
Transit Oakville X X X

Existing Regional Agreementsn the GTA

There are seeral existing agreements-place between the local operators related
to the acceptance of pass products, transfer privileges, reduced fares and operations. First,
there is an intelocal agreement between TTC, MiWay, Brampton Transit and York
Region Tras i t for free transfers and unlimiteod
including paratransit, for customers holding a GTA Weekly IP&&js The GTA Weekly
Pass was created primarily to provide suburban commuters with a convenient means of
paying fareswhen travelling into the City of Toronto without incurring a supplemental
fee each time they cross the GTA zonal boun{iz®y.

Currently, TTC charges a supplemental GTA Zone fee on all of its contracted bus
routes that cross the city limits of Torontaod connect to the ot he
services. Thus, customers wishing to travel from downtown Toronto on a TTC bus and

transfer to the other outlying operatorso
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service by wusing tphmoductsodr theyrcanugeearTd@ mgomss 6 f ar
product (e.g. singleide ticket or token) and pay the supplemental GTA zone fee.
However, the GTA Weekly Pass arrangement completely removes the need for customers

to carry around mul t indWwary abquehaving changeéto payar e p
the zonal fee.

When PRESTO was introduced in 2009 by Metrolinx as the regional smartcard
system, all of the regional operators, with the exception of TTC, agreed to fully
implement the new fare payment system on thmairsit system§80]. In order to promote
the adoption of PRESTO by regional transit users, Metrolinx/GO Transit and the other
operators agfeeeésdDowbhfEtbhrpfiovide for free
the | ocal oper at oradsg commuter raileandvbus servicg]. GO T
However, TTC does not participate in this program for a variety of reasons that will be
discussed below.

Nevertheless, the agency has attempted to provide its customers with the ability to
receive a discountedteafor chained trips with GO Tran$82]. Under t he ATTC
with GO Transito program, all TTC customer
transfer to a GO Transit train or bus at one of 22 select GO Transit stations, and then
transfer back taa TTC service can use their initial THi€sued transfer to board the
second TTC service.

In terms of reduced fares, the first round of PRESTO implementation resulted in
the unification of reduced fare classifications and eligibility standards for ahjldre
students and seniors across all of the regional transit operators except fg83[TC

Before the fare payment system was implemented the age definitions for children and
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seniors varied across operator, as well as which customers were officially cedside
students. According to a correspondent at TTC, variation still exists between the reduced
fare policies of TTC and all of the other regional operd@®ts

In terms of operations, TTC has an Iidiecal agreement with
Metrolinx/PRESTO for the opation and maintenance of all 28 Metrokowned
PRESTO readers that were deployed at 14 TT
implementation in 200984]. Also, as mentioned above, the TTC has #Hueal
agreements with two outlying operators (Yd&tkgion Transit & MiWay) for the TTC to
provide bus service from the City of Toronto to points outside of the municipal limits
where passengers can connect to additional transit services provided by the two other

operatorg79].

Existing Regional Fare Colletion Systemsacross the GTA

As mentioned above, all of the other transit operators outside of the City of
Toronto decided to get dmoard with the provincialjfed PRESTO fare system and
currently provide for true fare payment interoperability betweeltiphel operators via
PRESTO smartcards. All neRiTC operators accept cash and papesed media (single
ride tickets, pass products and transfers)
However, despite its position as one of the largest transitigars in North America,
TTC is still only accepting cash, tokens (singhie) and papebased media (singlede
ticket, pass products and transfers) for fare payment on its sef@&je#\s mentioned
above, TTC has 28 PRESTO readerplace at somefdts subway stations, but these
readers do not service TI €nl y customers because none of

currently offered on the PRESTO. Essentially these readers were provided by

61



Metrolinx/PRESTO solely to allow GO Transit customers to utiP/ESTO at TTC
subway stations that interface with GO Transit commuter rail services.

TTC uses a different fare collection approach for each mode operated. All bus
services operated within the GTA, including those of the TTC, utilize the traditional pay
onboard approach to collecting fares, exce
which use a proebf-payment approach and GO Transit buses which use a non
traditional conductewalidation approach to collecting fares [@b 87]. TTCOs subwe
services collecfares based on a traditional barrier approach (e.g. turnstiles) and there are
no other heavy rail services offered in t
proof-of-payment system similar to the aforementioned BRT sery&®s Lastly, GO
Transt 6s commut er rail ser vi c e of-pdymentdsystern s e s )

[87].

Regional Fare Issuesvithin the GTA

The current PRESTO system is not fefilyctional on TTC for two main reasons
[83]. First, the PRESTO smartcard system does not diyraiow customers to load any
TTC fare products onto the PRESTO medium. Next, none of the-oWr@d fare
collection equipment is capable of reading the PRESTO smartcards. Thus, the regional
smartcard cannot be used as wice$ Givamthatf pay
TTC is estimated to carry around 75% of th
opt-out of the initial PRESTO deployment has resulted in the negation of many of the
convenience and economic benefits for regional transit passetigg the PRESTO
system initially aimed to achieve. While all other operators have joined together to allow

their customers to take complete advantage
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concession fares, dares between the operators, loyaltgwards programs and
transfers), the TTC has remained an island and is still relying on antiquated means of

paying fares.

TTCOs I nitial | ssues with PREST

When the initial discussions about developing a regional smartcard system began
in2007t he commi ssion of the TTC directed its
for a Smart car {B9]. Igesdocament aveighed Th€ pros and cons of
implementing smartcards from the perspective of TTC and came up with the following
list of risks

1 Significant capital investment that is hard to recover once implemented
1 Current approach to smartcards might be obsolete by the time the system is fully
implemented

1 Could become locketh to a proprietary technology

The report also noted that there wereerging open payment technologies that the TTC
would need to be able to accommodate if and when it decides to implement a new fare
payment system. Ulti mately, the internal r
collection system has its limitatienit is costefficient to operate and did not need to be
repl 88l.edbo

According to a respondent at TTC, there
decision to forego a systewide deployment of the PRESTO smartcard collection
system[83]. Most impotantly, the first round of PRESTO did not provide for the

acceptance of open payments. Next, there was the simple fact that TTC operates within
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the confines of a limited capital budget. Therefore, if TTC chose to fully implement
PRESTO, then the agency wdunave had to shift a significant amount of capital funding
towards this project and away from other internal efforts. In other words, a full PRESTO
i mpl ementation may have put TTCO0Os other ca
the TTC believedh a t Aithe $140 M is not sufficient
smartcard sydg8lem at the TTCO

From a financial and operations perspective, the TTC was concerned about
PRESTOOG6s initial ability to meet the ager
existing reduced fare classifications and special tounsiented fare products) which
were relatively more complex than the other small operators. Additionally, TTC was
reasonably hesitant to enter into the PRESTO partnership because doing so would have
forced the agency to surrender its complete autonomy over the fare collection process.
Wi th all of these factors in mind, TTC con
forustosigpon at that pointodo and only alimtked e t o i

number of subway statiofi®9].

Pol i tical Evol ution &nPRESIOs Newf ol

While TTC made the decision to offer only a limited deployment of PRESTO, the
agency has become interested in the second round of PRESTO (PRESTO Next
Genera i on or fANGO) for two reasons. Most i mj
charge of disbursing all provincial funding to the transit operators (e.g. gas tax revenues
and capital grants) , beli eved t hatgonmalwi t hou
benefits of t he PREST (89 i ortee to achvieve itscownb e r e

internal objectives (e.g. providing for a regional fare medium that can be used on all
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operators within the GTA), Metrolinx flexed its political muscle and decreedthiea
disbursement of over $8.5 B in provincial funding to TTC, which had been allocated to
support operations, procure a fleet of new streetcars and build two rapid transit lines,
would be put in jeopardy if TTC did not fully participate in PRESTO. Adcgrdo a
correspondent at TTC, putting such a | arge
| oudly and provides and incent[B83¥e for TTC
Additionally, while the development of the initial PRESTO smartcard system was
cdered to the needs of regional operators other than TTC, PRESTO NG has been
developed with TTC specifically in mind. While Metrolinx has repeatedly made
commi t ments to accommodate all of TTCG6s bu

to go with PRESTONG was the fact that it will incorporate open payments.

PRESTO Next Generation(NG)

Although the smartcard version of PRESTO has only been in the hands of the
general riding public since 2010, Metrolinx is looking to deploy PRESTO Next
Generation in te next few months. PRESTO NG will incorporate open payments and
allow for the inclusion of additional media and devices, such as contactless credit/debit
cards, mobile phones, independentiyued IDs, fobs, etd90]. Metrolinx was content
with the smartard version of the PRESTO system until the agency decided it wanted to
expand the reach of PRESTO to include Ottawa, as well as Toronto and HgB&8lJton
The inclusion of Ottawads OC Transpo in
syst emo6s fof intesoperabiltyuCitawt s sadjacent to Montreal; however, due
to the fact that they are each in a different province, this single metropolitan area is

served by two independent public transit providers, OC Transpo in Ottawa and STM in
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Montreal. The posblem arose when transit officials realized that the initial PRESTO cards
could not be read by the STM card read®is.

In order to provide for seamless regional connections between provinces and
transit providers, the PRESTO team has decided to isseeamd round of fare cards,
called PRESTO Next Generation (PNG) cards, which allow for greater interoperability
by providing for open and mobile paymeri@2]. The second round of PRESTO
implementation is likely to be better embraced by TTC, as the agejecyed the initial
version of the PRESTO system specifically due to the fact that it failed to incorporate
open and mobile payments into its design and operg88h All future expansions
within the regional transit system of Toronto and Hamilton wiime equipped with
PRESTO card readers and vending machines. The full rollout is scheduled to occur just
before the opening of the 2015 Pamerican gamef93].

According to a PRESTO representative, the next deployment of PRESTO has
been designed to perfa four roles/functions which are listed bel{@4].

1. Payment of Fares
2. Settlement of Payments with transit operators and banks
3. Collection & Distribution of information, fares and revenues; and

4. Universal Payment Medium across the GTA.

Within the same meetinghe representative mentioned the following list of customer
benefits derived from using the next generation of PRES#AD

1 Providing the ability to use just one card for all payments, not just transit

1 Providing the option to still use multiple systeros payment

1 Providing the ability to access payment information via different methods
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1 Autol oad feature el i minates t he customer
stored balance

1 Lost/Stolen card replacement if card is registered

Similarly, the list below comins the operator benefits that were mentioned in relation to
the utilization of the second version of PRESB).

1 Provide trip data in support of operator service and ridership assessments

1 Reduce the acceptance of fraudulent transit fare payments

1 Flexibility of payment schemes

1 Reduce environmental impact of pajpaised tickets and transfers

Contract Structure for TTC
Currently, Metrolinx/PRESTO has a -J@ar, $250 M contract with Accenture

that expires in 201@3]. Under the terms of this contractetiiendor must complete all
of the tasks listed below for the regional transit operators of the GTA, except for TTC,
relative to the PRESTO fare collection system and its dej8&}s

91 Design

91 Build/Install

1 Operate

1 Replace

Under the nofTTC agreement, thendividual operators are responsible for maintain and
repair the PRESTO devicescross the board, the regional operators contract with
PRESTO to handle these activities. In terms of-sbaring for the procurement of the

new fare collection equipment, éaof the municipalities contributes twhirds of the
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overall cost of procurement, with the province (e.g. Metrolinx) contributing the
remaining third[83]. Under this arrangement, the individual transit operators own the
PRESTO fare collection devices.

Due to the 2004 allocation of $140 M from the Canadian Strategic Infrastructure
Fund to support the development of a universal fare card for the GTA, the terms of
TTCO0s agreement with Metrolinx is slightly
[95]. Under the terms of this federal funding program, the cost of this project would be
split equally between the City of Toronto, the Province of Ontario and the Canadian
federal government, with each partner contributing $46.7 M. Thus, TTC is essentially
paying half of what all of the other operators were charged to implement PRESTO.
However, the TTC agreement devolves ownership and all other responsibilities related to
the design, installation, operation and maintenance of the new equipment to
Metrolinx/PRESTO

TTC and Metrolinx both believe that systamde PRESTO NG implementation
on TTC will cost more than the $140 M originally allotted back in 2004. In order to
mitigate any potential cost disparities between the two partners, TTC will contribute the
original $46.7 M upfront and then pay Metrolinx/PRESTO for any cost overruns beyond
the $140 M via an annual fixede of 5.25% of all TTC transactions processed through
PRESTO[96]. Additionally, TTC will pay for upgrading its power systems at select
subway stions to accommodate the new PRESTO readi@®$. Similar to C
agreement wi t h -y&Uddntract withf Me€@dirsx/PRESTO, for the most

part, only requires the transit agency to pay the vendor and nothing more.
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Equipment Neededf o r T T Qraptemdntation of PRESTO NG
The following is a list of the equipment that will need to be installed on the TTC
system.
1 Upgraded power systems at select subway stations
1 New PRESTO Readers on subway turnstiles and bus fare boxes
T New PRESTO NG Cards
1 New icket vending machines

1 Expanded wireless communications network

Project Schedulefor PRESTO NG on the TTC

Although the timeline of the PRESTO NG implementation on TTC has not been
set in stone, a look at the first round of PRESTO deployment should @rawdugh
overview of the expected process the second time around. The first round was divided
into the following three phases which occurred over a period of two [@3rs

1. Limited Deployment
a. Recruited users to test the new system.
b. Provided readers at ynfour transit stations and ten bus routes.
c. No transit operator was completely reliant on PRESTO.
2. Expansive Rollout
a. PRESTO payment system and media were made available to the general
public.
b. Provided readers at 11 additional transit stations.

c. Two transitoperators fully converted their collection systems to PRESTO.
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3. Full Rollout
a. PRESTO devices were made available at allfid@ transit stations.
b. All transit operators except TTC fully converted their collection systems
to PRESTO.
C. Il ncorpor at edcomessidnfaep er at or 0's
d. Incorporated cdares for transfers between the regional operators and GO

Transit.

For TTC, the migration process is expected to begin in late 2013, with a full rollout to be

completed by Summer of 2015.

Implementation Strategieswithin PRESTO NGO6s Depl oy men

Obviously, the TTC implementation will not involve the gradual deployment of
PRESTO across different operator6s service
fully participating in PRESTO. However, TTC is likely to be fewor of a gradual
hardware roll out in order to avoid the ha
PRESTO NG implementation due to bugs, glitches and other issues with the PRESTO
NG devices and payment netwdgk].

In order to ensure that PRESTO Md&ets customer expectations and needs, TTC
held a meeting in late 2011 with its Advisory Committee on Accessible Transit that
represents patrons with disabilities. The meeting featured a discussion of current
accessibility issues related to the existingefacollection system, as well as an
identification of proposed improvements that are to be made by implementing PRESTO

NG [94]. It seems that this meeting resulted in a productive dialogue, as a report to the
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TTC commi ssi on I n N o v e psBild@lity wi 0el dn impatane s t h e
el ement of a new [5hre coll ection systemo

In terms of unbanked customers, TTC plans to issue abr&tded prgpaid card
which will have general purpose reloadable functiongB4]. In terms of reduced or
concessiorfares, discounted fares will be loadable onto PRESTO media; however, users
must register their smartcards with the TTC in order to take advantage of these discounts.

In terms of the simultaneous operation of two fare collection systems, TTC plans
to operag both systems and continue to accept its current fare media for a period of six to
nine months in order to allow customers to orient themselves to the new fare payment
system over time. The TTC commission has noted that during this transitional phase,
ATA6s overall costs for fare collection ma
once[95]. In terms of mobile payments, TTC already deployed a pilot program in the
summer of 2012 to accept contactless payment by mobile phone at its College Station
subway stop[98].

In terms of incentivizing the adoption of PRESTO NG by TTC customers, TTC is
planning on introducing a |l oyalty rewards
[83]. GO Transit currently offers a progressive discounting scheme, callédlthey al t vy
Rewards Programo that encourages —regul ar
travel behavior. All passengers are entitled to receive a 7.5% discount on the first 35 rides
regar dl ess o fdestindtien paifBQ]. plavéverotmoseglersnwho take the
same trip more than 35 times receive an additional percentage discount beyond the initial
7.5%. While TTC is only intending to offer its existing fare products initially, one of the

business demands made to Metrolinx was that PRESTOnb& have the flexibility to
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allow for the implementation of these innovative fare polidie3]. One adoption
incentive already exists in the form of-taves that provide discounted transfers between
nonTTC operators. All TTC fare products will be madegailable for purchase on

PRESTO NG media upon full rollo{&3].

Regional Coordination Efforts within the GTA

As part of TTC6és discussions with Metro
and its deployment on TTC, the parties agreed to create a fornigl tentacilitate
coordination during implementation. The Joint Steering Committee consists of key
of ficials at Metroli nxds PRESTO division,
department and i s fAchaired [B5 Meetingsmanlyor r ep
consist of updates on project development and coordinating on a variety of issues (e.g.
civil works planning, deploying PRESTO on new fleet of streetcars, project schedule).
These gatherings are intended to provide an open forum in which botiesean
address any concerns they have with the project and come to a consensus on what needs
to be change{B3].

According to a correspondent at TTC, coordination was formalized due to the fact
that this is a joint project. PRESTO (vendor) has an imcend coordinate with TTC
(client) in that it will be owning, operating and maintaining a fare collection system for
TTC on TTCO6s premises and thus wil!/ be sul
TTC (client) has a need for coordination with PRES{vendor) in that in order to
continue to fund its transi't operations

deployment of the new TTC fare collection system must result in a system that functions
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reliably, provides additional convenience to ridersl,amore importantly, does not
inconvenience them.

Whereas most decisions about regional fare collection technology in U.S. metro
regions tend to originate from the largest local transit provider, in Ontario, Canada the
provincial transportation agenciesk the lead in developing the technological standards
and specifications for a regional fare collection system (the Ontario Ministry of
Transportation for the PRESTO smartcard system and Metrolinx, which was not yet
created at PREST Ootlsee PRESTG NG system)e Byt lettowgy the f o
provincial and federal governments to subsidize the costs of developing a standardized
technology platform that can used by multiple regional transit operators to collect fare
payment s, A Metr ol i verage hes snvesineeatno peobideea edsto | e
effective solution to municipalities and enable an integrated fare approach, providing
benefits t o[75aRFuither@are, as Metalms has awarded a single contract
to Accenture to provide for the procuarent, installation, operations and maintenance of
the PRESTO regional fare collection system across all of the operators, it has reduced, to
the maximum extent possible, the likelihood that interoperability issues will arise for
transit users travelingacrs s mul t i pl e operatorsé6é service

As mentioned above, the first deployment of PRESTO resulted in the unification
of reduced fare eligibility standards for seniors, students and children across all of the
operators with the exception of TTC. In termiscoordination for accessible services,
there were already agreementsplace related to ctares between the paratransit
operators prior to PRESTOG6s initial depl oy

incorporated these reduced fare transfens gfaratransit customers. According to a
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correspondent at TTC, the TTC is currently undertaking efforts with adjacent operators to
provide for a coordinated paratransit transfer pf@8t. The same interviewee noted that
one of the main impediments to thegional coordination of paratransit services is that

Awhi |l e TTC o p e +hausepessmemiahe ather aggenaids tontiaat this out, so

there are different arrangements that have

Conclusion for Toronto Case Study

The Toronto T ansi t Commi ssion has experienced
implementing a new fare collection system. Whereas all of the other models surveyed
have featured the transit agency originating the idea for a new fare collection system and
then seeking a venddo meet this need, the Toronto model relied on a provincial
transportation planning and operations agency, Metrolinx, to develop a standardized
technology platform (PRESTO) that could be implemented across all of the municipal
operators.

By allowing a #gle regional government to be the sole proprietor of fare
collection technology, the transit providers of Ontario have realized economies of scale
benefits and cost efficiencies. Additionally, the sole proprietorship model mitigates, to
the maximum extanpossible, any potential int@perability issues with the hardware,
software and communications networks that tend to arise when multiple transit operators
are each using their own vendors and technologies for fare payment.

While the TTC initially chos to forego the deployment of the provincial
transportation agencybdés PRESTO devices, pr
accept open payments, some political maneuvering by Metrolinx and hard negotiating by

TTC eventually led to one of the contined s | ar gest transit agenc
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board with the rest of the regional operators. Due to the fact that all of the other operators
already deployed PRESTO the first time around and the unique institutional structures in

the GTA, there was no nedor TTC to partner with any entity. Whereas Chicago and
Philadelphia are undertaking complete systeigte replacements, Toronto will merely be
upgrading its existing equipment to incorp
implementation of PREST®IG is the specific request for the vendor (Metrolinx) to

retain ownership of the new equipment.
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CHAPTER 9

ATLANTA CASE STUDY

Overview of Regional Transit in the Atlanta Metropolitan Area

There are four major transit operators within the core of mettants The
Metropolitan Atlanta Rapid Transit Authority (MARTA) is by far the largest provider of
transit trips within the region and serves
transit system. MARTA operates heavy rail, extensive local buslimvited BRT routes
and paratransit service within the City of Atlanta, Fulton County and DeKalb County
[99].

One of these operators, the Georgia Regional Transportation Authority (GRTA),
was created as an entity of ngtlanctrarsgordatioa a n d
and air quality within certain areas of this state [thec@nty Clean Air Act non
attainment area designated by t h¢OOEImvVvironn
addition to its planning and oversight duties as the-sigp@nted regional transportation
agency, GRTA also operates 33 fAXpresso com
counties throughout the metro Atlanta region, as well as vanpool sgi@ddsGRTA is
the only regional transit operator that does not idparatransit service.

I n addition to MARTAOGs core system in F
Xpress commuter bus network, there are also two cehsdgd operators that provide
local and commuter transit services. Cobb Community Transit (CCT) igarmatng
division of the countyés DOT and provides
County, as well as paratransit services on every day of the week except for Rijay

Through the combination of its directbperated express bus servicedh GRTAG6s f i v
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additional Xpress routes that run into Cobb County, Cobb commuters are provided with
connections to Fulton County, Cherokee County and five MARTA heavy rail stations
within Atlant ag@l@3. ddwmt d vanm ¢ or eCCTémrent,i nst it
Gwi nnet't County Transit (GCT) i's a departn
local, three GCT express and three GRdohtracted Xpress bus routes within Gwinnett

County, as well as complementary ADA paratransit services on weelddeysThrough

the combination of its six direcdlg per at ed express routes and
Xpress routes that serve Gwinnett County, Gwinnett commuters are provided with
connections to five MARTA heavy rail stations in the downtown Atlanta core and one

station in northern DeKalb Coun{$05].

Existing Regional Fare Collection System (BREEZE)

Atl ant ads MARTA was the first transit
implement an altontactless smartcard technology for its fare collection system in 2006
[106]. The automated fare collection system is called BREEZE and has been managed by
CUBIC Transportation Systems since MARTA awarded the vendor a $72.5 M contract in
October 2003 to Arepl ace MARTAO®ased Xi st i
sy st e mo mandarddasedasysserfl07]. According to a 2010 APTA presentation,
the BREEZE automated fare collection system offers the following customer and
operator benefits relative to its predece$$08]:

1 Customer convenience

1 Seamless mukmodal transfers

1 Multiple fare structures

1 Additional ridership data
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i Greater revenue control

M Lower maintenance costs

The BREEZE System consists of the hardware components pictured bélgura 2 as
well as a host of other communications devices and software componentgpfiat the

operation of BREEZE and the issuance of fare prodt68).

Figure 2. Graphic Overview of BREEZE Hardware ComponentySource:
http://www.apta.com/mc/fctt/previous/2010fare/Presentations/BreezeProgram-Overview.pdf).

The papeibased BREEZE tickets only offer storedlue functionality. However, the

more durable, plastbased BREEZE cards are capable of holding pass products, in
addition to storedialue, and feature balance pration, automatic reload, lost/stolen card
replacement and online account management for those customers who choose to register
their BREEZE cardg4109]. Customers have the option of purchasing their BREEZE

cards through a variety of outlets: BREEZE vegdmachines (BVM) located in every
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MARTA rail station, the MARTA RideStore, the BREEZE online store or at the non
MARTA oper at or 0[410]cBusoplyocustomers whd db nothave frequent
access to a BVM nor the internet can still use cash talmaypnrboard automated fare
box. Riders who need to reload their BREEZE card can do so by visiting a BVM, a bus
fare box, the MARTA RideStore or the BREEZE online s{afel].

MARTA and all of the other regional operators currently utilize the same pay on
board approach to collecting fares on buses and paratransit services. Additionally,
MARTA collects fares on its heavy rail system through a traditional barrier approach.
MARTA accepts only cash and BREEZE products as payment for fares while the other
regional operators accept cash, paper tickets (GCT only) and magtigie cards (CCT
& GRTA only) in addition to BREEZE fare products. GCT and GRTA currently operate
a dualfare systen]112]. These two operators have chosen to maintain their own cash
and pperbased (GCT)/magneticased (GRTA) fare collection equipment and have
provided for integration with the regional BREEZE fare collection system by installing
BREEZEcompatible fare boxes (driver control units) on buses and BREEZE light
validators on pateansit vehicles. The current regional fare collection system architecture

is shownon the next pagm Figure 3
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Breeze System Regional Overview

ERIEELY CLAYTON COUNTY GRTA GWINNETT COUNTY
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Figure 3. BREEZE Payment Processing and Data Transaction FlowS¢urce: [108).

BREEZE Contract Structure
Under its original 2003 contraevith MARTA, CUBIC was responsible for the
following relative to the MARTA system and BREEZED7]:
1 Design of new automatic fare collection (AFC) system
1 Procurement of all AFC Equipment for all modes and facilities (e.g. buses, trains,
paratransit vehickeand parking lots)
1 Installation across all modes and facilities
1 Development of software transaction processing components/clearinghouse
capabilities

1 Development of all computer networking and communications infrastructure
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1 Operation of payments clearinglsau
1 Maintenance of all new system components

1 Repair of all new system components

Under its contract with CUBIC, MARTA was essentially only responsible for owning the
equipment and thus was also responsible for its eventual replacement. As part of this
ageement , MARTA stipulated that cuBl C wi I |
equi pment items under the terms[lBpd condi't
The terms of MARTAOGsS <current mai ntenan
slightly modified from hose in the original contract. Under the second agreement,
MARTA has required CUBIC to maintain a 99% uptime on the availability of
replacement parts for BREEZE devidé44]. Additionally, MARTA has chosen to take
over the duties of operating the regiociaringhouse, which sorts fare payments and
distributes revenues to the regional transit partners, and has even had its IT department

write the software ithouse114].

Existing Regional Agreementsn Atlanta

MARTA led the effort to migrate to a smeardbased automatic fare collection
system beginning in 2003 and had completed its full deployment by July 208}7 Due
to MARTAG6s role as operator of the regioné
bus net wor k, as wel lcawsr &@heemeUnStDoO Tfésr fAtsh @ om
adopt smartcard technology, it did not take long for the other operators to see the merits
of integrating their own fare collection ¢

The decision for the neMARTA operators togo along with BREEZE essentially
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became a reaction when MARTA announced its plans to close the rail system to cash and
discontinue issuing paper btesrail transfers as part of the BREEZE implementation
strategy[112]. Thus, if the operators wanted to tiaoe to provide their customers with
convenient access (e.g. allow them to take advantage of a free transfer instead of paying
t wo full fares) to MARTAOGOs downtown core t
heavy rail network, then they were fodc®, at least partially, integrate their existing fare
coll ection Ssyst ems wi t h t he MARTAOGS upc
communications systems.

In October 2004, representatives from each of the regional transit operators, as
well as officials from eaclof the five core counties, the Atlanta Regional Commission,
state transportation agencies (GA DOT and State Road & Tollway Authority) and federal
transportation agencies (FHWA & FTA), me t
implementation of smartcard teaslagy [for the rest of the regional operators] as one of
many methods to i mprove its []l3].Asall ofeghgi on O s ]
partners believed that BREEZE could enhance the existing regional transit system, the
group chose to create tBREEZE Card Regional Executive Steering Committee whose
expressed purpose was Ato further inanvesti
MARTA operators[113]. This group then created the BREEZE Card Task Force which
was charged with working out alf the technical and implementation aspects related to
deploying a single regional fare collection system across multiple operators. The
BREEZE Card Task Force eventually became what is now known as the BREEZE Policy
Group which meets on a monthly basidra Atlanta Regional Commission to discuss

fare collection issues among MARTA, GRTA, CCT and GCT.
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In order to ensure the successful initial deployment of BREEZE, MARTA secured
inter-local agreements with CCT, GCT, GRTA and the former Clayton County Transi
(C-TRAN) bet ween t he summer and fall of
Participationo agreefp¥bpts are summari zed

1 3yearterm from the date of implementation.

T MARTA wi |l suppl y e-ancdded cgds raradttickets pvei t h

loadedwih v al ue. 0

T MARTA wi || al so s uppl-encoeed catds amgptieketa foro r
BVMs. o

1 MARTA will supply each operator with BREEZE tickets to the extent that they
are needed.

91 Operator of the first service boarded receives 100% of revenues faighat t

1 Each operator pays $3,000 per month plus a share of proportional costs, but no
more than $4,000 per month to MARTA for its services as the regional
clearinghouse operator (e.g. processing all of the BREEZE transactions that occur
on the other operatdrs sy st e ms, i ssuing BREEZE
revenues).

91 All operations are close door (e.g. inbound trips only) with the exception of
GRTA.

1 All operators will coordinate schedules with MARTA with the exception of CCT.

9 Sharing of bus stops betweBARTA and other operators.

2 (

b

f

Wi

al

T Each operator I s provi ded wi t h Asuper

inter modal transfer areas of MARTA r ai
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As it took a full two years for the regional partners to finally arrive at these agreements, it
is no surpise that each of the ndlARTA operators has chosen to renew their original
agreements with MARTA for reciprocal transfers and participation in the regional
BREEZE fare collection system and delay what is sure to be a long renegotiation process
[116].

In addition to the BREEZE Participation agreements, there is another set of
agreements held between MARTA and each of the individual operators that date as far
back as the late 198(K17]. Under the current fReciprocal
morning @mmuters on CCT/GCT/GRTA services can use their BREEZE card to transfer
into the MARTA system for free and then, on the afternoon commute back, use their
BREEZE card to freely transfer from MARTA services to CCT/GCT/GRTIZRE]. It is
important to note thahese agreements only cover transfers for trips in which MARTA is
playing the role of one of the connecting agencies (e.g. a customer cannot freely transfer
between CCT/GCT/GRTA, regardless of whether or not they are using a BREEZE card,
they must pay thaull fare).

Furthermore, the reciprocal transfer agreements do not cover transfer between
mul ti ple oper at o[lEpAcpaingitd a carrespontient ateGICT, this e s
is mainly due to the fact that tawiththef MA R
other operators were based on the original CCT agreement that was reached in 1989
[117]. As this agreement was signed prior to the passage of the Americans with
Disabilities Act in 1991 and thus there was no federal requirement for transtiesyem
provide ADA complementary paratransit services, the primary focus with the initial

contract was on Ahow people are going to
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rail §1¥8% Therefiare, the exclusion of paratransit services from tiginat CCT

agreement was reasonable.

Regional Fare Issuesn Atlanta

Whil e MARTAOGs BREEZE s-gmrtcadnfareveolectionh e f i
system deployed in the United States, there still exist a plethora of issues which combine
to inconvenience bothrdquent and infrequent riders. These problems have been
classified into two categories:

1. Customer & Operational Issues

2. Regi onal ABig Pictureo | ssues

B R E E Z Eustomer & Operational Issues

There are a variety of customer convenience and operational iBatissilt exist
wi t h t he n a-smadcard systeini Firstt and afbrémost, according to a
correspondent at the Atlanta Regional Comn
fare products ar e avail ab]l¥] Acdomdioguqg a BREE
correspondent at GRTA, the agency does not currently offer-nudtitickets or passes
for its services on BREEZE, just storedlue [120]. As GCT issues papéased pass
products, the only regional operator other than MARTA who provides for thigyabil
load all of their fare products onto BREEZE is C[221]. Given that one of the ultimate
benefits of adopting a smartcard technology is that one medium can potentially be used
across mul tiple operator so ser vi mefer, It

improvement.
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Next, the rollout of the web store, which supports the ordering of BREEZE cards,
loading of storedralue and other account management functions for the BREEZE card
system via the internet, was delayed five years from its originallydatda launch date
(2006) and finally came online in June of 2Q122]. To add insult to injury, many of the
nornMARTA operatorso6 fare products were not
BREEZE web store until the middle of 20[121].

Additionally, thereare many issues related to the BREEZE Vending Machines
(BVMS). First, there have been periodic problems with accepting credit/debit payments at
the BVMs and the BREEZE web store over the past two y&dB8. These instances of
inoperability usually lastétween three to four days and always seem to be caused by a
distinct, unanticipated glitch in either the communications network or the clearinghouse
software[124]. Due to MARTA discontinuing paper transfers and gating the rail stations
as part of a necemy implementation strategy for the deployment of the BREEZE
smartcard fare collection system, when the BREEZE credit/debit feature is down, there
are only two ways to enter into the MARTA rail system: cash payment loaded onto
BREEZE card at BVM or usingxesting storeedvalue on a BREEZE card106].

Obviously, this is an inconvenience to most customers.

Also, none of the noMARTA regional operators are in possession of these
devices and thus when their customers want to purchase a BREEZE card patrons must
either seek a MARTA facility (rail static
headquartergl21ll. Due to the fact that the majority
into the MARTA system only occurs during the day, MA RTA cust omer s fih

pur chase BREEZE <car ds [X21.rFRurthgmore,udue toetlses hot
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operational arrangement of their ddate systems, GRTA & GCT do not allow for
customers to load value onto BREEZE cards on their buses and thus customers on these
services must ther travel to a MARTA BVM or the BREEZE web store to reload their
BREEZE cardg120]. Thus, in terms of the availability and usability of BREEZE cards

for regional transit customers who are not already riding the MARTA system, there is,
once again, roonof improvement.

Asi de from not offeri ng -tarh tdelayooptbewsel or s 0
store launch and inconveniences related to the BVMs, there are fundamental barriers to
the facilitation of transfers within MARTA and across the other opesatoat have
arisen. First, customers paying their MARTA fares with casbaard buses must have a
BREEZE card in order to be eligible for a transfer, as MARTA has discontinued issuing
paperbased transferfl25]. Also, patrons who first board a rMARTA service and
wish to transfer into MARTA are not entitled to a free transfer if they are utilizing non
MARTA pass products or are paying their first fare with cfkP6]. Furthermore,

MARTA recently discontinued issuing and accepting the contactless BREEdEs

[127]. Thus, in order to receive a free transfer on MARTA services, whether internal or
external, the customer must utilize a BREEZE card. While this incentivizes adoption of
the smartcard as a universal fare payment medium, it is not necessanignient for
infrequent MARTA riders and, as has been shown above, can still become inconvenient
for frequent GCT, CCT and GRTA patrons.

Additionall vy, there are two critical S
customers with a convenient mearigpaying faresotboar d buses. MARTAG :

boxes only allow BREEZE cards to be reloaded using €B28]. Thus, patrons who
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desire to utilize a credit/debit card cannot do so. Given that the current trend in the retail
and payments industry is towardsedit/debit utilization and the general trend since the
introduction of financial networks and the birth of credit cards has been for people to
carry cash less and less, this is potentially a major source of customer inconvenience,
especially for visitts who are not familiar with MART
policies. In addition to not being able to utilize credit/debit paymenisoand buses,
patrons on a bus can only load stevadue onto their BREEZE cards (e.g. bus customers
cannot load reduceféres, trips or pass products). Thus,-bal/ patrons who wish to
utilize the reduced rates offered by MARTA must, at some point, travel to a rail station or
RideStore. While having to travel to these facilities is not difficult due to the fact that
MARTA has structured its bus network to feed into its rail system, these trips,

nevertheless, require the patron to contribute both their time and money.

Regi onal A Bi gforAtlaoth ur e 0 | ssues

Besides the customer inconvenience issues, there stilleerisinber of regional

equity and participation issues related to the operation and maintenance of the existing
BREEZE regional fare collection system, as well as variations in fare policy among the
operators, that wild.l a f nivaedonith the hext generagionmin 6 s a
fare collection systems and incorporating new payment technologies. First and foremost,
there are cost disparity and equity concerns, between both the operators and MARTA and
between the ne6MARTA operators themselves, et ed t o MARTAOGSsS oper ;
BREEZE system in general and the regional payments clearinghouse in particular.

According to the July 2011 RTC Meeting \
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shouldering a large share of the costs associated with the upkebp [BREEZE]
regional [ fare[ll6lol |l ection] systemo

According to a presentation given to the MARTA Board of Directors in June
2011 related to the aut hor-basedta® systérialiley of i
4 below represents the BREEZE wdtion rates of all of the metro Atlanta regional

transit operators circa 20J129].

Table 4. Summary of Regional Fare Transactions Processauth BREEZE System.

Transit % BREEZE % NonBREEZE
Agency Transactions Transactions
MARTA 100 0

CCT 100 0
GCT 24 76
GRTA 5 95

Both MARTA and CCT run all of their fare payments through the BREEZE system while
about one in four trips on GCT and one in twenty trips on GRTA result in a fare payment
being processed through BREEZE. Despite the fact that there aeeediffrates of
utilization between the neMARTA operators, each agency, nevertheless, contributes
the same annual amount ($36,000) to suppor
manage the regional BREEZE fare collection system.

Appendix A containsa regional fare cost allocation exercise that looks at what
each regional operator would contribute to the BREEZE system if the contributions from
the noAMARTA operators were actually allocated based on logical performance
measures, such as the transivees provided (e.g. number of unlinked passenger trips,
number of passenger miles traveled) or the number of eactMAOR T A oper at or

transactions that are processed through BREEZE.
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Table 5 below provides a summary of the results from the exerciggypandix
A and uses red text to indicate that the specific agency would be paying the additional
amount listed to MARTA if the specific cost allocation or performance metric is used to
divvy up the costs of operating and maintaining the BREEZE systemMABTA is
currently subsidizing the agency this amount relative to the terms of the existing
BREEZE Participation agreements) and blue text to designate that the specific agency
would be saving the amount listed relative to its current payment to MAR$Adban
the allocation metric (e.g. specific agency is currently overpaying MARTA the amount

listed relative to the terms of the existing BREEZE Participation agreements).

Table 5. BREEZE Participation Agreement Regional Operator Equity Table

BREEZE Unlinked Passenger
Agency Utilization Pasgenger Miles ’ TEiESEaI.EC%iEnc
Rate Trips Traveled 7
MARTA 100% $606,712] $1,150,875 $635,573
CCT 100%| -$590,911] -$867,568 -$617,549
GCT 24% -$40,611] -$268,384 -$18,939
GRTA 5% $24,810 -$14,924 $915

FromTable 5 it is apparent that MARTA is providing a substantial subsidy to all of the
other regional operators, especially CCT, by operating and maintaining the BREEZE
regional fare collection system, regardless of which performance metric is used to
allocate the conitoution costs. Based on the fact that all of the numbers are red for CCT,

it appears that CCT is not covering its fair share of BREEZE transaction costs, regardless
of the allocation metric used to distribute the costs. This disparity exists because of the
fact that CCT processes all of its fare payments through BREEZE and yet pays the same
contribution as the other operators who run a significantly lower amount of transactions

through the regional fare collection system. Except for the condition in whieh f
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revenues are divided among the operators based on passenger miles traveled, the only
agency that is not currently underpaying MARTA for its services as operator of the
regional clearinghouse is GRTA. While it is obvious that the flefee structure oftte

existing BREEZE Participation agreements creates disproportionate cost burdens on
MARTA due to its operation of the regional clearinghouse, there is the bigger issue of the
fact that the regional partners only pay MARTA to operate the regional cleauisgh
Although there are certain necessary elements and functions that are required to operate
the BREEZE system (e.g. operating the web store, call center and customer support
services, account management), none of theNb&RTA operators subsidize any ion

of these expenditures.

Additionally, while the majority of the trips provided for by the reciprocal transfer
agreements are based on a trip with two ends (e.g. one transfer), MARTA and GRTA are
the only two agencies that can functionally serve asdalle segment of a two transfer
regional trip. Under the current arrangements, the agency operating the first service
boarded collects 100% of all of the fare revenues from a regional trip. Thus, in most cases
where there is only one transfer being mdlete are no major equity or revenue sharing
issues with the current arrangement for retnus, as one agency will be paid for the
inbound trip and the other agency will be paid for the outbound trip. However, as can be
seenon the next pagen Figure 4 MARTA and GRTA are the only agencies that can
functionally serve as the middle parties in the rare case that a passenger wishes to utilize

two transfers for a regional transit trip.
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Between Two Agencies

Three or More Agencies

Figure 4. Atlantads Regi ¢Sowade:[1I5)).ansit Transf er

Thus, under the current arrangement, neither of these agencies is rewarded for carrying
what is likely to be the critical longaul (e.g. GRTA commuter bug MARTA heavy
rail/local bus) portion of a truly regional transit trip.

Under the terms of theriginal BREEZE Participation Agreement, MARTA and
the other three operators were to renegotiate the terms of the agreement three years after
its initial signing date in 2006 (e.g. 2009). However, as all of the parties expect that this
will be a lengthy proess that will require the mutual balancing of internal and regional
interests, renewal agreements have not been reached. As MARTA is already under
significant financial pressures due to its operation of the BREEZE regional
clearinghouse, anAaBd@iondd &1sM gnmuallp im segiahal funds to
sustain the system for up to five years while a lostgen [BREEZE Participation]
arrangement [116% Althoegh apgproxantatelyl 81 M of the $5 M grant from
ARC will go toward funding general prentive maintenance for BREEZE system
components, this grant wil/ also fund an e
fare products are available through BREEZHR9]. This stopgap measure enhances the

capabilities of the existing BREEZE fapayment system by incorporating the majority
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of the other operatorsé6é fare products and
will, at least temporarily, relieve the financial burden related to the clearinghouse
operation.

Another issue of regionalgnificance with respect to upgrading the existing fare
collection system, is the fact that the regional operators undertook their own independent
deployments of the BREEZE system and its devices on their systems at different points in
time, with MARTA dbing a general public rollout in October 2006, with CCT following
in February 2007, GRTA in August 2008 and GCT in August 4008]. While these
rollouts were not independent in the sense that there were regional BREEZE coordination
meetings during eachf the deployments, the separation of the system launches over a
three year span has <created a potenti al
equipment was procured at a different point in time using some portion of federal
funding.

Thus,duetothdi sti nct depl oyments, each oper a:
have a different end to what FTA considers itsyg&@r useful life. This is a problem
because unless a transit provider desires to issue a refund to the USDOT for the federal
governseatésof the existing equipmentds pr
use the existing equipment until the end of theyé@r term. Therefore, MARTA will not
have the capability to replace its existing fare system until 2D1%. Furthermore, the
othe agencies will not be eligible to receive federal capital funding for new fare
collection equipment that is interoperable with the new system until at least a year after
MARTAGs assumed depl oyment . I n other words

forwardwith a new fare collection system when it is once again able to apply for federal
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capital funds to be put towards the procurement of new devices, a long discussion will
need to be had between the BREEZE partners as to how to phase the new deployment
while still providing for interoperability between the existing BREEZE devices that will

still be used by the neMARTA operators and the new MARTA devices.

Also, despite the fact that each agency worked jointly with MARTA and GRTA
to procure its existing BREEZ f are col |l ection equi pment
CUBIC, each individual operator owns all of its fare collection equiprfieti]. This
was not a problem initially, as CUBIC provided a gmar warranty on all of its provided
equipment. However, after thear r ant yé6s expiration, CCT ar
nonMARTA operators except for GCT) all decided to shift their fare collection
equipment mainteance responsibilities thouse [120& 121] In general, the more
independent parties who are working onasefe elements of what is supposed to be an
interoperable system, the more likely it is for there to be gaps in interoperability (e.g.
introduce additional degrees of freedom to a system, it will be harder to predict what will
happen). Thus, an ideal emwrment for maintaining interoperability between each
operatords BREEZE devices would consist of
contact with both each other and the regional fare collection system.

However, as each agency must work within the ioesf of a limited budget, the
consideration of the cost to maintain the BREEZE devices always comes into play.
Depending on the size of an agencyos dfl e
internal knowledge related to the maintenance of fare calfedevices, it might make
too much sense for an agency to delegate its maintenance responsibilities to either a third

party or inhouse (e.g. not with CUBIC). According to a correspondent at GRTA, while it
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made sense for the agency to take advantage & IC@6s mai nt enance st ¢
warranty period, when GRTA sent the provided equipment back to CUBIC after the
warranty expired, the vendoros prices were
to buy new equipment that sigm for a new maintenaac cont r act [l264i t h CU
Luckily enough, some of GRTAOGS personnel
interacted with the CUBIC team during the initial deployment of BREEZE and, thus,

all ow the agency tpor ochvi dbiid i ¥ie@ nracagitmiee i a 0 s €
vendor[120].

As mentioned previously, due to the absence of the federal ADA complementary
paratransit requirement for fixedute transit operations when the agreement was
reached, the initial exclusion of paratransit services from thginafi CCT-MARTA
Reciprocal Transfer agreement was reasonable. Currently, only some of the paratransit
vehicles within the region are equipped with BREEZE light validaj@f®]. Thus,
paratransit customers who wish to travel on the services of more thawperator must
use cash for most trips taken across the region and are not eligible for free transfers
between any combination of operatfir$9].

The final Abi g pictureo i swoIdeensiensttmte nt i al
has plagued all transiigencies: finding the right balance between providing for customer
convenience and enhanced operations (e.g. meet market demand), on the one hand, and
securing the firmbés ability to recuperate
the expectabns of its consumers (e.g. stay afloat financially). The combination of the
BREEZE Participation agreement and MARTAOS

the other regional operators definitely serves to incentivize the use of both transit, in
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general, ad BREEZE as a means of fare payment, in particular, for qouakdictional
trips. Thus, by providing for interoperable fare collection technologies and seamless
transfers among operators, it seems that MARTA and the regional operators have
adequately teen care of the market demand side of the equation. However, in so doing,
they may have shifted the equilibrium a little too far to the left.

The two regional transit fare collection and policy agreements have detrimentally
impacted the fiscal health oheh of the transit agencies because, in terms of regional

trips, the operators are, by and large, still providing the same amount of service, but are

-]

coll ecting only half of the revenue. The
from aregionh tripo clause within the BREEZE F
originally intended to be the final means of allocating regional fare revenues. However, it
was agreed to initially due to the gener al
usemulpl e operatorsodé services and also in or
accounting process, which would determine the percentage of services rendered by each
operator on a mukoperator trip and thus allocate revenues based on a metric that mor
accurately reflects that amount of services rendered (e.g. agency costs incurred), into the
BREEZE softwareds business rul es.
Regardless of the initial motivations f
into the BREEZE participation agreementsMiRRTA and the other regional operators
are to continue to provide for free seamless ioperator transfers while, at the same
time, remaining out of financial trouble and avoiding service cuts, then a new revenue

allocation metric that is based on thayperuse principle (e.g. customer pays each
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individual operator for delivering a portion of his/her mialpierator regional trip) must

be adopted.

Conclusion for Atlanta Case Study

While the BREEZE system and its relevant idteral agreements hayeovided
many of Atlantads transit patrons with ad:¢
and GRTA, CCT and GCT, there still exists a variety of operational issues with the
existing system and, more importantly, cost and equity disparities among theategio
transit operators with respect to equally contributing for the services rendered by
MARTA in support of BREEZE. Under the terms of the BREEZE Participation
Agreement, each operator pays MARTA $36,000 annually for fulfilling its duties as the
operator 6 the regional fare payment clearinghouse (e.g. {sk, regardless of the
amount of fare transactions that the operator runs through BREEZE. Under the terms of
the Reciprocal Transfer agreements, a BREEZE card can be utilized to transfer between
MARTA and al | of the other oper at cMARDA ser vi
operators.

In general, these two agreements are good for customers (e.g. they pay a single
fare for a trip on two transit agencies), but bad for the transit agencies, especially
MARTA. The primary cause of the BREEZE system
the contributions from the regional partners are not based on@epage metric and are
instead composed of a single ffat that is uniform for all operators regardlesshaiir
individual BREEZE utilization rate. It should be stated that any changes to this
arrangement would likely involve a losigrm consensus building period and one of the

operators making a highly political decision. However, if the regional partneededo
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implement a payeruse regional fare revenue distribution metric, as opposed to the
existing arrangement in which the operator of the first service boarded gets all of the
revenue, then a new fare collection system which is based on open papamefiois

mobile ticketing would likely streamline the distribution and accounting process.
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CHAPTER 10

CASE STUDY OBSERVATIONS & COMPARISON

Project Development Process

While DART had a Concept of Operations document completed in November
2011 and is expectg to have systeiwide implementation by late 2014, the usual timing
between an RFP being issued for a rgeteration fare collection study and the full
deployment of the new fare system is between four and five years. With a few minor
exceptions, the seence of the project development process for these four transit
agencies to implement their new fare collection systems is outlined below.
1. Award RFP for Study
2. Develop Needs, Desires & Expectations of New Fare Collection System
3. Release RFQ, Issue RFP & AwaContract to Vendor for New Fare Collection
Project
4. Solidify Expectations of New Fare Collection System with Vendor
o This is often the time when transit operators define the business rules
whi ch i ncorporate the agencyeérs far e
agreements with other regional operators into the payment processing and
transaction settlement software.
5. New System Design & Development
6. New Prototype User Testing
7. Reiterate New System Design & Development, if necessary
8. Procurement of Equipment for WeSystem

9. Upgrade Existing Equipment to Interface with New System
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0 This can be strategically done during the Pilot Deployment of the New
System. The risk, however, is that if the pilot does not pan out well, then
the agency could be temporarily without a kg fare collection system.

10.Simultaneously Operate Two Different Fare Systénwgith a partial exception
for Toronto

o New System Installation, Configuration & Testing

(@)

Pilot Deployment
A Generally 69 months before rollout on each mode
0 System Updates, if nesgary
o Rollout on Initial/Selected Modes
11.Phase Out the Existing Fare Collection System

o This should only be done once the agency is finally confident and ready
(e.g. satisfied with the development and current operation of the new fare
collection system).

0 Usuwally begins with ceasing the sale of pass products loaded onto the
existing media during the pilot or a few months before full rollout of the
new system. Ultimately occurs when the transit agency has stopped
accepting old fare media (e.g. tokens, pdmeed fare products and/or
magnetiestripe cards).

12.Rollout on Additional Modes
o This is sometimes done before phase out of the existing system.

13.Adoption of Additional Open Payment Methods & Technologies
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o0 These payment methods and technologies include Mobil&efling,
Contactless Banlssued Credit/Debit, Nedfield Communications
Devices (e.g. contactless smartphones linked to digital payment accounts
like GoogleWallet), RFID tags and frequency operated buttons (e.g.
school, government or employsisued identication badges).

14.Launch of Other Payment Features & Innovative Fare Polices

o0 These elements either allow customers to pay for other transit service
elements (e.g. parking, -station concessions or esinare service) or
allow the agency to pursue altermati sources of revenue through
partnership programs (e.g. Joint Ticketing with special events, Couponing

with transitadjacent retailers, etc.).

Preferred Payment Methods

Often after soliciting extensive input from key stakeholders within the
organizationpther regional transit operators and the general public, the personnel at each
of these transit agencies come to finally arrive at and adopt a preferred method of
payment(s). It should be noted that all case studies surveyed will utilize a transit-agency
issued contactless smartcard that has gai@ debit option. However, out of those who
have made a firm decision, Dallas is going ahead with mobile ticketing and Chicago is
deploying open payments right out of the gate.

Dallas decided to develop a mabilicketing application for two reasons. First,
whereas allowing for open payments necessitates a purchase of new hardware, this
approach does not involve significant capital costs upfront (e.g. pay consultants to

develop software, host website for disseation of ticketing application). Secondly, the
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agency bel i ev e sto-collect will bensubstardialy lswerchars its current
collection system and definitely lower than that of open payment technologies due to the
associated transaction anggessing fees incurred for each mipayment.

Chicago selected open payments as its preferred method of fare collection and
will initially push the use of banlssued contactless credit/debit cards. As mentioned
earlier, the Phil adéel Newa Yoedgi ocCndsy 6 BATPAA H
conducted limited pilot deployments for contactless credit/debit cards. Both agencies
reported that their pilot, from a customer satisfaction and operational perspective, was a
success. Nevertheless, they chose to rhiei the acceptance of contactless credit/debit
cards for transit fare payment once the financial institutions that were sponsoring the pilot
programs ceased footing the bill for all of the transactions fees. Therefore, CTA
negotiated a contract with itsicent vendor that would allow the agency to go ahead and
deliver a new customapproved payment method without taking on any {targ
financial risks. In the event that open payments result in higher than anticipated
expenditures due fiper CUBIPpOGO S evar iwhblceh coul
method is widely adopted, CTA is not barred from exploring and implementing mobile
ticketing.

Philadelphia and Toronto, who undertook a mobile payment pilot in June of 2012,
have decided to slowly phasetimese alternative methods of payment (e.g. not agency
issued contactless smartcards) as their new fare collection systems are deployed over
time, primarily due to the uncertainty of how open payments will work for the transit
industry. These two agenciesliwnitially rely on agencyissued contactless smartcards

that will incorporate a prpaid debit account. As a result of their patience, these regions
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will have the added benefit of being able to learn from the experiences of Dallas and

Chicago and makeraore informed decision.

Contract Structure

All of the case study agencies, with the exception of Dallas, chose to seek one
vendor for every aspect of developing and deploying their new fare collection system.
The nonDallas agencies likely chose a simglendor in order to reduce the degrees of
freedom and uncertainties related to any potential interoperability issues that may arise
due to multiple teams of personnel installing separate components of what is to ultimately
become an integrated communioas and hardware network. Thus, the more hardware
intensive transit agencies have likely enhanced the predictability of the implementation
timeline and ultimate reliability of their new fare collection system by putting all of their
eggs in a single basket

Dallas chose to award multiple contraci
phasing plan, which favors mobile ticketing being deployed before any hardware. As the
agency knew it would have to eventually upgrade some of its existing infrastructure, b
wanted to move forward with mobile as soon as possible, the organization logically chose
to separate out the various elements of its {i@mm project into multiple pieemeal
contracts that could be awarded when the time is right. Dallas has decioaldte its
contract for new readers, the authentication system, the transaction settlement engine and
the data warehouse functions for its new f
eqguation, the agency is responsible for: negotiating with iteeuwmendor to replace fare
boxes and upgrade existing ticket vending machines; securing atlocdaeragreement

with the North Texas Tollway Authority who will be performing the account
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management services for the new system; and awarding three cofdraitss media
issuance (e.g. transit card network), mobile ticketing application and the installation of a

wireless communications network.

Other Regional Transit Partners within Contracts

Toronto and Philadelphia were the only regions surveyed toaloidie additional
transit operators within their awarded contracts for the deployment of new fare collection
technologies and methods. In the GTA, this was trivial because all of the other regional
transit operators al r eadndor, Mardlin@RESTI@Q.t r act w
In the case of Philadelphia, the failure to incorporate connecting transit services
into the contract mainly resulted from three different agencies investigating the future of
their fare collection systems independently. As in@datn the interview, PATCO
launched the Freedom smartcard less than a decade ago and will likely be sticking with
this decision for the remainder of t he sy
undertook a contactless credit/debit pilot that was ssfek but was, nevertheless,
ended once the cost of the transaction f ee€
fare collection system is far beyond its useful life and has been cited as a barrier to using
the transit system. Due to the temporal ghpsveen the deployment of different fare
payment systems across the Philadelphia region and the significant capital costs that
woul d be incurred by each of the regional
NPT effort, SEPTA was forced to gaaitone.
DART in Dallas and CTA in Chicago both found a way to bring other connecting
transit services cehoard for their fare collection system upgrades and replacements

respectively. As the three parties in Dallas already had an extensive history ofjcomin
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together to provide a regional amenity for citizens of the metroplex (e.g. a simple
Regional fare that allows for transfers across all modes and agencies with a universal
ticket or magneticstripe pass), it is not surprising that they once again uroteéliver a

mobile ticketing application to all of their riders. The effort related to developing a
mobile ticketing software platform is mainly expended on developing the code that will
support the programdés cor e fvisualdisplapofthe i t i es
software, such as changing the agency logo at the top of the page, and the development of
inter-operator business rules, which allow the program to price and distribute revenue
from trips across multiple operators based on the vafarespolicies and structures-in

place, are the only changes that need to be made to allow a mobile ticketing platform
developed for one agency to be used by another.

As CTA already had an agreementpilace with Pace to accept CTA Transit
Cards and Chigo Cards on Pace bus services, it is, similarly, unsurprising that CTA
allowed Pace to be added as an option to its Ventra contract with CUBIC in order to
procure new oiboard readers for the commuter coaches. It is important to note that while
CTAOGs diplatenthat CUBIC will maintain the new devices installed on CTA
premises and also cover all transaction fees associated with processing fare payments
through Ventra, Pace has decided to seek its own vendor for maintenance services on the
new devices rBd has also chosen to taken on the risk of paying its customers Ventra

transaction fees.

Special Features within Contracts

Each of the agencies surveyed had at least one special stipulation within its

contract with the vendor. In Dallas, DART demandedt tthe vendor of its upcoming
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new fare collection system be able to incorporate differential fares and parking pricing
forresidentsandnenesi dents of Dallas County. Al s o,
most extensive lightail network, DART wantedo allow itself to pursue alternative

streams of revenue by engaging in couponing and joint ticketing activities. In
Philadelphia, SEPTA decided to let its vendor operate the new fare collection system for
the full I i fe of t he the end of thg warranty penidd,dfshe wa r r &
agency sees that it is in its best interest to do so, SEPTA will renegotiate with the vendor

for a new operations and/or maintenance contract.

In Chicago, CTA allowed itself to pursue implementing open payments by
incorporating a clause that would mitigate its primary source of uncertainty and hesitation
related to this pursuit. By negotiating an agreement where the vendor takes on the risk of
higher than expected costs stemming from transaction fees associated igrith m
payments for transit fares, CTA allowed itself to provide customers with additional
convenient methods of payment without endangering its ability to operate service over
the longterm. Additionally, CTA negotiated with CUBIC to secure half of all ti@msit
revenues that arise from retail transactions processed through the Ventra payment
network.

In Toronto, there were many special clauses that were incorporated into the final
agreement between TTC and Metrolinx, primarily due to the fact that thagemcies
had not seen ey®-eye on the PRESTO system from its inception. The first round of
PRESTO did not adequately respond to the business requirements of TTC. Also, the TTC
only engaged in a limited deployment of PRESTO because the agency did mdbwan

spend significant capital funding on a new fare collection system that did not provide for
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open payments. As there seems to have been some mistrust between the two agencies,
TTC incorporated the following clauses into the final agreement: MetrolotX] iC, is
responsible for owning, operating and maintaining all PRE&I&ed equipment and
devices; Metrolinx/PRESTO will reimburse the TTC for any lost revenues that result
from PRESTO system dowiime; and the TTC maintains the right to sigm privileges

at key points within the project development process (e.g. preliminary design, system

testing, final design, procurement, etc.).

Changes to Existing Operating Environment & Collection Scheme

The only case study that was forced to change its exispegating environment
due to its new fare collection system was Philadelphia. SEPTA operates Regional Rail
services that utilize a conductor to validate fares. All of these rail lines feed directly into
several hubs located in highaffic Center City PhHadelphia transit stations. As these
stations are interchanges that are, by nature, -maitial, a problem arises when
customer travel between modes utilize different approaches to collecting and validating
fares. In order to combat any potential fare @ragsues that might result from Regional
Rail passengers freely transferring onto subway lines within the station, SEPTA has
decided to install barriers at these major hubs. While this is not a change that should
significantly affect how fare paying cuashers interact with the transit system, it is,
nevertheless, a change that requires capital investment and labor costs on behalf of
SEPTA.

In Dallas, gates will be installed at selected lgdit stations contingent on the
adoption of a distanelkased fee system by DART. Although these installations would

not be due to the depl oyment of t he agenc
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neverthel ess, be a change to traéleservizcgser at i r
currently employ a proedf-paymen (POP) approach to collecting and enforcing fares.

Thus, a change in DARTOs fare structure woa
these stations to record the customero6s or

collection system to appkhe appropriate fare.

Account Management Services

One interesting difference among these case studies is the delegation of the duty
to provide account management services for the new fare collection system (e.g.
hotlisting, customer service and databasmmagement for the accounts that are linked to
the agencyssued contactless smartcards). SEPTA is the only transit agency who has
decided to continue to keep its account management functitroage. This is likely due
to the fact that the agency doest ourrently utilize a smartcard system. All of the other
agencies surveyed, with the exception of Dallas, have chosen to let their vendor take care
of these activities. Due to the unique project development arrangement in Ontario, a
significant similarityexists between Dallas and Toronto in relation to the delegation of
account management services.

As mentioned above, Dallas has contracted with the NTTA to manage the transit
accounts for its new fare collection system. Given that DART manages HOV tanss a
the region and NTTA manages the regional )
to prepaid account used for express toll payment), the Dallas Fort Worth metroplex,
from a technological perspective, is capable of employing some truly innovative

transportation demand management policies. By having the transit agency team up with
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the only entity that makes automobile user
might be able to encourage a modal shift.

In the Greater Toronto Area, Metrolinwhich is roughly a hybrid of a State DOT
and a Regional Transit Authority (e.g. responsible for planning and funding roads and
transit across the entire province) and operates the GO Transit regional commuter rail
services, developed the initial versionPRESTO and has expanded its use across all of
the regionb6s transit operators. Addi ti onal
division, handles the provision of the account management services for all PRESTO
cards across the entire province of &id. By developing PRESTO NG and working to
incorporate one of the largest public transit providers on the continent (TTC) into the
mix, Metrolinx, as a policymaking agency that houses a significant operations division
(GO Transit), has provided itselfitv the ability to implement new alternative programs,
such as the commuter rail loyalty rewards program and PREST@reaseduced rate
inter-operator transfers program, that incentivize the general public to use transit and
provide the planners with agater capacity to truly impact how citizens move across the

GTA.

Scale of Deployment & Approach to Hardware

Out of all case studies surveyed, Dallas is, once again, the exception to the rule
with regard to hardware deployment. While the other thresitragencies are attempting
to completely replace (e.g. Chicago and Philadelphia) existing fare collection systems
that are far beyond the end of their useful life or are engaging in a systienoverhaul
(e.g. upgrading of all the existing fare systequipment to meet new standards a la

Toronto), DFWO6s current fare collection sy
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the other agencies have chosen to forego systiel® hardware upgrades in favor of
strategic upgrades in order to avoid incurrimgngicant capital costs which could be
federally subsidized once the existing fare collection equipment has passed beyond its

FTA-declared useful life.

Presence of an Existing Smartcard

Toronto and Chicago were the only two case studies surveyed ¢hatalveady
utilizing a smartcard for fare payment. While Toronto avoided a full deployment of
Met r ol i nx &esios ohBRESTaanddonly chose to install PRESTO devices at
14 of TTCOGs 69 s ub wanywithsthe &hidagoiCard. HoWwduydluewe nt a
to the fact that pass products can only be loaded onto the admmeu Chicago Card
Pl us, CTA customers did not meet the agenc
Aside from basic issues related to the high cost of utilizing proprietarstcards, the
presence of an existing smartcard does not
pursue a new fare collection system. Since all of the new deployments will utilize a
transit agencyssued contactless smartcard with GPR capabilitiesvtod apossible

environmental justice claims, smartcards are here to stay anyway.

Motivation & Rationale for Adopting Open System Architecture

The fundamental characteristic of the next generation fare collection systems is a
general move away from closékdoop or proprietary system
system architectures. Closkmbp systems utilize specialized equipment, patented
software packages and proprietary communications protocols developed by the individual

vendor. Therefore, any change, whegtmajor or minor, that a transit operator wishes to
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make to the existing collection environment, such as introducing an innovative fare
product or incorporating reduced transfer fees to connecting operators, requires the
involvement of the vendor due thet fact that this entity and its staff are the only ones
who know what i's going on Aunder the hood
notorious for requiring change orders and thus additional payments from the transit
agency to remove minor bugs andajles that mysteriously arise years after the system
was originally tested and successfully deployed.

Thus, closedoop systems often provide the vendor with significant revenue
collected from relatively easip-implement change orders and leave thesitamgency
stuck between a rock and a hard place with little flexibility (e.g. save money by not
submitting a change order to vendor and thus fail to respond to changing demands for
transit service or implement fare changes and hope that your strategiordedfects
ridership and revenue enough to offset the cost of the change order). Across the board, all
of the agencies surveyed, especially those with smartcards alrepldgéy noted that the
high cost of operating and making changes to their cugiesedloop system was a
primary motivating factor for adopting a new fare collection system. Even Chicago, who
is staying with its current vendor (CUBIC), has chosen to implement an open system
architecture.

Open system architectures allow the traagincy to enter into the marketplace
and have multiple vendors compete for their money. The hardware devices are non
proprietary and thus their operating elements can be easily inspected, thereby allowing
the transit provider to train its own staffliouse to maintain and repair the equipment or

seek external services. Regardless of who ultimately services the equipment, the

111



important thing is that the transit provider now has the ability to seek more than one bid
for a given change order.

More importanty, open architectures utilize ngmoprietary communications
protocols that have been adopted by the financial and payments industries. Thus, agencies
operating open system architectures are no longer left in the dark with respect to what
data is being sénwhere and how it is being processed, etc. In conclusion, open system
architectures equip transit agencies with the flexibility required to meet the changing
demands of the market (e.g. provide the agency with the ability to make changes without
incurring significant financial penalties) while at the same time allowing the agency to
utilize the power of the invisible hand to operate their fare collection systems in a more

costeffective manner.

Phasing of Deployment across Different Modes &

Simultaneous Operation of Fare Collection Systems

While Toronto is still undecided as to the timing of implementing its new fare
collection system across its many modes, the other agencies have taken two distinct
approaches to muitnodal deployment. Philadelphéend Chicago have decided to install
and configure their new equipment in one fell swoop across the bus, heavy rail and light
rail (Philadelphia only) modes while Dallas has decided to segment its deployment based
on two general phases, acceptance of mdhikets and hardware installation, and further
break up the implementation across each mode.

While CTA cannot ultimately control whether or not commuter rail customers in
Chicago utilize open payments (e.g. Metra is responsible for setting fares atohglict

acceptable means of payment), SEPTA, as
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network, has chosen to delay implementing its project on commuter rail until all of the
other modes have been successfully deployed and are fully functional. @lsgrategic
decision by SEPTA as implementing NPT on its Regional Rail services will certainly
require the gating of its downtown rail stations. However, the authority does not know
whether it would be more cosffective to gate the outlying Regional Rafations or
simply let a few suburbanites evade the fares. In order to make a truly informed decision
related to a major capital investment, SEPTA has installedsuimeillance centers in its
to-be-gated Center City stations in order to determine vefffgct its attempt at closing

the Regional Rail system will have on fare evasion.

Dallas is the only agency that will use two distinct sequences of deployment
across different modes based on the type of payment method or technology implemented.
As DART isleading the charge with mobile ticketing, it will first begin deploying its new
fare collection system by accepting standard tickets and QR codes displayed on a
smartphone as fare payment on its kgt services. Assuming this does not result in
substa t i al customer inconvenience, the agenc:
to the Trinity Railway Express commuter rail operations. Finally, due to the fact that bus
drivers are not accustomed to reading tickets from a phone and the use of QR codes
would necessitate the procurement and installation of light validators, bus customers will
be the last market segment to make use of mobile ticketing.

After mobile ticketing has been launched systeite, DART will then begin
performing its strategicupgrd es t o t he existing fare coll
operations currently utilize a pay -twoard approach to fare collection and its hgit

operations, along with the TRE commuter rail service, operates using aopyueyment
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approach to fareatlection. As bus customers are more likely to pay their fares relative to
light-rail customers, due to the presence of a uniformed employee at the point of entry,

DART has chosen to upgrade its hardware on buses first, followed by rail.
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CHAPTER 11

CASE STUDY CONCLUSIONS

This section provides general conclusions from the experiences of other transit

agencies that are moving forward with a new fare collection system. These conclusions

will then be used in the next chapter to provide recommended strafegiesoving

Atlanta forward into the next generation of fare payment methods and technologies based

on its current political and institutional climate and the existing operating characteristics

of MARTA and the other regional transit operators. The nexérsgpages contain the

following tables listed below, which summarize the information presented within the case

studies and provide an easy reference for comparison of the implementation approaches

taken by the four transit agencies, and will be followea lgeneral discussion related to

key characteristics of and considerations for the next generation fare collection systems.

1T "nBeforeo or Existing Fare Collection Sy
o Table 6i Existing Fare Collection Systems & Transfers
o Table 7i Existing InteragencyAgreements & Collection Arrangements
o Table 8 SWOT Analysis of Existing Fare Collection Systems
T "nAftero or Future Fare Collection Syste
o Table 917 Summary of New Fare Collection Systems & Motivating
Factors
o Table 107 Accepted Methods of Payment & Modd&thasing for
Upcoming Deployments
o Table 1117 Summary of Contract Terms & Structure of Agency's

Agreements with Vendor
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o Table 127 Implementation Strategies & Regional Efforts within the

Deployment of New Systems
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Table 6. Existing Fare Collection Systems and Transfers

Category Type/Feature Dallas (DART) Chicago (CTA) Philadelphia (SEPTA) Toronto (TTC)
Cost-to-
14% Mot Shared 15-18% 7%
Collect
Single-Ride (Bus &
Cash Single-Ride (Bus Onl Single-Ride (Bus Onl Single-Ride [All Modes
g { v) g ( ) I ({ ) Streetcar)
Tokens MNSA MNfA Single-Ride Single-Ride
Payment Paper Tickets Single-Ride N/ A Single-Ride Single-Ride & Passes
Methods Magnetic-Stripe Passes Stored-Value & Passes Passes N/A
Chicago Card (Stored- i
PRESTO (Metrolinx) at 14
Smartcard MNone Value) & Plus (Value & Freedom Card [PATCO) i
TTC subway stations
Passes)
Bus/Trolle Pay On-Board Pay On-Board Pay On-Board Pay On-Board
Operating / L Y Y . Y . y .

] Heavy/Subway MSA Barrier Barrier Barrier
Environment Light/sStreet P f-of P t N/A Pay On-Board P f-of P t
2 Collection ig reetcar roof-of Paymen ay On-Boar roof-of Paymen

i Conductor-validated i Proof-of-Payment (GO
Scheme Commuter/Regional Proof-of Payment Conductor-validated )
(Metra) Transit)
Media Issued Paper On-Card Paper & On-Card Paper & On-Card
Internal - Same 90 minutes for Rail 50.25 for 1st w/ 2nd free 51 Each Free
i 3 Free Interchanges
Internal - Different
Mode Full Fare 50.25 for 1st w/ 2nd free between Subway & Free
Trolley
External Full Fare Full Fare Full Fare Full Fare
Transfers
) Free w/ GTA Weekly
Paratransit Full Fare Full Fare Full Fare Pass

Inter-operator

Free w/ Regional Fare

Free w/ Stickers

Discounted with PATCO
Round-Trip Transfer
Tickets

Discounted when using
PRESTO; Mot Yet
Available for Use by TTC
Patromns
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Table 7. Existing Inter-agency Agreements and Collection Arrangements

Category Type/Feature Dallas (DART) Chicago (CTA) Philadelphia (SEPTA) Toronto (TTC)
Other i G0 Transit, MiWay,
i PATCO, MJT & DART First i
Regional FWTA, TRE & DCTA Pace & Metra Stat Brampton Transit & York
ate
Operators Region Transit
) Concordant w/ Pace )
Complete Regional Complete Regional
Fare Structure ) (Flat), but not Metra Fully Concordant (Zonal) )
Integration (Flat + 1 Zone) Integration (Flat + 1 Zone)
(Zonal)
Home Media Only on Bus Routes
Acceptance & All Use Same Media Pace Only Mone Contracted out to TTC; No
Existing Other Agencies Passes
Regional -
Agreements CTA/Pace Joint 7-Day; PRESTO Smartcard
Pass Regional Single-Ride & Stickers - SEPTA/MNIT Joint Maonthly Accepted by All
Acceptance Passes w/ All CTA/Pace/Metra LinkUp Pass Operators; GTA Weekly
& Pace/Metra Plus Bus Pass
Reduced Fares Unified Eligibility Unified Eligibility (RTA) Independent Policies All Unified, except TTC
) . . Free Transfers w/ GTA
Paratransit Free Fixed-route Free Fixed-route N/A p
ass
Payment
Processing & A vendor (CUBIC) A A {non-PRESTO)
en endor en ency (non-
Back-end gency gency gency
Duties
Retail
100 700 400 1200
Metwork
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Table 8. SWOT Analysis of Existing Fare Collection Systems

Category Dallas (DART) Chicago (CTA) Philadelphia [SEPTA) Toronto (TTC)
Strengths Simplified Fare Structure Customers Accustomed to Provides Free Intermodal Cost-Efficient Existing
with FWTA & DCTA Contactless Technologies Transfers at Regional Hubs System
TTCis the Sole Agency to
Low Level of _”_mx.mE:E. Limited Em_.-”___.cm%:m Significant Transfer Costs not Fully D.m_n__n_.“__, PRESTO;
Weaknesses Customer Service & Opportunities & Pass Inconvenience for Both

Reliability

Availability

outside of Downtown

Regional Riders & TTC
Customers

Opportunities

Incorporate Increase in
College Commuters (DCTA)

Incorporating Metra into
the Mix via RTA

Simplify the Hybrid Fare
Structure for Select Buses

Increase Ease of Regional
Travel by Adopting PRESTO

Threats

Agency that Sells Fare
Collects 100% of Revenue

Equipment Latency &
Hotlisting of Chicago Cards

Age of Equipment

Coercion to Upgrade to
Provincial Agency's PRESTO
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Table 8. Summary of New Fare Collection Systems and Motivating Factors

Category

Name

Model

Expected
System-wide
Launch

Key Features

Feature

General
Approach &
Preferred
Method

Dallas [DART)

Chicago (CTA)

Philadelphia (SEPTA)

Toronto (TTC)

Comprehensive Fare
Payment System

WENTRA

MNew Payment
Technologies (NFT)

PRESTO Next
Generation (NG)

Open Smartcard

Top-Down/Late

Mobile First, Open Later Leap Frog .
Upgrade Conversion
Late 2013 (Mobile) &
Late 2014 Early 2014 Early 2015 July of 2015
(OpenfHardware)

Emphasis an
Development of Mobile
Ticketing & Agency-
issued GPR Transit Card

Emphasis on Deploying
Open Payments & Doing
Away w/ Existing
Proprietary ASAP

Emphasis on
Development of Agency-
issued GPR Transit Card
& Deploying Open Later

Upgrading Existing
Regional Smartcard
System to Open
Payments

RFP/Contract
Structure

Multiple Vendors for
Different Elements

Use Current Wendor to
Replace Existing System

Use a Single Vendor to
Replace Existing System

Use @ Single Vendor to
Integrate Existing with
MNew System

Scale of
Deployment

Minimize Capital Costs
through Limited

Complete Replacement

Complete Replacement

Uperading of All

Rationale to
Change

[Hardware & "Strategic Upgrading" of w/o Costs Upfront w/ Costs Upfront Equipment
Devices) Hardware
Existing .
Mone Chicago Card Mone PRESTO, not PRESTO NG
Smartcard
Enhanced Convenience Shift the Risks/Hassles . Mew PRESTO (NG) Offers
; ) Provide a More ;
Primary for Customers & of Collecting Fares & . Open & Mobile
- - . Convenient Way for L
Motivation Agency's Business Uncertainty of Open Cust to Pav F Payment Capabilities;
ustomers to Pay Fares
Needs Payments to a 3rd Pary v Old Did Not
Key Reliability & Limited Initial

Consideration
for Replacing
Existing

High Cash Collection
Costs

Past Useful Life & Some
Components can no
Longer be Replaced

Functionality Cannot
Improve due to
Component

Participation in PRESTO
Led to Threat of fram
Provincial Funding

Other Reasons

Increase Ridership &
Revenue

Proprietary Nature of
Current System

Provide Flexibility to
Allow Agency to
Respond to Needs of

MNew System Designed
Specifically to Meet
Agency's Business

Expected New
Cost-to-Collect

10-11%

Save 550 M over 12
Years

Expected to Be Less

Save Up to 510 M
Annually
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Table 10. Accepted Methods of Payment and Modal Phasing for Upcoming Deployments

Category Type/Feature Dallas (DART) Chicago (CTA) Philadelphia (SEPTA) Toronto (TTC)
. . . . . i Single-Ride (Bus &
Cash Single-Ride (Bus Onl Single-Ride (Bus Onl Single-Ride (All Mod
as ingle-Ride (Bus Only) ingle-Ride (Bus Only) ingle-Ride { odes) Streetcar)

Paper Tickets N/A MN/A N/A N/A
Magnetic-Stripe All Fares M/A N/A N/A
A ) d Venta Tickets (Single- AllE (PRESTO NG

ency-issue ares
gency N/A Ride & Day Pass) & All Fares

Future Payment

Smartcard

Cards (All Fares)

Cards)

Environment &
Collection Scheme

DART's Adoption of
Distance-Based Fares

Installing Gates at
SEPTA Hubs in
Downtown

Methods
i i i Immediately for All Mot Initially, but Not Initially, but i
Mobile Ticketing Summer 2012 Pilot
Fares Eventually Eventually
Open Payments
(Bank-issued Not Initially, but Immediately for All Not Initially, but Immediately for All
Contactless Eventually Fares Eventually Fares
Credit/Debit)
ard (Mobile);
Bus/Trolley ( ) Simultaneous Simultaneous Undecided
1st (Hardware)
Phasing of Heavy/Subway N/A Simultaneous Simultaneous Undecided
Deployment across -
) ] 1st (Mobile); ] :
Different Modes Light/Streetcar M/A Simultaneous Undecided
2nd (Hardware)
Commuter/ 2nd (Mobile); Metra will Not Last Already Deployed on
as
Regional 2nd (Hardware) Participate GO Transit (Metrolinx)
. Installation of New
e Installation of Gates at .
Changes to Existing ) ) Readers for Regional
. DART Rail Stations, i -
Operating ) Rail has Necessitated
Contingent upon None MNone
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Table 11. Summary of Contract Terms and Structure of Agency's Agreements with Vendor

Category Dallas (DART) Chicago (CTA) Philadelphia (SEPTA) Toronto (TTC)
Unwire (Mobile); Hardware ACS Transportation .
Vendor CUBIC i PRESTO [(Metrolinx)
not Yet Awarded Solutions Group
Amount S1.5M 5454 M 5129.5 M 5140 M + Overruns
Lump-Sum + Base Fee of
Method of Base +Variable "Per Tap" 5.25% of Annual
Lump-Sum : Lump-5Sum 3
Payment Fee on All Transactions Transactions through
PRESTO
Term 33 Months 12 Years 3 Years 15 Years
Additional i Pace Added as Option for Mone in TTC's Contract; All
FWTA & DCTA (Mobile) . None
Partners Additional 355 M Operators Use PRESTO
Up to 6 - Bundled
Hardware/Payments;
Individual Mabile App,
# of Contracts Wireless & Card Network; 1 1 1
MNegotiations w/ Current for
Upgrading of Existing
Equipment
Account
Partner Agency (NTTA - ;
Management ) ) Vendor Agency vendor (Metrolink/PRESTO)
i Regional Toll Authority)
Duties
SEPTA Will R tiste w/ Vendor, not TTC, Takes on
ill Renegotiate w
Suppaort for (Non-)Resident Vendor Takes on Risk for All g ) Ownership and O&M
. i i Vendor at End of Equipment o
Pricing for Fares & Parking Transaction Fees for Ventra i Responsibilities for All
Warranty for O&M Duties )
PRESTO Equipment
. Provide Retail Qutlets i
Special PRESTO Reimburses TTC for

Features/Clauses

Joint Ticketing
Opportunities (Mobile)

within 1/3 mi of Every CTA
Bus Stop (1300+ New
Outlets)

CTA Receives 50% of All Non-
Transit Revenues from
WVentra Transactions

SEPTA Responsible for Back-
end Management

any Revenue Losses due to
Downtime

TTC Required Right to Sign-
off Privileges at Key Points
in Development of NG
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Table 12. Implementation Strategies and Regional Efforts wi

in the Deployment of New Systems

Category

Dallas (DART)

Chicago (CTA)

Philadelphia (SEPTA)

Toronto (TTC)

Regional Efforts

Simplified Regional Fare
Structures as a Group

RTA Mandate for Universal
Fare Payment by 2015

Extensive Stakeholder
Outreach Informed the
Needs/Expectations for NPT

Provincial Transportation
Planning & Oversight Agency
Subsidizes Cost of
Developing Standardized
Technology Platform

Implementation
Strategies &
Best Practices

Required Mobile Developer
to Provide Both Standard
Tickets & QR Codes to
Facilitate Quick Inspection

Increased Availability of Pass
Products through Provision
of Additional TVMs

Mew Technology will be
Made Available on
Paratransit Vehicles

Involved the Accesibility
Community in Identifying
Existing Issues & Future
Meeds for PRESTO NG

Delegated Regional Toll
Authority (MTTA) as Account
Manager, Could Integrate
Transit Fares w/ Toll System

Performed Some Equipment
Upgrades Months in Advance
of Pilot as Part of Other
Work Programs/Projects

Many Small Introductions
instead of One Massive
Rollout

Responded to Bus-Only
Riders' Needs by Increasing
Size of Retail Network

Implemented Surveillance
Control Centers at Major
Hubs to Determine the

Extent of Evasion lssues &
MNeed for Additonal Gates

One Contract Covers All
Aspects of Deployment
Across All Operators

Created Joint Steering
Committee with PRESTO for
Implementation on TTC
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